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Preface 

 

Water resources are inextricably linked to local livelihoods and wellbeing, 

agricultural production and food security, and local and as well as regional 

national economies across the Mekong region. The Mekong, Red and Salween 

Rivers are all transboundary rivers that are subject to the dynamics of rapid 

change as the region increasingly integrates economically and socially. Whether 

development is inclusive, informed and accountable, and the rights and 

entitlements of marginalized communities recognized, remains a key challenge. 

 

To strengthen governance and increase the likelihood of sustainable and fair 

decisions, over the past fifteen years a number of research fellowship programs 

have been undertaken across the Mekong Region. Since April 2015, the Center 

for Social Development Studies (CSDS) of Chulalongkorn University, the 

Mekong Sub-region Social Research Center (MSSRC)of Ubon Ratchathani 

University, and the Vietnam Academy of Water Resources (VAWR) have been 

running three WLE Greater Mekong fellowship programs in the Salween, 

Mekong and Red River basins respectively for a total of 38 fellows. Each fellow, 

partnered with a mentor, has undertaken an 18-month research project, whilst 

also joining three collaborative workshops on research design, fieldwork 

methods, and paper writing.  

 

The “International Conference on the Mekong, Salween and Red Rivers: Sharing 

Knowledge and Perspectives Across Borders”, held in the Faculty of Political 

Science, Chulalongkorn University, was organized as a venue for the fellows to 

share their findings. There was also the opportunity to interact with other 

research fellows under programs organized by the Center for Khmer Studies on 

the Food-Water-Energy Nexus in the Mekong Region; and a fellowship program 

implemented by the UNESCO-IHA in the Ayrewaddy basin. 
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To organize the conference, as well as the wider fellowship program, has taken 

the significant effort and commitment of many organizations and individuals. We 

would like to thank: 

 

 The CGIAR Research Program on Water, Land and Ecosystems Greater 

Mekong program (Kim Geheb; David Clayton; Rattamanee 

Laohapensang; Mayvong Sayatham), and the Australian Department of 

Foreign Affairs and Trade (Rachel Jolly; John Dore) for their financial 

support for the international conference and the fellowship program, as 

well as their broader support in implementing the fellowship program.  

 Dr. Pirongrong Ramasoota, Vice President of Chulalongkorn University, 

Dr. Ake Tangsupvattana, Dean of Faculty of Political Science, 

Chulalongkorn University, and Dr. Kim Geheb, WLE Greater Mekong 

Regional Coordinator for offering opening remarks at the conference. 

 Dr. Babette Resurreccion of the Stockholm Environment Institute for 

her keynote address: “Gender and water governance across the Mekong 

Region: Challenges and Prospects”. 

 The mentors for the research fellows, namely: for the Salween River,       

Asst. Prof. Dr. Carl Nigel Middleton, Vanessa Lamb, Prof. Dr. Chantana 

Wungaeo, Prof. Dr. Jakkrit Sangkhamanee, Mr. Michael R. Medley, Dr. 

Lyu Xing, Dr. Diana Suhardiman, and Mr. Jeff Rutherford; for the 

Mekong River, Mr. Michael Simon, Mr. Louis Lebel, Mr. Albert 

Salamanca, Asst. Prof. Dr. Carl Nigel Middleton, Dr. Diana Suhardiman, 

Asst. Prof. Dr Kanokwan Manorom, Tubtim Tubtim, Chu Thai Hoanh, 

Mr. Kim Geheb, Babette Resurrecion, Nguyen Ngoc Thuy and Mia 

Urbano; and for the Red River: Prof. Dao TrongTu, Prof. Bui Cong 

Quang, Prof. Nguyen Tung Hoa,       Dr. Do Hoai Nam, Dr. Nguyen Thi 

Anh Tuyet and Mrs. Alexandra Nauditt. 

 The project coordinators, namely: Ms. Orapan Pratomlek (Salween 

River); Ms. Chawirakan Nomai (Mekong River); and Mr. Ha Hai Duong 

and Huy Hoang Bach (Red River). 

 The English editors who worked with the fellows in finalizing their 

conference papers, namely: Mrs. Claudine Claridad Tanvir (Salween 
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River); Simon Ross (Mekong River); and Prof. Bui Cong Quang (Red 

River). 

 

We would like to also thank all of the panel chairs and discussants, who are 

identified in the subsequent pages. 

 

The organizations hosting the fellowship programs believe that the important 

contribution that research can and should make towards ensuring inclusive, 

sustainable and fair development in the Mekong Region should not be 

underestimated. Hence, fellowship programs serve a number of purposes, 

including supporting researchers to build their skills, help them network across 

the region, and ultimately to produce knowledge and share perspectives that is a 

valuable contribution towards society. We consider that the conference papers 

included in these proceedings are a useful contribution towards attaining these 

goals.  

 

On behalf of the organizers: 

 

 

 

Asst. Prof. Dr. Carl   Asst. Prof. Dr Kanokwan  Assoc. Prof. Dr Nguyen 

Middleton   Manorom    Tung Phong 

Director  Director   Deputy Director General 

Center for Social  Mekong Sub-region  Development Studies              

Social Research   Ubon Ratchathani   Vietnam Academy for   

Center     University     Resources 

Chulalongkorn  

University                   
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Abstract  

Gender-related issues figure high on the global research and policy agenda 

especially economic issues such as employment and inequity between men and 

women. My research focuses on the gender situation in employment practices in 

hydropower resettlement areas in Liuku Town of Yunnan Province. My research 

also affords comparisons between the situation of men and women in terms of 

their life before and after resettlement, differences in opportunities for 

employment, and the changes in social division of labor. Through comparing 

these factors, my research explores and explains the reasons for the differences 

between women’s and men’s employment situation and offers recommendations 

to restore gender equity in employment. A number of factors affect employment 

and resettlement in the reservoir area including national policy, men’s and 

women’s education situation, and marital status. The research offers a better 

understanding of the ongoing changes in women’s employment and provides 

methods to bridge the employment differences between men and women. The 

research results are expected to be useful for local women or people to increase 

their understanding of the employment opportunities and skills required in the 

resettlement areas. 

 

mailto:zmeimay@163.com
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Introduction 

My research focuses on the resettlement area village called Xiao Shaba that has 

been built for the planned Liuku hydropower project in Liuku Town, Nujiang 

Lisu Autonomous Prefecture of Yunnan Province. The research aims to analyze 

the employment differences between men and women in Xiao Shaba. Liuku 

Town hosts the seat of Nujiang Prefecture’s government, and is located across 

the Gaoligong Mountains, East of Myanmar, South of Lu Zhang Town, and 

North of Shangjiang Township. The town is surrounded by high mountains, 

deep valleys, and steep ravines (see Figures 1 and 2). 

Figure1. Liuku Town surrounded by high mountains 

 

 

 

 

Figure2. Liuku Town surrounded by deep gorges 
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Hydropower development in this area is influenced by issues of reservoir 

resettlement, especially the lack of employment opportunity in the reservoir 

resettlement area. It is increasingly important to solve the issue of hydropower 

resettlement so that people resettled by the dam can benefit from hydropower 

development. Once I had finished my field trip in Nujiang Liuku, I realized that 

the Liuku hydropower station hasn’t been built yet. However, the reservoir 

resettlement has been completed. Moreover, resettlement has a lot of impacts on 

local people’s employment situation and is a key point of gender inequality. It is 

worth exploring what factors impact on employment, and among these impacts, 

what are the key differences between men and women. 

My research will identify the gaps in employment opportunity between men and 

women. Then, it will identify the related causes of gender inequity in terms of 

employment opportunity. The results could contribute to raising the awareness of 

the affected people in the reservoir resettlement area especially about the role of 

women. My research emphasizes the changes in employment situation and 

prospects after resettlement, and compares the income of people before and after 

resettlement. This also provides an understanding of the changes in income 

structure and comparisons between men and women, including their life situation 

before and after resettlement, differences in employment opportunity, and the 

changes in social division of labor. My research aims to show that gender 

inequality if a pressing concern in the resettlement areas in the context of the 

women themselves, present policy constraints and societal norms, and that the 

gender inequality in employment needs to be urgently and effectively addressed. 

 

Methodology 

This study’s methodology is based on a qualitative approach. Drawing from a 

literature review, I frame my research using “Rights” and “Rites” as analytical 

concepts to understand how decision-making processes take place and can be 

strengthened. The data collection was undertaken at two levels: at the 

national/state level; and at the village/community level. Methods include studies. 
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This was done with the aim of getting the Liuku Hydropower reservoir 

resettlement’s original employment data and reports, and data of re-employment 

before and after resettlement to get an overview of the work and employment 

situation in the resettlement area. The field research consisted of household 

questionnaires, focus group discussions and extensive interviews with the 

affected local residents, village heads and local officials in order, focusing on 

work and employment issues. 

I did a field survey in October in Nujiang Liuku to get more information about 

the situation of resettlement and employment. This consisted of the following 

activities: 

1. Structured interview with experts: This structured interview was a 

household survey interview with households to get a general 

understanding of  affected local people’s job conditions and incomes, 

especially women’s job conditions. I interviewed four government 

officials: the minister and vice-minister of  Immigration in Lushui County, 

and two deputy directors of  Immigration of  Nujiang Autonomous 

Prefecture. 

2. Semi-structured interviews with local people: this involved interviews 

with local officials and village heads to get information related to the 

effect of  hydropower station’s resettlement project on local people’s 

livelihoods, and the situation of  women’s employment. In my field trip, I 

interviewed the leaders of  three groups in Xiao Shaba to get an 

understanding of  the resettlement plan. 

3. Survey questionnaire: The survey included 30 people (15 men: 5 people 

over 60 years old, 8 people between 40-60 years old, 2 people between 

20-40 years old; 15 women: 2 people over 60 years old, 8 people between 

40-60 years old, 5 people between 20-40 years old). 

4. I interviewed five shop owners (employers in Xiao Shaba Building 

Materials Market). 

5. Focus group discussions: This was used to discuss key issues about 

employment and to get the perspectives of  men and women in the 

resettled communities. I interviewed 15 households in Xiao Shaba village 
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to get information about the influence of  resettlement and the 

employment situation. 

 

These steps were accompanied by discussions with my mentor and designing the 

initial research questions and identifying key informants for interviews. This 

process allowed me to get a deeper understanding: of the background of 

immigration in Xiao Shaba Village, the employment situation before and after 

immigration and resettlement. In addition, I could also make a before and after 

comparison in relation to income sources, income structure, and the change to 

the community way of life. 

My last step was data analysis and report writing using the research investigation 

and materials. Data was analyzed to see whether men’s and women’s work 

employment was equal, to explore the gender-based factors affecting inequality in 

employment, and how to solve the gender differences in employment 

opportunities. 

 

Results  

a. The general situation of Xiao Sha New Village 

There are three groups in the Xiao Shaba resettlement area. The three groups 

have in total 170 households, 1,069 people in total (from official statistics in 

November 2014). There are 268 women and 801 men. The main ethnicity is Lisu, 

with a small number of ethnic Bai people. The local government designed and 

built two layers of house per household for the resettled people in Xiao Shaba 

(see Figures 3 and 4).  

In addition, the local government moved the old building materials market nearer 

to the Xiao Shaba New Village (Figure 5). However, several storekeepers in the 

building materials market state that, nowadays, the local economy and the 

building materials business was not so good, hence the workers’ wages were also 

low.  
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Figure 3: Houses in the resettlement area of Xiao Shaba New Village 

 

 

 

 

 

 

 

 

 

 

Figure 4: Houses and shops in the resettlement area of Xiao Shaba New 

Village 

 

 

 

 

 

 

 

 

 

 

       Figure 5: The building materials market in its new location 
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b. Changes in social division of labor  

Xiao Shaba Village (now called Xiao Shaba New Village) is a typical mountain 

farming village in Yunnan Province similar to other rural mountainous areas. The 

village livelihoods consist of traditional farming and livestock raising as the main 

source of food, income and economic activity. The men are responsible for the 

fields and heavy manual labor while women are responsible for livestock and 

housework. But with the development of China's new economic development 

policies and the increased support for infrastructure construction in Yunnan 

Province, while the traditional "male" role has not fundamentally changed, the 

traditional division of labor has changed to a certain extent. The stronger males 

tend to seek employment outside the village and many families now employ 

outside labor. 

When Xiao Shaba was transformed into Xiao Shaba New Village, combined with 

the local government planning and support, a new social division of  lab our and 

employment between men and women began to emerge. Firstly, the new rural building 

materials market next to the new village accommodated part of  the surplus labor force 

(mainly middle-aged and older men and women). Secondly, as a result of  the rezoning of  

the original village land during the resettlement process, most of  the villagers were 

provided land elsewhere as compensation along with some funds for the transfer of  

land.  Only a few villagers have arable land to engage in a small amount of  farming 

mainly of  corn and potatoes, and some raise cattle. Thirdly, due to the development of  

local transportation, a few women have taken up the work of  transporting passengers 

and goods. A few women who have cash available have even bought vans for the 

transport business. But most of  the local women work as porters in the nearby building 

materials market or get various jobs as paid labor. In sum, women no longer need to stay 

at home as they have an opportunity to find work outside. For the men, they have 

continued their role of  seeking employment outside the village for cash income. In this 

respect, both men and women to some extent have an equal chance of  finding jobs (see 

Figures 6 and 7).   
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Figure 6: Women working as porters  

 

 

 

 

 

 

 

 

 

Figure 7: Women at work in the resettlement area 

 

 

 

 

 

 

 

 

 

 

c. Different incomes on gender 

The different degree of social resources which men and women possess makes 

the difference in terms of the income they can generate. There are some reasons 

as follows: One, the pressure and influence of traditional concept of marriage 

limits the role of women to that of a housewife who takes care of the home, 

children and family. Two, the traditional division of labor and social 

arrangements between men and women mean that men are more readily accepted 

when they go find work outside the village, leading to inequality in employment 

opportunities for women. This further implies that women also get less 

opportunity to learn or further their skills for work outside their village. In the 
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traditional division of men and women, women must be responsible for 

housework and especially taking care of the older people and children so they 

often have no spare time or energy to go find and work outside. For men, they 

can be around the village during the busy farming season and then leave to find 

work outside. 

Both the source and amount of income became further gender-differentiated 

after the government built new houses for the Xiao Shaba villagers for 

resettlement and also moved the original building materials market to the Xiao 

Shaba New Village. The government’s aim was to provide employment 

opportunities for the resettled villagers. Some of the villagers who have their 

houses located near the building materials market could rent the ground floor of 

their house to the market shopkeepers as a store front. A part of the income for 

these villagers thus comes from rentals. The rest of the non-rental houses can get 

a certain amount every year as housing compensation from the government. But 

overall, villagers’ incomes have now increased compared to previously since a lot 

more people can find jobs and get income outside the village. For example, the 

average annual income previously in the village was about 6,000 CNY 

(approximately 870 USD). Now in 2015, it has increased to around 10,000 CNY 

(approximately 1450 USD). Some families also send their children to find odd 

jobs to get money.  

d. Women’s livelihoods and employment opportunity in the 

reservoir resettlement area 

Xiao Shaba New Village was built based on a pilot project for new rural 

construction in Yunnan province as part of the government’s poverty alleviation 

projects. Thus this cannot be viewed only as a reservoir resettlement project, 

although the resettlement plans are related to the construction of the hydropower 

project. While the living condition of the villages has improved compared 

previously due to better housing and employment opportunities, there is still a 

difference among families and individuals. Those who can afford the time and 

energy to work often get more opportunities to find work in the town, while 

women who are not able to do so for various reasons including family and other 
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commitments or those who prefer a life of leisure rather than extra work, do not 

go seek outside employment.  

 

Discussion 

a. Social norms limit women’s employment opportunities 

The traditional marriage concept is a key limiting factor that constrains women’s 

outside employment opportunities. When a woman gets married, she needs to 

move to her in-laws’ home. The newly-married women also face more pressure 

than men to take on the responsibilities of taking care of the home and family. 

After getting married, women also find their social circles get smaller as they have 

little time other than for taking care of their homes and families. They also find 

that when they were transferred from their previous living environment to a new 

environment with their husbands that it requires a period of time to adapt 

psychologically to the changes. Many newly-married women therefore often don't 

wish to go out looking for a job immediately after getting married. 

The influence of life concept means that for many women, it is adequate to just 

enjoy “living in today.” These women enjoy the comforts of family life in which 

they need to do nothing else but take care of their children and elders, and spend 

time entertaining their friends. For these women, it is a question of: “Why do I 

need to go outside to find a job when my husband can feed me?”  

In daily life, most people have no desire or opportunity to pursue better quality  

life by getting more material things, but are content with getting their daily needs 

met. Only those who have an opportunity or desire to improve their life tend to 

go outside to look for work or to study. In Xiao Shaba New Village, some 

middle-aged women often stay at home, are also not working outside, just 

drinking tea or wine, chatting, playing mahjong together with their friends or 

neighbors, and occasionally do some handworks (but these handworks are more 

to with their use in the home; they do not go outside to sell). I had some 

interviews with local women who worked at the building material market, and got 
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information about the situation of themselves, their employment and daily life. 

The educational level attained by most of the local women, especially married or 

middle-aged women, are not too high, some have just completed grade school. 

As for the reason, most of the answers are that they don't like to learn, while a 

few families can’t afford the fees of education in the past. And there is nothing to 

pursue more for them; what they pursue is enough for nothing more than to 

marry and have children. 

b. Resettlement planning and women’s employment 

opportunities 

As mentioned earlier, as part of the resettlement plans, the government agencies 

in Xiao Shaba Village have moved the building materials market to the new 

resettlement area village of Xiao Shaba to help people find employment and 

income. In addition, Xiao Shaba New-village is nearer Liuku Town and can take 

advantage of the city’s transport facilities and infrastructure.  

In addition, the government agencies have also built school infrastructure such as 

kindergarten and elementary schools in the resettlement areas to improve their 

access to educational opportunities. These schools also give local women with 

the required qualification opportunities to find teaching jobs as well as casual 

labor for older women. But since there are not many of these jobs, it doesn’t 

provide an effective solution for women to find employment. 

 

Conclusion and Synthesis 

At present, gender equity is a serious concern in terms of employment disparities 

between men and women in the new resettlement. The issue of gender inequity 

in employment can be addressed by state employment and infrastructure policies 

as well as education and skills development. The development and expansion of 

the local economies also has a positive impact on the overall employment 

situation. In the resettlement areas, given the lack of farming land, the number of 
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people engaging in farming has declined while off-farm employment has 

increased. 

 

Solving the issue of gender equity in women’s employment 

Firstly, the status quo of gender division in labor and decision-making in the 

family needs to be rethought so that women can have access to more knowledge 

and production skills. Newer skills can enhance opportunities for women and 

create chances for their wider participation in outside society as well as improve 

the status and rights of women in family and larger society.  

Secondly, if women are provided more training opportunities and can travel 

outside to further their learning, it helps them in expanding their social and 

information network, and provides them an equal chance of finding employment. 

Thirdly, providing specific projects for women’s development such as 

microfinance or women's development funds can assist women who are lacking 

in start-up capital and help them to set up their own business even while at 

home.  

Lastly, the state and the village communities need to work together to develop 

plans, projects and policies that can improve gender sensitivity and gender 

awareness among governmental institutions to improve gender equity in the 

resettlement areas. 



  
International Conference on the Mekong, Salween and Red Rivers: Sharing Knowledge and 

Perspectives Across Borders | Faculty of  Political Science, Chulalongkorn University | 12th November 2016 
 

 

14 

 

References 

[1] Crick, N. R., & Grotpeter, J. K. (1995). Relational aggression, gender, and  

Social-psychological adjustment. Child Development, 66(3), 710–722.  

[2] Altonji, J. G., & Blank, R. M. (1999). Race and gender in the labor market.  

Handbook of Labor Economics, 3(3), 3143-3259.  

[3] Moghaddam, B., & Yang, M. H. (2002). Learning gender with support faces.  

IEEE Transactions on Pattern Analysis & Machine Intelligence, 24(5), 

707-711. 

[4] Croson, R., & Gneezy, U. (2009). Gender differences in preferences. Journal  

of Economic Literature, volume 47(2), 448-474(27). 

[5] 刘茂伟, & 张剑. (2007). 国西南地区某贫困县农村居民社会性别与公平现况研究.  

医学与社会, 20(11), 1-3. 

[6] 尹妍妍, & 徐强. (2007). 当代西部女大学生社会性别观的调查分析.  

中国研究生 (4), 5-11. 

[7] 李智环. (2013). 超越传统:社会性别视角下的认同研究—— 

评沈海梅著《中间地带——西南中国的社会、性别、族性与认同》. 思想战线, 

39(3). 

[8] 杨福泉. (2012). 中国西南文化研究: 全2册. 云南科技出版社. 

[9] 蔡葵. (2009). 社会性别与农村发展政策. 中国社会科学出版社. 

[10] 孙海兵. (2014). 水库移民生计问题研究. 中国社会科学出版社 



  
International Conference on the Mekong, Salween and Red Rivers: Sharing Knowledge and 

Perspectives Across Borders | Faculty of  Political Science, Chulalongkorn University | 12th November 2016 
 

 

15 

 

Nujiang Hydropower Construction: Blessing or Curse 

for Lisu Women? 

 

Huang Yaping 

Assistant professor, Teaching and research 

Institute of International Rivers,  

International River Research Centre of Hohai University,  

School of Law, Hohai University, China 

Email: Clarehyp1@126.com  

 

Abstract  

The Government of China paper has embarked on a dam-building program 

along the Nujiang River (upper Salween) to support the country’s industrial and 

economic development. This research analyzes whether these Nujiang dams are 

necessary and whether they are of benefit to the local people especially to the 

ethnic Lisu women, and if there are alternative options for bringing development 

benefits to the people in the area. Gender differences in the management and 

participation in policy decision-making processes of the Nuijang dams were 

identified to analyze the gender roles present in the community.Local people 

especially women are not eager to change their livesto adapt to changes that the 

dam building brings.Instead, they prefer to engage more in tourism activities to 

promote the local economy. It has been observed that women’s economic status 

is getting better, with most of them being satisfied and content. Their utmost 

concern is to care about their children’s education and the flood of migration to 

cities to earn money. Contrast to most males, they pay little attention to the 

decision-making process.  

 

 

mailto:Clarehyp1@126.com
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Introduction 

This paper examines the potential and ongoing impacts of hydropower 

construction along the Nujiang (upper Salween) River in China’s Yunna 

Province. Hydropower is also being promoted by the government as “clean 

energy” that can benefit the local communities. This paper focuses on the 

perspectives of ethnic Lisu women to explore whether hydropower is the most 

effective development strategy for ethnic communities living in the Nujiang 

Basin.  

The paper attempts to provide information about the impacts of hydropower to 

the government and relevant agencies including local governments to raise their 

awareness that for the local ethnic minorities, especially Lisu women, dam 

construction is not the most effective way to reduce poverty and bring 

development.  

 

Methodology 

Interviews were conducted with a total of 26 Lisu women of different ages, 

educational background, work and marital status. The interview questions ranged 

from whether they are satisfied with their daily life nowadays, their stories about 

their daily life, their main source of family income, whether dams create 

opportunities, among others. Another 11 in-depth interviews with Lisu women 

and other stakeholders provided additional information about the dam-building 

practices along the Nujiang River. The research interviews also focused on 

important gender differences in the decision-making about dams. 

China’s dam-building along the Nujiang River  

On 23 January 2013, China’s State Council released the “five-year energy 

development plan”, that provided the plans to develop dams along the Nujiang 

River. China’s officials view hydropower as the route to development of the 

remote areas especially to bring “development” to ethnic communities who are 

viewed as living in poverty.  
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Hydropower is also viewed as a “clean” form of energy compared to coal 

production while China also has technical expertise in building large hydropower 

stations (Brown, Magee, and Xu 2008). 

Figure1. 

 

 

 

 

 

 

Source: Photo by Huang Yaping 

 

Figure 2.Nujiang River Hydropower development plans 

 

 

 

 

 

 

 

But there is an ongoing economic slowdown in China. The government's long-

term planning is shifting from an industrial-based strategy towards more service-

oriented one and will also bring downward pressure to electricity demand; 
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industrial demand for electricity accounted for 80% of China's generating 

capacity. 

Deputy Secretary-General Zhang Boting of China Hydropower Engineering 

Society said: "China's electricity market has oversupplied, so if power companies 

increase investment, the future prospects are not good."1 

 

Results 

a. Perspectives about the Nujiang dam from the ethnic Lisu 

people 

I interviewed a number of ethnic Lisu people ranging from those who were 

economically better off to those who were poor, women and men, younger and 

older people. I chose an informal approach by visiting villages on my own rather 

than organizing formal village meetings. I spoke to people in their homes, rice 

fields, along their river banks, and in the communities. 

The research found that local people especially women, are reluctant to change 

their life to accommodate dam-building in their home and fields. For livelihoods 

that can bring in cash income, the local communities prefer tourism that can 

support their local economy. The local government has been promoting many 

projects especially tourism opportunities for local people to get access to money 

and development. 

Their main concern is about their children’s education along with the rising 

migration of their community members to the cities to earn money. In contrast 

to the males in the community, women pay less attention to the official decision-

making process that is bringing dams to the Nujiang region. One ethnic Lisu man 

said:  

                                                            
1 He said these words at a conference, 在2015年1月25日举行的政协云南省第十一届委员会

第四次会议界别联组会上。 
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“Nujiang Prefecture has 550,000 people of which seventy percent are ethnic Lisu. At 

present the main income for communities is traditional Chinese medicine and tourism. 

In the past, the communities planted corn and made income from logging.”  

There is no industry or commercial infrastructure in the Nujiang rural areas so 

there is not much opportunity for work in the rural areas. More than 50% of the 

young people in the villages go out to study or to find work including mining or 

hired labor on the roads, highways and house construction. Typically in one 

village, there are more than 100 families, and their cash earnings are usually 

about6000-7000 CNY2 (approximately 870-1,013 USD) per year per person.  

In terms of education, Lisu boys and girls mostly go to school and receive 

education beginning from 6-7 years old. Once they reach 16-18 years old, the 

young men will travel outside the village to find work while girls continue with 

the farming and taking care of the older people and children. 

Ms. Yang, a 32-year old ethnic Lisu has an11-year old boy. Ms. Yang studied until 

middle school, ie. about nine years. Her husband got a business loan from the 

government to open a small restaurant and hotel with four rooms. Her only hope 

is that they can save enough money to send their son to Beijing to study.  

Besides the small restaurant and hotel, Ms Yang also plants corn and rice in 

about an acre of land. The land was passed down from her husband’s parents 

according to the Lisu tradition.  She can get income from farming of about 

10,000-20,000CNY (1,448-2,896 USD) per year and thus, her family has an 

annual income of 50,000-60,000CNY (7,241-8,689 USD) altogether.  

With respect to the Nujiang dams, she has no opinion, as her main concern is to 

have guests at the hotel so her family can get income.  

Mr. La, 22 years old, unmarried, has finished middle school (9 years of 

schooling). He does farming with his father and in the off-farm season, he finds 

work to install lifts in Guangdong, Lijiang and Dali areas. He can earn 80 CNY 

per day and the workplace provides him accommodation and food. During the 

spring festival, before the planting season in March, he usually returns to the 

                                                            
2The currency code for Chinese Yuan Renminbi (RMB) is CNY 
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village and finds work building houses. He can earn about 120 CNY per day but 

also needs to spend on food. He is trying to save enough money to get married 

and build a house of his own. He is not concerned about the dam-building 

although he thinks it can bring some job opportunities.   

Mr. Su Mu, 25 years old, has found work in a factory in Guangdong making 

guitars. He is earning about 4000 – 5000CNY each month. He gets food and 

accommodation from the factory. He has not returned to his home for three 

years. He wanted to get married in Guangdong. Outside the village, most of the 

girls are Han, and in the village most of the girls have gone out to work. So he 

feels it’s easier to find his future wife in Guangzhou.  If the dams were built, he 

might take his parents to Guangzhou. 

Ms. Kasai, 22, is a waitress in Laomudeng. She lives with an older and a younger 

brother, both of whom are working outside the village. Her mother washes 

dishes in Tibet and Lhasa, earning 6000-7000CNY per month, and her father 

does farm work at home as his poor health restricts him from travelling outside 

for work. She works at a restaurant in the town nearby but returns home every 6-

7 days to take rest for a couple of days. Her dream is to build a house with her 

brothers also by using the bridal money she will get when she gets married of 

about 100,000RMB. She thinks the dams are not only unnecessary but is afraid 

the dams will harm their lives since tourists visit the area for the scenery and the 

dams may destroy the natural surroundings and their tourist income. 

Ms. Kaka, 87, gets her income from planting corn and other vegetables and herbs 

to sell at the market every weekend. She has one son and one daughter.  She also 

supports the tuition fee for her grandson (about 400-500CNY per month). She is 

in support of building dams on the Nujiang. 

Ms. You, 46, studied in six years of primary school. She has three daughters: the 

eldest recently had a daughter; the second works in Dali; while the youngest is 

still studying in school. The family income is from raising pigs and planting corn 

for which they can get 5000-6000 CNY per year.  
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Recently, her husband was injured while working outside and can no longer do 

heavy work. The family spent all their savings for medical expenses. Her 

husband’s younger brother takes care of the parents. In her family, both she and 

her husband make the decisions, and she is generally satisfied with her life. She 

does not have her own opinion about the Nujiang dams but tends to agree with 

the majority opinion in the village.  

Lisu stockade villages are mostly situated in the mountain slopes near the water. 

Many two-or three-story brick buildings can be seen along the road and on the 

mountain slopes. Government provides low-interest loans for housing, and in 

March after the Spring Festival, before the farming season, construction workers 

in twos and threes (natives) are constructing the buildings. Such buildings and 

construction scenes can be seen frequently. 

 

Figure 3. Outside the traditional houses of the Lisu community 
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Figure 4. Inside the traditional houses of the Lisu community while doing the 

interview 

 

 

 

 

 

 

 

 

Lisu people’s house along Nujiang River  

The following are some pictures of newly-built houses of Lisu communities along 

the Nujiang River.  

Figure 5. New houses of Lisu women along Nujiang River 
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Figure 6. Inside the newly-built houses of Lisu women 

 

        Figure 7. Good road with Poor Lisu women doing firewood cutting job 
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Figure 8. Old Lisu women at market buying daily necessities 

 

Figure 9. Lisu women doing farming in terraced fields in March 
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Figure 10. Lisu women sell some crops they have grown 

 

Figure 11. Lisu women usually grow several pigs at home for extra income and 

for serving their friends 
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Figure 12. Primary school for Lisu children 

 

The government has built schools for primary and middle-school students.     

The most impressive thing is the six-storey dormitory for all the kids who cannot 

go home every day because of the distance to their villages. All students can avail 

of the education along with one meal every day, and living in the dormitory is 

free.  

Figure 13. Churches for Lisu women 
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Conclusion 

My research shows that although there has been an argument in favor of the 

hydropower projects in particular at the provincial level, my findings on the 

ground show that local Lisu people have many alternative livelihood options that 

would be better for them.  

Besides dams building, there are many other ways to change the fate of local 

people and to promote their education level and their financial situation. I found 

that the government has also developed many projects to try to attract 

investments as well as tourists.  

The livelihood options that the ethnic Lisu communities can depend upon 

instead of the hydropower that will destroy their livelihoods and rivers are: 

planting and processing of Chinese herbal medicines; walnut plantation; marble 

development project; Tsaoko cultivation and processing project; Olive trees as 

cash crop; lacquer tree; Lisu tourism development; Dulongjian grafting project; 

raising livestock such as black goat and gayal, gaoligongshan pig; and also using 

the mineral resources.  

My research on their livelihood situation, their incomes, their dreams, their 

requirements of Lisu women solidifies the argument against the benefits of dam 

building. Other researchers have found that Lisu people are living in poverty and 

are eager for change. That is not the truth. In the past, extreme poverty in 

Nujiang district has resulted in the massive outflow of Lisu women, many of 

whom were treated as the property of the family, being married to 

underprivileged or impoverished older men in exchange for bride price.  

In my interviews, 22 out of 26 Lisu women said that if they go out to find a job 

in Tibet, even in a small restaurant or hotel, they can earn at least 100CNY per 

day for their work, regardless of their educational level; 18 out of 26 Lisu women, 

can use smart phones; and 14 out of 26 Lisu women are familiar with the internet 

and the computer, mostly younger ones. 
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Figure 14. A guide to investment in Nujiang Lisu Autonomous Prefecture, 

Yunnan, China, and these books can be seen in each hotel rooms 

 

Figure 15. Selling local products for additional income 
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Policy recommendations 

This research argues that dam building is not really beneficial to the local ethnic 

people. In fact, dam-building benefits some groups only but not the local 

communities. It’s the local government, water and electricity enterprises, well-off 

communities, officers and banks that benefit from dam-building but often, the 

local ethnic marginalized groups such as Lisu women have to live with the 

negative impacts.  

Given the impacts of the dam to Lisu women, this research suggests that:  

 The Water Resources Ministry of China and relevant authorities should 

enforce the implementation of the environmental impact assessment 

(EIA) and that no hydropower development project should be started 

without the state approval and passage of the EIA; 

 The Standing Committee of the National People's Congress needs to set 

up relevant laws, especially Environmental Impact Assessment Law, and 

decision making procedure law; 

  Develop institutional capacity at the domestic and regional levels to 

enforce regulations and improve corporate accountability for 

(transboundary) environmental harm. Emphasise and pay due attention 

to environmental harm and local community livelihoods; 

 Guarantee public participation in decision-making processes, and protect 

the interests of local minority people especially women; 

 Promote the development of project investment and tourism; to provide 

migrant workers with introductions and help, and to take care of children 

left behind and the elderly;  and 

 Protect the environment and ecological conditions of Nujiang River. 

Having these policy recommendations implemented in Nujiang, it can be argued 

that not only Lisu women but men as well will be able to engage in a meaningful 

participation in the decision-making processes so that any state-sponsored 

projects such as the hydropower plants are well informed of the negative impacts 

to local people and to the environment.  
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Abstract  

Despite a successful campaign led by Chinese environmental groups which 

resulted in the suspension of the 13 proposed mainstream dams on the 

Nujiang/Salween River in 2004, the role of civil society in water governance 

issues in China is under-researched and under-discussed in South East Asian 

forums, particularly from a gender and feminist perspective.  

The purpose of this paper is to shed light on the case of the Nujiang dam’s 

campaign, and in particular to understand how gender, ethnicity and class 

influenced the outcome of the campaign. I will do this specifically by examining 

the political opportunities and resources that were available to the campaigners 

using the lens of gender and intersectional feminism. Through this method, this 

paper shows how intersectional feminism can deepen and strengthen social 

movement theory analysis.   

The main research finding is that the social identity of the campaigners as well-

connected and predominantly Han women environmentalists were factors that 

influenced the campaign’s political opportunities and resources available, and 

overall helped lead to a successful outcome in the suspension of the dams.          

I find that class and ethnic factors influenced the environmental groups’ political 

opportunities, in particular their access to elites in the central government, ability 

to exploit the division between the central and local governments’ approaches to 

environmentalism, and relatively low repression from the government. 

Meanwhile, the campaigners also utilized gender-based strategies through their 

use of resources, particularly the use of women’s emotions as a mobilizing tool 

mailto:hannah@weavingbonds.org
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for the general public, and men as “rational” experts with legitimacy in the eyes 

of the government.  Therefore, while the campaign was successful in its ultimate 

goal of stopping the dam project, it also illustrates some wider inequalities based 

on gender, ethnicity and class in China. 

 

Introduction  

Several hours into the two-day journey from Kunming to the Nujiang River 

Valley, a remote area of Western Yunnan, China, in a minivan full of journalists 

and prominent Nujiang anti-dams activists, I turned to the woman next to me to 

discuss my research topic.   

“I’m writing about the civil society movement to stop the Nujiang dam,” I explained. 

She looked surprised. “But there is no civil society. There is no social movement.1 We 

don’t have any….local people here.”  

Looking around the minivan, I could indeed see that every person there was 

from Beijing or Kunming, highly educated, and from elite or middle class status: 

academics, journalists and international NGOs. It was also striking that there was 

only one man in the van. Given that they represented the main campaigners 

working to stop the dam project, I wondered what were the implications of 

running a campaign that was not led by the affected people themselves, but 

predominantly by journalists and urban environmentalists.  

Furthermore, I found that while other research had been conducted on this 

significant case study, one of the few success stories of anti-dam campaigns in 

                                                            
1I use the term “civil society” to mean any groups or collections of individuals “which are 

independent from family, government or business, promote a public interest, and do not seek 

economic profit.” (Matelski, 2013, p. 154). This may include NGOs, CSOs, religious and interest 

groups, and social movements. For social movements, I refer to Jenkins’ (1983) classification of 

“classical social movement organizations” versus “professional social movement organizations”. 

Classical SMOs are defined by “indigenous leadership, volunteer staff, extensive membership, 

resources from direct beneficiaries, and actions based on mass participation” while professional 

SMOs” have “outside leadership, full time paid staff, small or nonexistent membership, resources 

from conscience constituencies, and actions that ‘speak for’ rather than involve an aggrieved 

group” (p. 533). Based on these definitions, there is, in fact a Nujiang anti-dams civil society even 

if it does not include local people, and it almost perfectly fits the definition of a professional 

SMO. 
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the Mekong region, most of the existing research about the campaign only briefly 

discussed or made no mention at all of the identities or social dimensions of the 

campaign, including gender, ethnicity, and class. This is not unique to Chinese 

environmental civil society; as Howell (2007) notes, to date, “civil society 

theorists have paid scant attention to the gendered nature of civil society” (p. 

416).    

Yet, looking around the van, it seemed clear to me that the ability to influence 

policy and lead environmental campaigns took place in the context of the social 

identity of the campaigners, and to not acknowledge this would miss a key 

understanding of the dynamics in China of how civil society’s influence and 

successes vary especially according to who is campaigning, but also when, where, 

and on what issue.  

Feminist research and intersectional feminism specifically is an approach which 

lends itself well to an analysis of these dynamics of identity and power. Feminist 

research aims to bring a gender lens into consideration, analyses relationships of 

power between men and women, and takes into account “politics of difference” 

including race, gender, and class. Intersectional feminism brings a deeper analysis 

to gender and feminist theory by showing that women are not all the same and 

experience different degrees of oppression and opportunities depending on the 

other identities they may hold. As Brooks and Hesse Biber (2007) note, “by 

asking the questions ‘which women?’ and ‘whose experiences?’ feminists of color 

have broadened the scope of feminist research (p.19). In order to show these 

complexities, intersectional feminism looks at how race, ethnicity, class, gender 

and other social identities such as sexuality or disability interplay (Crenshaw, 1989; 

Collins, 2000). Using this approach, my research will use an intersectional 

feminist lens to look at how gender, ethnicity and class in China impacted the 

political opportunities and resources available for the Nujiang anti-dams 

campaigners. 

Overall, I find that the identities of the Nujiang campaigners in the context of 

gender, ethnic and class dynamics in China did have an influence on the 

dynamics and outcome of the campaign. As well-connected Han (the majority 

ethnic group in China) and middle class professionals, the campaigners were able 

https://en.wikipedia.org/wiki/Kimberlé_Crenshaw
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to access elite decision makers, take advantage of the local-central government 

division on environmental protection and campaign on a sensitive issue without 

facing severe (albeit still significant) repression. This stands in contrast to the 

treatment of the directly impacted communities in the Nujiang, where local 

authorities have used police monitoring and intimidation to ensure that these 

predominantly ethnic minority and grassroots communities do not speak 

publically at all about the project (Interviews with Dr. Yu Xiaogang and Green 

Watershed, March 2016). Gender based strategies also influenced the campaign, 

as women used self-described “emotional” tactics to persuade the public about 

the issue and raise awareness,  while men used “rational” tactics to influence 

policy makers and authorities through scientific evidence and analysis.  

Of course, it should be noted that social dynamics were not the sole factor which 

influenced the outcome of the campaign: other significant factors have already 

been well researched, including the role of international organizations and 

transnational advocacy (Matsuzawa, 2011), the influence of the media and 

environmental journalism in particular (Yang and Calhoun, 2007; Xie 2011) and a 

growing trend towards environmentalism in China (Ho, 2001). Gender, class and 

ethnic dynamics are among the many complex factors at play in the Nujiang 

campaign; while they cannot explain the result on their own, they are still 

particularly significant to examine as under-researched areas in social movement 

and civil society scholarship.  

While the campaign’s end result was successful, the dynamics of the campaign 

also bring to light gender, class and ethnic inequalities and cleavages within 

Chinese society. By and large, the voices of the local communities that would be 

impacted by the project are unheard in the debate. In terms of gender, while 

women are leaders of the campaign, they also generally do not hold the status of 

“experts” with the authority to influence the government; for this purpose 

predominantly male scientists and academics are brought in. Therefore, the 

Nujiang case raises some questions about identity and empowerment through the 

process of social movements, and whether the means justify the ends when it 

comes to winning campaigns. 
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In order to explain these findings, I will start with an explanation of the 

methodology used in this research project. I will then give some context on civil 

society and environmentalism in an authoritarian context in China, and 

background information on the Nujiang dams project and campaign. Finally, I 

will discuss my research findings, the influential factors on the outcome of the 

Nujiang campaign, which show how gender, ethnicity and class status influenced 

the political opportunities available and resources mobilized during the campaign. 

 

Methodology  

For this research, I used a primarily qualitative research approach, collecting both 

secondary and primary information through semi-structured in-depth interviews, 

informal interviews and non-participatory observation. I conducted a total of 21 

semi-structured in depth interviews, and also included information from an 

additional 10 informal interviews. To conduct non-participatory observation, I 

joined a group of environmentalists visiting the Nujiang River Valley and visited 

the offices of several ENGOs (environmental NGOs) in Beijing and Kunming to 

observe their activities. I also collected a small amount of quantitative data 

through surveys of 11 ENGOs in Yunnan and Beijing on the gender and 

ethnicity makeup of their staff, though considering the small sample size, I 

consider this to be more illustrative than definitive data.  

The interviews were conducted with Chinese women and men engaged in 

environmental issues in Yunnan province, with the majority having a specific 

Nujiang focus, as well as several journalists, academics, and local residents of the 

Nujiang. Out of 21 interviews, 17 were women and 4 were men; 13 were Han, 4 

were Tibetan, and the other 4 were Naxi, Bai, Lisu and Hani.  Informal 

interviews were conducted with an additional 10 people during the Nujiang dams 

trip. To conduct this research, I visited Yunnan Province twice and Beijing once 

between November 2015 and April 2016, and also conducted some interviews 

with key informants in Chiang Mai and Bangkok, Thailand. 
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Security and ethics were a concern, given the sensitivity of hydropower issues in 

China. As some groups were reluctant to talk with outsiders, I was fortunate to 

be able to make connections with environmental groups in China through help 

from my personal and professional network. I also checked whether interviewees 

preferred to keep their name or organization anonymous, an option many of 

them chose. 

Background: Civil Society and Environmentalism in Authoritarian 

China 

Despite operating in an authoritarian context, civil society groups and ENGOs 

(environmental NGOs) in particular have proliferated to become a significant 

force in China since the early 1990s. As Sun and Zhao (2008) note, ENGOs in 

China have “considerable mobilization capacity, international networks, and a 

history of several successful environmental campaigns” (p. 144). 

However, they have not always been recognized as such in civil society literature. 

As Büsgen (2006) argues, much of the problem with past literature on ENGOs in 

China comes from the Western concept of civil society being an entirely 

autonomous entity from the state. While many academics look at China’s civil 

society through a “relational” lens and conclude that it is very weak, Büsgen 

points out that civil society in China is actually very effective when considering it 

through a “functional contribution” lens, through which we can see the actual 

contributions of civil society towards “promoting participation, debate and 

pluralism” in China as significant and important (p. 2). 

Despite restrictions which vary from bureaucratic obstacles in receiving 

registration and funding to police monitoring, intimidation and repression 

employed by the state, NGOs are able to find strategic ways to operate and 

navigate such conditions. As Saich (2000) notes, “structures and regulations exist 

to bind these organizations to state patronage and control their activities. 

However, social practice reveals a pattern of negotiation that minimizes state 

penetration and allows such organizations to reconfigure the relationship with the 

state in more beneficial terms that can allow for policy input or pursuit of 

members' interests and organizational goals” (p. 125-6).   
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Moreover, civil society does not necessarily have to be oppositional to the state, 

and may even contribute to the stability of a regime when its activities and aims 

align with the interests of the regime. Teets (2014) demonstrates this concept by 

introducing the idea of “consultative authoritarianism” as a way of understanding 

the state’s relationship with civil society in China, where civil society may be 

allowed and even encouraged under certain circumstances, when their 

collaboration and support is found to be useful to the government and they are 

deemed sufficiently non-threatening -- a condition which is frequently correlated 

with ethnic identity and the topic at issue. She describes this model as 

simultaneously encouraging “the formation and development of an autonomous 

civil society while creating new, more indirect methods of control” (p. xi). As one 

Beijing based academic explained this: 

“The government's attitude to NGOs is that you can be my helper but you are not my 

master [emphasis added]. NGOs can have more political space compared to the past 

but only if you follow what is the government's interest…you can work as long as you 

help me with my agenda. You can't come in with your own agenda that could be more 

powerful than me, like women's rights groups….Environmental groups go in the same 

line with government policy, so they can be allowed and given more space”. 

(Anonymous Interview, April 2016).  

Environmental groups have benefited and grown in particular as environmental 

protection becomes a top concern for China’s authorities, due to concerns over 

the impact of environmental damage on both GDP and social unrest (Economy, 

2004). While earlier environmental campaigns focused on politically safer issues 

such as the protection of endangered species, the support of SEPA (the State 

Environmental Protection Authority)2 and other changes in the state-society 

relationship have stimulated ENGOs to start to take up more sensitive issues 

such as anti-dams (Sun and Zhou, 2008, p. 160).  

When looking at ENGOs in China from an intersectional feminist perspective, it 

is remarkable that the issue of gender and class has rarely been touched upon in 

the literature. Out of the 11 ENGOs that I interviewed in Beijing and Yunnan 

                                                            
2 Now the Ministry of Environmental Protection (MEP); will be referred to throughout this paper 

as SEPA in reference to its name at the time of the events.   
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province, eight had women leaders and almost half of the organizations had no 

male staff at all. Meanwhile, all 11 ENGOs had a Han leader, and seven had no 

ethnic minority staff at all. While this is of course a small fraction of the ENGOs 

in China and therefore not necessarily representative, it does seem to reflect a 

general trend, as discussed by many of my interviewees; the landscape of urban 

ENGOs in particular is predominantly female and Han.  

Background of the Nujiang Project and Campaign 

The Nujiang, which means “Angry River” in Chinese, is known for being one of 

the only major rivers in China without any mainstream dams, as well as a site of 

spectacular beauty. Originating on the Tibetan Plateau, the Nujiang, or Nu River, 

flows through the Tibetan Autonomous Region before passing through the most 

western regions of Yunnan province in China along the Myanmar-China border, 

after which it crosses the border down to Myanmar and Thailand, where it is 

known as the Thanlwin and Salween respectively.  

Hearing of the Yunnan provincial government’s plan to build a cascade of 13 

dams and two reservoirs on the mainstream of the Nu River together with the 

Huadian Power International Company, urban environmentalists mobilized to 

take action to try to keep this “last” river undammed. (Lin, 2007, p.169).  The key 

leaders of the campaign were Wang Yongchen of Green Earth Volunteers and 

Dr. Yu Xiaogang of Green Watershed in partnership with other ENGOs, mainly 

International Rivers, Friends of Nature, Global Village Beijing and the now-

defunct China Rivers Network, as well as NGO workers and volunteers, 

journalists, academics and scientists who played a supporting role. The campaign 

also worked closely together with individuals from SEPA, who provided key 

information and support to environmentalists (Sun and Zhou, 2008, 151-156). 
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As Wang Yong Chen explained the origins of the campaign,  

“In 2003, I had a friend who works in SEPA, he was thinking that in the whole of 

China, we have already set up large scale dams, except two rivers, one of which is the 

Nu River. So this high official in SEPA, he said we need to keep this one natural 

river for the next generation [emphasis added]”. (Interview, March 16, 2016) 

The ensuing campaign from 2003-4 which resulted in the suspension of the dam 

in February 2004 by Premier Wen Jiabao was “one of the most high advocacy 

campaigns….and controversial cases of NGO advocacy as yet” (Büsgen, 2006, p. 

6). Unlike the Three Gorges dam campaign, which was unsuccessful in its policy 

goal and resulted in a strong backlash against the leaders, the Nujiang anti-dams 

campaign was successful in its goal of stopping the mainstream dams and 

keeping the Nujiang issue in the spotlight of media attention (Xie and Van der 

Heijin, 2010).  

While the project was suspended in 2004, the campaign has continued at a lower 

level until the present day, due to concerns of environmentalists that the project 

could be revived again in the future. Over the past 12 years, they have used a 

variety of strategies to keep pressure on both the local authorities and central 

government from re-starting the project, including an annual media trip for 

journalists and NGOs to the Nujiang river, collecting scientific data and evidence 

about geological instability in the area, meeting with policy makers, making 

connections with downstream NGOs and international organizations, and public 

awareness activities such as photo exhibitions in Kunming and Beijing 

(Interviews with Wang Yongchen, Dr Yu Xiaogang and International Rivers, 

March 2016).  

Although the campaign cannot be called an outright success as the dams remain 

under suspension, rather than permanently cancelled, it is clear that the campaign 

had a significant impact on influencing policy, as evidenced by Premier Wen 

Jiabao’s remarks when announcing the suspension of the project: that  

“We should carefully consider and make a scientific decision about major hydroelectric 

projects like this that have aroused a high level of concern in society and with which the 

environmental protection side disagrees [emphasis added]” (Teets, 2014, p. 115). 



 
 

International Conference on the Mekong, Salween and Red Rivers: Sharing Knowledge and 
 Perspectives Across Borders | Faculty of  Political Science, Chulalongkorn University | 12th November 2016  

 

41 

 

Furthermore, campaigners now believe Nujiang dams are highly unlikely 

to be built, due to the announcement from the Yunnan provincial 

government that the Nujiang river area in Yunnan province will become a 

national park area with two parks, the Grand Canyon National Park and 

Dulong River National Park already approved as of May 2016 (Zhaohui, 

2016).  

While the lead ENGOs also have concerns with the environmental impact of the 

large scale tourism development the national parks are likely to bring, they still 

unanimously expressed that this would be a vastly superior result than the dam 

project (Interviews with Wang Yongchen, Dr Yu Xiaogang and International 

Rivers, 2016). Environmentalists claimed a further victory in 2016 upon the 

announcement that the Nujiang dams project was not included in the 13th 5 year 

development plan for China (Interview with Wang Yongchen, March 16, 2016).  

When looking at the identities of the campaigners, similar to the trend of 

ENGOs in general in China, Han women make up the majority of the 

environmentalists who are working on the Nujiang issue. Out of the three 

organizations still highly active on the Nujiang dam, all the staff and leaders are 

women except for Dr. Yu of Green Watershed, and all are Han or international 

staff based in urban areas such as Beijing and Kunming (Interviews with 

International Rivers, Green Watershed and Green Earth Volunteers, March 

2016). On the other hand, the dam-affected area, the Nujiang Lisu Autonomous 

Prefecture is one of the more remote and least developed prefectures in China; 

over half of its residents live under the poverty line, and most are ethnic 

minorities (Hu and Li, 2014).  There are nine ethnic groups living in the Nujiang 

area, with the majority of the population being ethnic Nu, Lisu, Bai, or Tibetan 

(Grumbine, 2010).  In the next section I will discuss more about the campaign 

and how the identities of the campaigners and local communities influenced the 

methods and outcomes of their work.  
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Influential Factors on the Outcome of the Nujiang Campaign 

 

Table 1: Influential Factors on the Outcome of the Nujiang Campaign 

Political Opportunities Resources Mobilized  

↨                                 ↨ 

Intersectional Feminist Lens: Gender, Ethnicity and Class Analysis 

 

The Nujiang dams campaign’s successes and challenges should be understood in 

the context of three interconnected factors. The first is the government’s own 

structure, interests, and relationship with civil society; or simply, the political 

context; one way of understanding this is through the framework of political 

opportunities (McAdam et al, 1996). The second is civil society’s own ability and 

resources available to organize and mobilize effectively. Resource mobilization 

theory posits that groups need strong organization and resources (both material 

and non-material) such as money, labor, legitimacy and media attention in order 

to achieve their goals (Jenkins, 1981, Tilly, 1978). 

The third factor, which has been woven throughout the paper, is that both 

available political opportunities and the group’s ability to mobilize resources are 

influenced by gender, ethnicity and class factors. I find that in the case of the 

Nujiang, gender, ethnic and class identities had a significant influence on the 

strategies and successes of the campaign. While ethnicity and class influenced the 

political opportunities available to the campaigners, gendered strategies shaped 

the campaign’s use of resources. 

Political Opportunities 

The Nujiang environmentalists were able to take advantage of several factors 

which created the political opportunities necessary for them to influence policy 

change. McAdam’s (1996) framework of political opportunities identifies 1) 

increasing access to the political system 2) a divided elite 3) elite allies and 4) 

limited state repression as the most significant factors necessary for groups to be 

able to influence social change. In the case of the Nujiang, I find that the most 
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significant opportunities in this case were a divided elite, elite allies, and low state 

repression on this particular issue and towards the individuals in the campaign.  

These political opportunities were very much influenced by ethnicity and class 

factors in particular. The Nujiang campaign is a classic example of how complex 

and dynamic political opportunity can be, particularly in the case of China. As 

O’Brian and Stern note when describing political opportunity and 

environmentalism in China, “there is not one unitary, national, opportunity 

structure, but multiple, crosscutting openings and obstacles to 

mobilization…The most obvious way to unpack opportunity is by social 

group….opportunity also varies by region and issue (2008, p. 14). Through the 

lens of intersectional feminism, I will attempt to unpack how opportunity was 

influenced particularly by class and ethnicity in this case.  

Elite Allies and a Divided Elite 

Elite allies in SEPA played an influential role in furthering and legitimizing the 

Nujiang anti-dam movement. A personal friend of Wang Yong Chen, Pan Yue 

joined SEPA in 2003 as a vice minister, who publically described ENGOS as a 

“government ally” of SEPA. At that time, SEPA had limited resources -- only 

300 staff members -- and struggled to wield significant authority (Economy, 

2004, p. 21). Therefore, ENGOs were seen by individuals within SEPA as allies 

who could help advance their environmental agenda, through influencing the 

general public, and using their ability to take more critical stances than a 

government agency could. The relationship has been reciprocal; as O’Brien and 

Stern note, ENGOs also “cultivate highly placed allies in the State 

Environmental Protection Agency and urge them to put pressure on grassroots 

officials” (2008, p.14-15).  

Alongside cultivating elite allies, the Nujiang campaigners also used the divide 

between the local authorities, SEPA and the CPC and State top leadership in 

order to push for their agenda. While the project was backed by the Nujiang 

authorities and the Yunnan provincial government, key figures in SEPA opposed 

the project and the campaigners also believed the central government’s top 
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leadership could be persuaded to intervene against the project. The table below 

shows this breakdown: 

Table 2: Conflicting Policy Goals and a Divided Elite 

 Pro-Hydropower 

Project 

Opposed or 

Concerned to 

Hydropower 

Project 

Unknown/Un

clear or 

Divided 

Local/Provi

ncial Level 

• Nujiang Prefecture 

Authorities 

• Yunnan Provincial 

Government 

• Huaneng Power 

International 

Company 

•  Yunnan 

ENGOS 

• Local 

villagers from 

Nujiang region 

National 

Level 

• Ministry of Water 

Resources 

• National 

Development and 

Reform Commission 

• SEPA 

• Beijing based 

national ENGOs 

• Executive 

• State Council 

• CPC Leaders 

 

On the one side, the Yunnan provincial government strongly supported the 

project, one reason being the revenue that the project would bring in. Since the 

1980s, the central government has not only decentralized fiscal policy to 

provincial and local governments and given them the main responsibility to 

manage services such as social security, education and healthcare, but has also 

restricted their ability to tax local people, therefore most local governments 

operate under high levels of local debt (Teets, 2014, p. 16). To manage this, 

provincial and local governments have turned to sources of revenue such as 

hydroelectric power to bring in additional revenue.   

On the other hand, as Sun and Zhou note, “the central government is 

increasingly environmentally conscious, and has tolerated and even encouraged 
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the growth of ENGOs” (2008, p. 150-151). Environmentalists have been 

encouraged by statements from Premier Xi Jinping such as a "green mountain is 

a golden mountain" (Chen, 2016) and journalists have been tolerated and 

encouraged by the central authorities to report on environmental issues 

(Anonymous interview with journalist, April 27th, 2016).  Considering these 

divided interests, Nujiang environmentalists focused much of their energies on 

advocating towards the CPC and central government leadership as a potential ally 

which had the authority to stop the project from moving forward (Interview with 

Dr, Yu, November 25th, 2015). 

An intersectional feminist lens can help explore how these strategies of building 

alliances with elites and exploiting elite divisions were based upon class and 

ethnic identities.  While Sun and Zhou argue that “the top leadership tends to 

offer support to ENGOs when there is no or little opposition to an 

environmental campaign (2008, p.159), this support is very much dependent 

upon the identity of the group in question.  As urban based, well known and 

respected Han journalists and environmentalists, Wang Yongchen, Dr. Yu and 

other campaigners were able to cultivate and use their personal relationships 

(guangxi) and their status to gain more support and legitimacy for the Nujiang 

dams cause. 

One example demonstrates how different the political opportunities available are 

in China to urban Han groups versus Tibetan and other ethnic minority and/or 

rural environmentalists. In an interview with a Tibetan woman working with a 

predominantly Tibetan rural environmental organization in Yunnan province, she 

discussed the restrictions by the government that her organization faced and their 

inability to work on sensitive issues such as hydropower. Despite avoiding 

political activities, they had decided to register as a company and hire a Han 

director in the hopes of reducing the pressure on their organization.  

“Even as a company, the police are still watching us. They come to our activities, they 

see us as sensitive….After I book a flight ticket, every time, they call me, want to 

know where I'm going: I don’t know exactly how they know when I book a ticket, of 

course they are monitoring us. But I think it's okay because everything we do is legal 

and good for people -- just protecting culture, language. When we make documentaries 
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we don't have sensitive films….I share everything with the police -- our documentaries, 

proposals, they can see for themselves that we are not doing anything 

wrong….Working on dams, it's too difficult….And the country is too strong. Asking 

for compensation is possible, but stopping the dam is impossible. Policemen will put you 

in jail; they catch one or two people if they protest and make everyone afraid”. 

(Anonymous interview, December 1st, 2015) 

While organizations such as hers face significant restrictions even for non-

political activities, Han identified organizations, particularly Beijing-based 

organizations have been able to advocate on sensitive issues such as the Nujiang 

and gain the support of elite allies in SEPA and the central government. Note the 

following account of Wang Yongchen’s work on the Nujiang as she describes 

using her network of government officials, scientists, celebrities, journalists and 

INGOs to build high level and elite support: 

“In 2003, I have a friend, he works in the Environmental Department, he was 

thinking that whole of China has set up the big dams, except two rivers, one of which 

is the Nu river….So after I know this issue that the whole country is setting up 

hydropower, we find some scientists to explain why we need to preserve this river…and 

in 2003 September we have a big conference in China, and in this conference I told 

more people about this issue. In this conference we have a lot of film stars….In 2004, 

I found journalists, so this is the first time, …[to go to Nujiang], and we got such 

beautiful photos, because some serious journalists join us. I'm thinking before the Nu 

River, no one knew about it. Before it wasn’t developed as it is now., This area was 

very old, very poor, very dirty, but still, the river is so beautiful, so we made a very big 

photo exhibition in Beijing…in 2005, because this is a natural heritage area, so we 

also find more international NGOs and media to try to influence IUCN….Before in 

2003 we were thinking we couldn't do something, we are just journalists, we produce 

articles, we are NGOs, we couldn't influence policy, but 13 years after, so I think 

maybe we can do something. After we met each other in Chiang Mai, after seeing my 

film, a lot of people said congratulations, thank you for keeping the river. I think 

maybe not easy, but we can do”. (Interview, March 16, 2016) 
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Of course, Han actors also have to navigate complex and sometimes dangerous 

waters; predominantly Han organizations can and often do get targeted if they 

step out of the boundaries of what the government deems acceptable. An 

analogy by Dr. Yu helps explain this dynamic. In an interview with Matsuzawa 

(2011) Dr. Yu placed a glass upside down and asked him to imagine that there 

was a grasshopper inside.  

 

“At the beginning, the grasshopper will try to jump its maximum, not seeing himself 

surrounded by a glass wall and ceiling. Gradually, he will learn how high he can jump 

without hurting himself. The grasshopper is tamed, and will become a ‘good boy’ 

knowing his limitations” (Interview with Dr. Yu, November 2004 in 

Matsuzawa, p. 379).  

 

To apply an intersectional feminist lens to this analogy, we can say that the size of 

the glass also depends on the ethnicity, gender, class, location, and issue that the 

“grasshopper” is working on. This dynamic also plays out in the differentiated 

response to urban environmentalists’ campaign activities versus the local Nujiang 

residents’, as I will outline in the next section.  

 

Limited State Repression 

The state’s propensity for repression on this particular issue and for some of the 

individuals involved in campaigning was weak enough to allow for the possibility 

of a successful campaign. To explain this, it is necessary to separate the response 

of the local Nujiang authorities, the Yunnan government and the central Beijing 

government. Throughout the Nujiang campaign, a spectrum of repression existed 

where the degree of repression increased with the degree of “local-ness” of the 

individuals involved. While local, ethnic minority community members faced and 

still continue to face strong threats and intimidation for speaking about the 

project, Kunming-based Han environmentalists faced strong pressure but were 

still able to continue to be active on the issue, while Han Beijing 

environmentalists faced relatively low repression. 

At the most local prefectural level, Nujiang community members continue to be 

pressured by local authorities not to speak with outsiders about the project, as I 
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saw and experienced while visiting the region. Once our group entered the 

Nujiang prefecture, we were followed by a group of police and local authorities at 

all times. During meetings with local people along the Nujiang, the police took 

videos and photographs of all our interactions with local people, and specifically 

instructed the local residents we met with not to talk about the project with us.  

Without being able to ask the local authorities directly, we can only speculate why 

repression is more extreme at the local level; one environmental worker believed 

it was because of the local authorities’ conviction that the dams would be the best 

solution for economic development poverty alleviation in the region (Grumbine, 

2010). Another noted that the majority of the local government officials were 

Han while the local people were ethnic minorities; given the context of ethnic 

activism by Tibetan and Uighur groups, it seems eminently possible and perhaps 

likely that any political activism involving minorities would be seen as 

threatening. 

Urban ENGOs are well aware of the seemingly impenetrable barriers to 

participation for local communities, and frustrated by the situation. A former 

staff of Green Watershed explained her experience trying to work with local 

communities along the Nujiang:  

“Green Watershed did some workshops with local people, brought people to see the 

Manwan dam, did trainings for local people on dam impacts, law and so on but they 

(the local people) cannot actually act. They were threatened a lot, the local government 

is too strong.”  

She also expressed frustration at downstream ENGOs and funders who expected 

them to work with grassroots communities in the Nujiang:  

“They need to understand, it's totally unlike downstream (countries), where people can 

claim their rights” (Anonymous Interview, Dec 15, 2015).  

Another Beijing-based environmentalist, comparing their work to downstream 

anti-dam groups in Thailand and Myanmar, stated with disappointment,  

“It is my dream to work together with local communities on the Nujiang, actually.”  
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At the provincial level, the most active ENGO in Yunnan Province on the 

Nujiang, Green Watershed faced repression from the Yunnan authorities, 

although to a lesser degree than the local communities.  Following the dam’s 

suspension in 2004, Yunnan authorities retaliated by confiscating Dr. Yu’s 

passport and investigating and seizing Green Watershed’s computers (Büsgen, 

2006, p. 41). While some academics interpreted the higher level of repression 

faced by Green Watershed as the result of their more “radical” or “oppositional” 

tactics compared to Beijing groups (Economy, 2005; Teets, 2014), one former 

staff firmly rejected this explanation, arguing instead that  

“Green Watershed did get more punishment because they are a local group and the 

Yunnan government can control them” (Anonymous Interview, December 15, 

2015).  

Teets (2014) herself also notes that the Yunnan and central government took 

diverging positions towards ENGOs, stating that while “Beijing allowed the 

formation of more autonomous groups, Yunnan developed more sophisticated 

tools of state control” (p. 82). Han environmentalists from Beijing faced much 

less repression for their work, except for being followed and monitored while 

visiting the Nujiang region (Interview with Wang Yonchgen, March 16, 2016). Of 

course, being followed while visiting local communities for 13 years is not trivial, 

but in their case the repression stops once leaving the Nujiang area, and does not 

prevent them from being able to work on the issue when in Beijing. The Beijing 

environmentalists’ ability to advocate on the issue without the repression faced 

by local communities and Yunnan ENGOs is therefore a political opportunity 

which has had a significant outcome on the campaign’s ability to sustain over the 

years. 

 

Resources Mobilized 

Elite allies, a divided elite, and limited repression alone cannot explain the 

outcome of the campaign; groups must also have some types of resources 

available to launch and sustain a campaign. The field of resource mobilization 

theory offers many ideas for which resources may influence the outcome of a 

campaign, though there is little agreement on which resources are most 
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important (Jenkins, 1983). McCarthy & Zald (1977) list money, labor, and 

legitimacy as some of the key factors; access to media and communications is 

also another important resource. 

The Nujiang campaign can be characterized by a marked lack of resources in the 

sense of labor or money. The campaign has always consisted of a few key 

individuals, namely Wang Yongchen and Dr Yu Xiaogang with a small group of 

other supporters from other ENGOs, journalists and academics; there is no mass 

movement or grassroots support (Interviews with Wang Yongchen, Dr. Yu, 

March 2016). It almost perfectly fits McCarthy and Zald’s category of  a 

“professional social movement organization”, characterized by “outside 

leadership, full time paid staff, small or nonexistent membership, resources from 

conscience constituencies, and actions that "speak for rather than involve an 

aggrieved group” (as cited in Jenkins, 1983: 533).  

Financially, the campaigners have been able to get some funds for their activities, 

but their organizations are small and the funds are generally very limited. They 

have often relied on volunteer support, much of which came from women 

volunteers who are less well known for their contributions (Interviews with 

Wang Yongchen, Green Watershed, March 2016). The resources that they have 

benefited from the most are media attention and legitimacy from their status as 

high profile environmentalists and journalists, support from some scientists and 

geologists, and a small number of committed activists’ - mainly women’s - time 

and energy.  

In terms of media, Yang and Calhoun observe that, “Chinese environmentalists 

attach great importance to mobilizing the mass media and have been remarkably 

successful in this respect” (2007, p. 221). This is mainly due to the fact that many 

ENGO founders and staff come from media backgrounds. Wang Yongchen 

herself is a well-known journalist and has been described as someone “in the 

central media circle….Wang’s program can arouse society’s interest and to a 

certain extent, influence the government’s decisions” (China Green News, 2009).  

Through Green Earth Volunteers, Wang and Zhang Kejia, a journalist at China 

Youth Daily have organized regular journalist salons in Beijing on environmental 
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issues which has kept the Nujiang issue in the attention of the media over the 

years (Yang and Calhoun, 2007). Another key strategy has been the organizing of 

an annual trip to the Nujiang where journalists visit the area itself, see its natural 

beauty, and build their motivation to write and cover the issues.  

Alongside media strategies, Wang Yongchen, Dr Yu and International Rivers 

have also sought out alliances with scientists, geologists and policy makers to 

provide “legitimacy” to their work through scientific evidence on the geological 

instability and risk of earthquakes in the Nujiang area. Dr. Yu believes that the 

support of scientists has been one of the most important resources available to 

their efforts, as Premier Wen Jiabao is a geologist by training (Interview with Dr. 

Yu, November 25, 2015).  

I find that these resources of “media” and “legitimacy” take on particularly 

gendered expressions in this campaign. As Kuumba notes, a gendered analysis of 

social movements is important because “social movements have the possibility to 

reproduce as well as transform gender inequalities, structures and belief systems” 

(2001, p. 2-3). The resources available and used by the environmentalists took on 

gendered roles as women took on the “practical” and “media” work of the 

campaign through organizing activities and telling the messages and stories of the 

campaign through the media, while men did the “knowledge” work of law, 

scientific evidence and policy influence with the government. One of the key 

women activists who was highly involved in the campaign but did not take a high 

profile stated:  

The women's role in the campaign was to make it more popular and raise popular 

awareness. Wang Yongchen is a symbol of the campaign, she is emotional, she 

kept it going for 10 years….Men argue about the theoretical dimensions, while 

women did the practical work -- writing articles, organizing events, trips. Green 

Watershed focused more on law and policy; 70% of the “knowledge” work is 

done by men -- on dams, science, etc. Men went to the EIA meetings, talked to 

the government. Women generated activities. Wang Yongchen invited men such 

as geologists to be experts on the trip to Salween. Men were more likely to do the 

negotiations also, such as former government officials, they could also provide 



 
 

International Conference on the Mekong, Salween and Red Rivers: Sharing Knowledge and 
 Perspectives Across Borders | Faculty of  Political Science, Chulalongkorn University | 12th November 2016  

 

52 

 

knowledge on what they learned working (Anonymous Interview, December 

2015). 

Wang Yongchen’s strategy of using her own well known persona and influencing 

the public to take action through the use of her emotions is also a gendered 

strategy and resource. Wang frequently uses her own emotions as a way of 

mobilizing others to take action on the Nujiang. At the end of her documentary 

about the Nujiang, she cries about the future of the river. Wang Yongchen is 

often described as “emotional”; as a characteristic that can help her mobilize and 

build public support and awareness for the campaign, but that also leads her to 

be criticized by those who think she is not objective or rational enough. One 

woman journalist and environmentalist who worked closely with the campaign in 

its earlier years stated: 

“Why women are more involved (on Nujiang issues)? Maybe because women are more 

emotional. Look at Wang Yongchen, she is a perfect example. She's very emotional 

and I think her emotion really gets out and affects people. Men are too rational..Dr 

Yu, he can never tell a good story like Wang Yongchen can. I think especially, in the 

earlier stage of the environmental movement, the stories, emotions are more effective if 

you want to mobilize people, they have to feel it. So in a certain way Wang Yongchen’s 

style is more effective and then there are a lot of academic people who don't like her 

because she is too emotional. I think to outreach to the common people, to the general 

public she's very effective but on the opposite if we want to convince government or 

academics maybe we need people like Yu Xiaogang who can present arguments more 

rationally” (Anonymous Interview, March 18, 2016). 

These gendered strategies and use of resources were effective in building support 

for the campaign, by dividing the labor to have women take the role of building 

public sympathy and awareness for the campaign, and men to work on 

persuading other male academics or officials through “rational” and scientific 

arguments. While this point cannot be conclusively answered, it is also interesting 

to consider whether the “emotional” strategy employed by Wang Yonchgen 

which is perceived as feminized would be considered less directly threatening in 

an authoritarian context to Chinese authorities compared to a rights-based or 

shaming approach.  
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Although men and women played generally different roles in the Nujiang 

campaign, it is important to note the women expressed that they had never felt a 

hierarchy between men and women stating “it (the division of labor) was 

collaborative though -- more do what you can do” (Anonymous Interview, 

December 15, 2015). At the same time, a gendered division of labor where men 

take on “knowledge” or “expert” roles as policy influencers, and where the role 

of women is to do the “practical” work and influence the public through 

emotions does raise some implications about the reinforcement of gender norms 

and values.  

 

Conclusion and Synthesis 

It would be deterministic to argue that social identity is a deciding or 

corresponding factor in the success or failure of social movements. Many 

powerful movements emerge from groups with marginalized identities, and both 

grassroots and “professional” social movements can count successes and failures 

to their name. Therefore, it seems unhelpful to attempt to generalize whether 

holding a particular identity is a resource or opportunity in general. Yet in the 

case of the Nujiang campaign in the social and political context in China, it is 

clear that the political opportunities the campaigners were able to access, 

resources mobilized, and strategies employed in the campaign were strongly 

influenced by their gender, class and ethnic identities. 

While none of the interviewees argued that gender was the key reason for the 

success of the campaign, gender did influence the resources and strategies used 

by the campaigners, in particular the division of labor as men mainly took on 

traditional “expert” roles such as academics, scientists and geologists, while 

women’s labor focused on “practical” work such as organizing activities, writing 

articles, and building relationships, as well as “emotional” work through public 

awareness raising through the media and storytelling.   

Intersectional feminism argues that we must not only look at gender, but also 

other forms of social marginalization including ethnicity and class. It is not 

enough to highlight gender dynamics and women’s contributions, we should also 
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identify which women and men by looking more deeply into issues such as class 

and ethnicity. When looking at the Nujiang campaign through the lens of 

ethnicity and class, as one NGO staff explained, it is very much a “middle class 

campaign.” As Han, urban, and well-connected environmentalists, the Nujiang 

environmentalists were able to mobilize both popular awareness and high level 

elite and political support for their agenda in a way that would be far more 

difficult for ethnic minority, rural and grassroots environmentalists to do, due to 

the social and political constraints outlined in this paper.  

Looking at the two key leaders of the campaign, therefore, class, ethnicity and 

gender dynamics come together to create a social context which posits Dr. Yu, a 

highly educated, scientifically oriented, well respected older Han male professor, 

to be a respected spokesperson to discuss on behalf of Nujiang communities 

with government authorities and key decision makers, and Wang Yongchen, a 

charismatic, highly educated, Han professional and described “emotional” 

woman from Beijing, to be the voice of the Nujiang environmental movement to 

the general Han public in China.  

The fact of the Nujiang environmental network operating as a professional social 

movement with these dynamics could be problematic or not depending on one’s 

viewpoint. On the one hand, the campaign can be read as an example of those 

with more opportunity using their power to advocate on behalf of those who are 

unable to speak out. It is fair to say that the ENGOs have successfully used their 

relatively privileged position to bring the concerns of local communities to a 

national and international audience. This viewpoint is evidenced by the ongoing 

repression of local communities in the Nujiang which does not allow them to 

speak openly about the dam projects without fear of reprisal. On the other hand, 

without any local people’s participation, not only is it impossible to know 

whether the campaign accurately represents the voices of local people, but there 

is also a risk of replicating social power inequalities through the campaign itself. 

Due to the dynamics of power, privilege and repression in China, there are no 

easy or simple solutions to this problem. 

While urban environmentalists working on the Nujiang issue have tried to 

include the participation of local people in their work, they have ultimately found 
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themselves working in a context which allows their voices and perspectives to be 

heard while local, minority and indigenous voices are silenced. In addition, their 

work also reflects and is influenced by gender roles and gender dynamics. 

However, despite these challenges, it is still significant that environmental groups 

in China can find ways to effect change despite the constraints they face, and 

have won a significant victory in the suspension of the dam.  
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Abstract 

This study analyses the relationship between community participation and the 

impacts of Tranh River hydropower project in Vietnam. It aims to developing a 

greater insight into understanding the factors that affect community participation 

in hydropower management. These insights will provide better clarity about the 

policy implications required to be addressed to improve public participation 

inhydropower management. The study is presented in three parts including: a 

description of the negative impacts of Tranh River hydropower developmentan 

illustration of the methods of public participation regarding hydropower in this 

context; and an analysis of the factors that affect public participation. 

Ethnography has been used as the research methodology. There have been many 

studies regarding the involvement of the community as a"means" or an "end" for 

development. However, in regards to a more operationalperspective, this study 

considers participation as an outcome of the interaction between the demands of 

people and the supply used to meet those demands generated by the state. This 

study has discovered that both demand and supply factors need to be changed to 

enable local communities to participate more effectively in these projects. From 

the view point of an inclusive institution, necessary structural changes have been 

deduced. 
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Introduction 

The rapid pace of economic growth over the past few decades has provided the 

Vietnamese economy with a thrust of energy. This is why, in this period, a bloom 

of hydropower projects throughout the country has been observed from very 

large projects in the northwest to quite small projects along the narrow rivers in 

the central region. Despite the development of these hydropower projects, this 

bloom has only partly met the countries demand for energy for socio-economic 

development. It has also brought about severe social and environmental impacts 

in neighboring areas (Nguyen and Lobry de Bruyn, 2016; Pham, 2015). 

Numerous studies in recent years (Eco-Eco, 2004; Doan and Nguyen, 2006; 

Hoang, 2006; Vo, 2006, Dao, 2006, Tran and Le, 2008; Tran, 2011; Le and Lam, 

2011; Le and Dao, 2016) have concluded that the lack of broader public 

participation in hydropower project developments have made these impacts 

more severe. Despite this, there are few studies that clearly examine the level of 

public participation required at different stages of hydropower management and 

what needs to be changed by the government, as well as by local people to better 

mobilize participation, especially in the context of ethnic minorities in the Central 

region of Vietnam. 

To assess the actual level of public participation at different stages of 

hydropower management, we employed the typology of Pretty (1995). Regarding 

insights into the factors that affect community participation, we start with the 

Theory of Social Contract, in which, the whole population, including women, 

represents the general will of the people and is represented as the legislative 

power that exists within the state, combined with the form of the institutional 

settings of government and the arrangement of society. Institutions are “the rules 

of the game” which shape individual and organizational behaviors. One of main 

drivers of institutional changes is the exogenous demand that is initiated by the 

CDAWN school of thought (based on contributions by Coase, Demsetz, 

Alchian, Williamson and North). While within the institutional settings 

determined by the central governments, local people’s participation is also 

influenced by the capacity of the local community to exercise their rights to 

mobilize participation. Finally, we can conceptualize that community 
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participation is a result of an interaction between “demands” of local people and 

the government ability to “supply” in this study. 

 

 

 

 

 

 

 

 

 

 

A case study methodology has been employed by this research. We examine the 

development of the Song Tranh 2 hydropower project in Quang Nam province. 

The research site is in Quang Nam Province, Vietnam where hydropower has 

received a lot of blame through public media. 

 

Methodology 

An exploratory qualitative research approach was adopted for reaching a better 

understanding of the negative impacts of hydropower on the local community 

and the relationship between those consequences and insights about the factors 

affecting the communities’ participation in hydropower management. 

Ethnography was main research methodology. 

The primary research data were collected in the form of semi-structured, face-to-

face, in-depth interviews with local residents residing in the study area as well as 

focus group discussions. Respondents to primary data collection methods 

included representatives of governmental agencies from the provincial to the 

commune level and the affected local community. Fifteen in-depth interviews 

 

Directly 

 

 affected area 
 

(resettlement) 

Population: 

about 1,200 

people 

Area: 



 
 
 
 
 
 

International Conference on the Mekong, Salween and Red Rivers: Sharing Knowledge and 
Perspectives Across Borders | Faculty of  Political Science, Chulalongkorn University | 12th November 2016 

 

63 

 

were conducted to get detailed information and five focus group discussions 

were conducted to understand the multi-faceted issues. 

For the data analysis, the four steps of thematic framework suggested by Ritchie 

and Lewis (2003) were applied: (1) identifying initial themes and constructing an 

index; (2) labelling the data; (3) sorting the data by theme or concept; and (4) 

summarizing or synthesizing the data. In addition, a combination of content 

analysis techniques and textual interpretation was used to clarify the responses. 

1. Results of the study and discussions 

1.1 Negative impacts of Tranh River hydropower to sustainable 

development of the local community 

The Tranh River hydropower project has caused several negatives impacts on the 

sustainable development of local communities (i.e. communities living along 

Tranh River). There are two groups of affected people including (i) displaced 

people (directly affected people) and (ii) people living outside the hydropower 

project area (indirectly affected people). 

1.1.1 Negative impacts on displaced people (i.e. directly affected 

people) 

The construction of Tranh river hydropower project required the displacement 

of more than 1000 households in 3 communes (Tra Bui, Tra Doc, and Tra Tan) 

in Bac Tra My district. According to Decree 197/2004/ND-CP 

dated03/12/2004 of the Government of Vietnam on compensation, support and 

resettlement, when the State appropriates land, an important criterion for 

resettlement projects is: "new housing must be equal or better than the old 

place". However, the resettlement of these communities has caused many 

negative implications for livelihoods, employment and daily life of the people 

being resettled. 

The first negative effect on people's resettlement is the loss of livelihood assets 

needed for displaced households. All households were moved to new 

resettlement areas. Tranh River hydropower promised to grant 1000m2 of land 
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for housing and 1.5 to 1.8 hectares of productive land depending on the number 

of people in the household. However, in reality the majority of resettled 

households have only obtained tenure to land for housing while productive land 

is yet to be reclaimed (Interview No. 1– Chairman of Tra Bui Commune). 

Currently, there are over 30 petitions from households submitted for access to 

productive land disposition that have not been resolved. Cultivable areas are 

limited in the resettlement area as it is located next to the Tranh River and a 

protected forest area, which households are not permitted to lay claim to for 

agricultural production. Furthermore, land that is available is characterized by 

difficult conditions for establishing crops as the terrain is quite steep, subject to 

severe erosion and the soil is impoverished. Meanwhile, farmers prior to the dam 

were accustomed with cultivation areas along the Tranh River flood plain with 

access to productive alluvial soil. These observations are consistent with the 

results of Nguyen (2009) when studying the effects of the Ban Ve hydropower 

project (Nghe An), Loc Bon (Thua Thien - Hue). 

While productive land was appropriated by authorities, many local people 

suggested that the compensation offered was not reasonable to them for two 

reasons. First, the land price offered for compensation was based on a decision 

by the Provincial Committee regarding land prices, which was very low when 

compared with the market price. Second, there was some perceived injustice in 

the compensation as households who resettled later received more in 

compensation than previous households because at this stage a new reference 

land price had been applied to valuations. 

The loss of vital livelihood assets led to significant changes in the livelihood 

strategies of the local community. First, many people have adapted and have 

chosen not to rely on agricultural production activities as before, but instead have 

switched to engaging in laboring work for others. Second, although some 

displaced people are aware that they are violating laws, they have selected to 

deforest protected areas for conversion to agricultural production or the 

exploitation of forest products. Third, some families have opted to leave the 

resettlement area, despite being provided with a home constructed by the 

hydropower project, to migrate to cities in search of work. Fourth, a few families 
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have adopted a "nomadic" approach spending time intermittently in the 

neighboring areas. They often migrate to places that are more appropriate for 

farming, such as their original location, where there are large related families or 

fertile lands that can support extra labor. This migration pattern or “situation” of 

a spontaneous nature has led to major consequences regarding the development 

of livelihoods for these people, as well as their welfare, which cannot be resolved 

easily by administrative orders. Changes in livelihood strategies have led to 

livelihoods for resettled people that are precarious, characterized by low incomes 

that have adverse effects on the environment, through deforestation or 

exploitation of forest products from protected areas. This scenario is consistent 

with the observations of Le (2014). 

Another negative effect on the livelihoods of the people that have been relocated 

to the resettlement area about 30 km upstream of the dam site is the 

mountainous traffic conditions, which make trade or accessing markets much 

more difficult than previously. This results in a price for their products that is 

significantly reduced. Difficulties in the transportation of acacia, which is one of 

the most important products to natural resource dependent farmers has resulted 

in a market price that has been reduced by around 20% (Group discussion No. 1 

– Hamlet 1 and 2). 

Besides the negative effects on livelihoods, local people still blame the relocation 

for difficulties faced regarding the quality of life of the household. Mrs. Nguyen, 

Thi L (Interview No 5 – Hamlet 4) mentioned that the most inconvenient factor 

related to resettlement is the scarcity of fresh water, especially in the dry season. 

Although the Board of Project Management (BPM) has built a small piped fresh 

water system direct to each household, during the dry season the water source is 

not sufficient to meet community needs. Moreover, transportation services to the 

community are of very poor quality. Because of travel difficulties, people find it 

difficult to access services, such as health services, or social networks and 

activities as they were able to be previously. The community members also 

complain about poor quality home construction. 
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Changes to livelihoods associated with resettlement also lead to gender impacts. 

An estimation was made that suggests that the proportion of working time of 

men to women before and after resettlement is 1.23:1 and 0.87:1, respectively 

(Group discussion No2 – Hamlet 5). This shows that women contribute more 

working hours than men after resettlement. The reason for this problem is that 

men have experienced unemployment, while women still undertake the majority 

of domestic work and lead coping strategies such as leading alternative income 

strategies through horticulture, collecting non-timber forest products or working 

for others in the community to support their families. 

Finally, Song Tranh 2 hydropower project has caused several negative impacts 

that have affected all displaced people at the community level. Due to difficulties 

in creating alternative livelihoods, responsive strategies of those people includes 

(i) work for others in neighboring areas; (ii) deforesting protected forest areas for 

conversion to agriculture production or exploitation of forest products from 

these areas; (iii) migration to cities; and (iv) “nomadic” strategies. All these 

strategic responses result in adverse effects on the sustainable development of 

the community as a whole. Furthermore, dam construction brings about 

implications related to gender inequality as women often are required to work 

longer hours than before and much longer hours than men. 

1.1.2 Negative impacts on indirectly affected people 

Hydropower development on the Tranh River caused negative impacts not only 

on displaced people (i.e. people living in the project area) but also people who are 

living outside the project area. Most of these affected people live along from 

Tranh River both upstream and downstream of the dam site. After completion of 

the construction, the Tranh River downstream of the dam became a ‘death river’. 

Consequently, several negative effects happened. 

First, the aquatic resources in the Tranh River, which had contributed 

significantly to livelihoods of people living along Tranh River nearly disappeared. 

According to Mrs. Them (Hamlet 3, Tra Doc commune), previously,  
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“We did not have to worry about food security providing that we have enough rice because we 

could do fishing in Tranh River every day. My fishnets caught 10 to 15 kg of  fish per day 

easily”.  

Mr Nguyen Van X – a 57-year-old fish man in Hamlet 3 – Tra Doc commune 

complained about the absence of Chien, Lang and other invaluable fish in the 

river because of the dam. 

Second, the water supply from the Tranh River to downstream communities has 

changed dramatically. The dam causes floods in the rainy season and draughts in 

the dry season. Furthermore, it causes an increase in the salinity of water for 

aquaculture in areas for downstream of the dam (Interviews No 7 and 8, with 

farmers in Tien Phuoc and Que Son Districts). 

Third, several landslides have occurred after the building of the dam on the Tranh 

River due to the flow of the Tranh River being blocked. This affected many 

people with farming land along Tranh River. Pham Thi X - Hamlet 1 - Tra Doc 

commune (Interview No. 6) – who owned cultivated land directly downstream of 

the hydropower dam reported that after the hydropower plant came into 

operation, her cultivated land areas was reduced due to landslides. 

1.2 Public participation in Tranh River hydropower management 

1.2.1 Institutional setting for public participation in hydropower 

management in Vietnam and in the case of Tranh 2 River project 

In Vietnam, public participation in hydropower management is differentiated 

according to development stages. The decision processes related to hydropower 

development includes 4 major stages: (1) Hydropower development master 

planning; (2) Hydropower project appraisal and approval; (3) Project 

implementation and (4) Project operation. 

There is an evolution of regulations regarding hydropower management. First, 

there are Environmental Impact Assessments (EIA), which have been 

compulsory since 1993. However, the environmental impact assessment that is 

conducted is usually a formality because the process begins directly after the 
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decision of project approval by authorities. This implies that the project affected 

communities participate passively as the community has no right to influence the 

approval of hydropower project. From 2011, community participation is only 

legally mandated in the project development and approval stage through Decree 

No 29/2011/ND-CP. This legal document stipulates the Strategic Environment 

Assessment (SEA), Environmental Impact Assessment (EIA) and Environmental 

Protection Commitment, must be applied to all hydropower projects with 

capacity of over 1 MW. According to the decree, an SEA and EIA must be 

completed before the approval of a hydropower project. 

An SEA refers to assessment on potential impact of a hydropower project at the 

river basin scale. An EIA makes an overall assessment of impact of a 

hydropower project based on the current environmental conditions of the 

hydropower project site and the surrounding areas. It  examines anything that  

may  be  particularly  sensitive  to  changed  environment conditions;  any 

potential impacts on natural conditions; local  people  and  their  socio-economic 

profile; and the results of a community consultation  process. Finally, there 

should be recommendations for minimizing adverse impacts on the environment, 

on community health and well-being and any other relevant socio-economic 

conditions. 

Decree No 29/2011/ND-CP also stipulates the requirements for the public 

consultation process. It refers to a consultation process with range of concerned 

socio-political organizations, social groups, professionals and specialist 

knowledge in producing an EIA. Furthermore, representatives from directly 

affected communities and organizations are required to be consulted when the 

environmental impact assessment is conducted. With the current regulations, 

affected communities are more empowered to exercise their rights in the 

approval process. 

Investors have the right to hire an independent consultant to conduct the SEA 

and EIA for them. After the SEA and EIA are accepted by investor, they need to 

be submitted to the Ministry of Industry and Trade (MOIT) and the Ministry of 

Natural Resource and Environment (MONRE) for projects with a capacity of 
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over 30 MW or the respective provincial Departments for projects with a 

capacity from 1 - 30 MW. Acceptance by MONRE of the EIA is an important 

criteria for a Prime Minister to approve the hydropower project. 

Despite of evolution in institutional setting over hydropower project approval, 

there are still a number of shortcomings. First, the definition of “directly affected 

communities” is not explained clearly. So in many cases, both government and 

investors consider “directly affected communities” as displaced people only. This 

unclear definition negatively affects the quality of an EIA because a hydropower 

project likely causes several problems to neighboring communities of “indirectly 

affected communities”. Second, investors have the power to intervene in the way 

an EIA is conducted, as they have the right of whether to accept an EIA made by 

consultant or not. Third, there is a lack of public supervision regarding SEA and 

EIA processes as these documents are not required to be published. 
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time, the Decree No. 29/2011/ND-CP had not yet been issued. Accordingly, the 

deployment of this project was able to begin before conducting an EIA. The 

appraisal and approval process for the Song Tranh 2 project was completed by 

the Ministry of Industry (MOI) (which is now MOIT). The construction and 

operation of the project was under the supervision of related provincial and 

district governmental agencies. The local authorities (Department of Industry and 

Trade, Department of Construction, People’s Committee of Bac Tra My District 

and related commune committees) are responsible for cooperation with the 

Board of Project Management (BPM) (established by People’s Committee of 

Quang Nam Province) to implement the project. 

 

2. Public participation into Song Tranh 2 hydropower project in 

reality and its consequences 

Public participation refers to the process of a broad range of stakeholders in the 

community influencing and sharing control over development initiatives, 

decisions and resource management. The stakeholders including government, 

local community, scientists, civil society organizations and others. However, due 

to time and budget limitations, we focus only on participation of local authorities 

and community in this study. Their participation in this process is strongly 

shaped by institutional settings. 

2.1 Participation of local authorities 

In general, local authorities at provincial and commune level do not have much 

power in the approval process but they are required to comply with the decisions 

made by the central government. The Director of Department of Agriculture and 

Rural Development (DARD) confirmed that given the capacity of the dam (over 

30 MW), the provincial department did not have any participation in the appraisal 

or approval process for the Song Tranh 2 project. He also revealed that local 

authorities at provincial and commune level were primarily tasked with the 

implementation of resettlement of dam affected people. 
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Specifically, Provincial People’s Committee made a decision to establish the 

BPM. Members of the BPM include representatives from relevant departments 

with responsibilities linked to the Song Tranh 2 project. According to the 

Chairman of the BPM, their main tasks are to cooperate with People’s 

Committees in Bac Tra My district and related communes: 

- To disseminate information about the project to directly affect people 

(displaced people); 

- To choose the resettlement area; 

- To compensate dam affected people for lost assets (compensation level 

for land lost is regulated by the Provincial People’s Committee);and 

- To manage all construction activities in the resettlement area including 

houses, and other infrastructure systems. 

The BPM are responsible for implementing the development of the resettlement 

scheme only. This means that they do not have ongoing responsibility for 

displaced people after they have established themselves in the resettlement area. 

Information regarding the project was disseminated via: public media, leaflets and 

meetings with local people. The language used for this communication was Kinh. 

Information dissemination had commenced about one year before the start of 

construction of the project. The BPM cooperated with the district and commune 

level people’s committees to hold meetings with participation by older 

representatives and distinguished people from the local community to select the 

resettlement area for the project. Following this meeting, the BPM had the 

responsibility for developing the resettlement plan. However, effective 

participation of responsible governmental agencies in this process did not occur. 

Mr. Tieu – vice-chairman of Tra Bui commune, revealed that the resettlement 

plan established without consultation with the Department of Agricultural and 

Rural Development and as a consequence the BPM was not aware that there was 

no longer much productive land in this proposed area because majority of the 

land belonged to the Management Board for Protection Forest (MBPF). 
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In regards to compensation, the BPM proposed compensation levels for lost 

assets based on consultation with related local government departments. Local 

people had to accept these compensation levels without direct consultation. The 

participation of local authorities varies depending on their administrative 

hierarchy level. The role of district and related commune People’s Committees is 

only to support the BPM to implement the resettlement and compensation 

process. According to The Vice-Chairman of Tra Bui commune – a directly 

affected commune - (Interview No 1), his role is to mobilise local people to 

achieve full attendance at meetings. 

Moreover, local authorities, especially district and commune levels, had very little 

information about the project themselves because they did not have the right to 

access the SEA and EIA for the Song Tranh 2 project. The Chairman of Tra 

Doc commune (Interview No 3) suggested that if he had been provided with 

information that the construction of the dam may cause the development of 

small earthquakes in the area he would never have agree with the project. 

In short, local authorities had very passively participation in the project 

development as required by the Investment Law (2005), Energy Law (2004) and 

Construction Law (2003). Their roles in the Song Tranh 2 project were mainly to 

implement the already approved plan. They provided information regarding the 

project to local people, persuaded these people to agree with the project and 

implemented the resettlement and compensation plan. 

2.2. Participation of directly affected households 

The participation of local, directly affected people in the Song Tranh 2 project 

was quite passive. As noted above, due to the capacity of the proposed project 

(greater than 30MW) and the institutional settings, they had no input at the stage 

of master planning, implementation or operation. The stakeholders involved at 

these stages were mainly central and local government agencies depending on 

their administrative mandate. The participation of broader society including 

researchers, community organizations, civil society organizations and the local 

community only participated in the appraisal and approval stages through the 

activities of investors conducting feasibility research and an EIA. As mentioned 
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previously, the Song Tranh 2 project was approved in 2005 beforeDecree29 

(issued in 2011) came into effect. Hence, the EIA was conducted after the 

project had already been approved. Local people were only involved in how they 

would be resettled and how much to compensate them for their loss. 

During this process, direct affected people were involved in four activities, 

including: (1) choosing to resettle according to scheme designed by state or 

resettle by themselves; (2) selection of the resettlement area; (3) drawing specific 

locations for each household in the resettlement areas; and (4) selecting the house 

design. The participation of local people regarding each of these activities is 

described below. They did not have power to co-manage the construction of the 

resettlement area (i.e. bid selection, project supervision, etc.). 

Initially, the heads of households in each hamlet were mobilized to participate in 

a meeting. In this meeting, they were informed about Song Tranh 2 project, the 

resettlement scheme and associated compensation. Then, they were provided 

with two options. Either, they could resettle according to a scheme designed by 

state or they could take their compensation as a lump sum and resettle by 

themselves. According to statements of many local residents, heads of 

households participated fully in this meeting. However, many expressed that they 

were not satisfied with the result of the meeting as they did not clearly 

understand the resettlement scheme and moreover, they did not have right to 

negotiate the level of compensation. 

In regards to the selection of the resettlement area, only older and distinguished 

people in the commune were invited to participate. In those meetings, BPM 

representatives suggested available resettlement sites, and then participants made 

a decision. Mr. Dinh (Group discussion No. 2 – Hamlet 5 - Tra Bui Commune) 

suggested that participant selection was not appropriate or representative as 

senior people tend to prefer having close proximity to their homeland regardless 

poor conditions for agricultural production. Mr. Ong, from the same discussion, 

added that topography in the resettlement area is challenging with steep slopes, 

low soil quality and it is far away from reliable water sources. The group 

discussion revealed that participants were required to comply with the decisions 
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made by older people in the community due to customary norms of the Ca Dong 

ethnic group. 

The selection of house sites for each of the resettled households was conducted 

through invitation to a meeting of all people who had agreed to resettle according 

to state scheme, where the resettlement sites were selected. Group Discussion 3 

revealed that majority of people were satisfied with the way the BPM organized 

the draws as it was fair process. However, respondents expressed that they were 

not satisfied with the concrete house designs offered. During the meeting, the 

BPM presented three options for house designs for selection. None of these 

house design options were familiar to the indigenous people who have 

traditionally lived in the wooden houses. Although the BPM held a meeting to 

engage local people to contribute to the house designs, the local people had little 

knowledge regarding concrete home design, so these meetings had little meaning 

for them. Mr. Luong – a resettled man declared that he did not have much 

knowledge about the new house design, but he believed the houses constructed 

by the government would be better than the traditional designs. However, after 

receiving the new house, he found it very inconvenient in relation to his family 

life. He had to build a small traditional house on the land for his families’ daily 

use 

In short, the participation of local directly affected community members in the 

appraisal and approval of the project was quite passive. They had little input into 

the project implementation and operation. 

2.3 Participation of indirectly affected households 

Interviews with the indirectly affected households in Tra Tan and Tra Doc 

communes show that they had little access to information about the Song Tranh 

2 project. Information received was accessed through neighbors or from the 

commune office through announcements. During the project implementation 

they were not invited to any meetings or consultations about the project. The 

Chairman of Tra Doc commune suggested that because these people were 

categorized as non-affected households, there was no stipulation in the 

regulations that required consultation with them. Mrs. Xuan - Hamlet 1 - Tra 
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Doc commune (Interview No 6) said that she has capacity to provide input in 

regards to how the plant operates, such as when it should release water for 

agriculture, especially during the dry season. 

In summary, current regulations related to hydropower development in Vietnam, 

participation by indirectly affected people in the community is at the 

manipulative level only, even though their lives are also severely affected by the 

construction of the hydropower plant. They have no opportunity to negotiate for 

protect their own livelihoods or attempt to achieve an improved outcome. 

The above analysis shows that the passive and manipulated participation of local 

authorities, resettled and indirectly affected community members is a direct 

outcome of the existing institutional settings of the government. The approval 

and appraisal process in the case of the Song Tranh 2 hydropower project 

empowered the construction and ruled out the role of local government in the 

decision-making process. This means the central government had very little 

access to information about the local situation. The investor was provided with 

more power on plan the project based on their requirements with little care 

regarding local needs. Besides this, the institutional setting has assisted the 

investor to hide unhelpful information in regards to the project. Investors have 

been enabled to lower the project cost by making use of a narrow definition of 

projected affected households and assets requiring compensation. Moreover, it 

also prevents a range of broader stakeholders from participating in the appraisal 

and approval process to improve the development outcomes of the project. 

3. Factors affecting participation of the local community 

Participation is not a new concept in the body of literature, however, it is a 

complex concept and the factors that result in successful participation varies 

across different institutional settings and contextual characteristics. In regards to 

how participation manifests itself practically, it has been interpreted as a ‘… 

process through which stakeholders influence and share control over 

development initiatives, decisions and resources which affect them’ (World Bank, 

1995; as cited in Gaventa and Valderama, 1999). There are several factors that 

affect the ability of stakeholders to influence and share control over development 
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initiatives, decisions and resources. In this study, we consider participation as an 

outcome of the interaction between the demands and supply of access to rights. 

Within this interaction, as the purpose of local people exercising their human 

rights is to make good choices for their livelihoods and development, these 

people have a strong need for participation in decision making processes. 

Government has a responsibility to respond to that need by providing an 

enabling environment and the necessary conditions for people to realize their 

rights. 

3.1 Factors affecting the “demand side” 

When referring to demand, we use the perception of local people of the value of 

participation as a proxy indicator for the demand for participation. Perceived 

value of participation is affected by a number of interlinked factors which are 

represented by the bounded rationality of local people. 

It was found that the first factor is the interests of those participating. In the case 

of selecting the resettlement area, older people paid more attention to the 

sentimental values of the site rather than the capacity conduct activities to earn 

an income for their families as they do not have the responsibility for making an 

income for their households. This is why they chose to resettle in a location close 

to their homeland even though conditions for agricultural production there are 

strongly constrained. Another example comes from the selection of house 

design. Men are not familiar with housework so they did not put much 

consideration into the design of the kitchen. 

The second factor is the level of understanding of participants about the impacts 

of the project and the rights they have. The level of understanding of participants 

is closely related to their level of education. Group discussion results revealed 

that the more literacy people have the more likely they are to clearly understand 

the resettlement scheme, livelihood restoration activities and to foresee the 

impact of resettlement on their families. This is why these people contributed 

their opinions more strongly in meetings preparing them for resettlement. 

Unfortunately, most of the displaced household heads had not finished primary 

school. This is a significant obstacle for them to overcome to achieve effective 
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participation in the project. Furthermore, because of their low educational 

attainment, these people were not fully aware of their rights and how to protect 

them. As a consequence, it can viewed that process of accessing compensation 

was systematically unfair. For instance, many ethnic minority households 

accepted the resettlement scheme with a low level of compensation, while others 

could access higher compensation. Despite this, many local people did not 

exercise any approaches to speak up about this. Another example is that in the 

resettlement scheme, the BPM committed to providing 1.5 to 1.8 of production 

land per household, but in reality households have not yet received this land as 

part of the resettlement process. However, they do not know how to compel the 

BPM keep its promise. 

The third factor is the past experience of local people. Many local people are not 

familiar with democratic processes due to top down approach used in the 

management of society by the government. This is evidenced by the approach of 

the BPM only inviting older and distinguished people to discuss the issue of 

where to resettle. By this approach, the BPM use the customary norms of the 

local community to achieve a unanimous decision amongst community members. 

There is a common view in the community that government always makes 

decisions with their best intentions in mind. This partially explains why many 

ethnic minority people accepted the resettlement decision without deliberation. 

3.2 Factors affecting to “supply side” 

In regards to the supply side, several factors influence the achievement of 

participation in decision making. We found that the most basic foundation 

required to make supply effective is for government officers to better understand 

the concept of the role of government. During field observations, many 

government officers expressed they supported the Song Tranh 2 project as it 

would bring about many benefits for the whole economy. It appears that these 

government officers tend to focus on the objective of economic development 

rather than the building of inclusive institutions for development. As a 

consequence of this narrow view, the government might consider that overriding 

the benefits of affected people, is effective governance. 
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The institutional setting of government plays a crucial role in making 

participation more effective. In case of the Song Tranh 2 project, an EIA was not 

considered as a pre-condition for central government to approve the project. 

Accordingly, participation of the local community was limited. However, even 

when the Decree No 29/2011/ND-CP was issued, significant power was 

provided to investor by these institutional settings, as they have the right to hire 

independent consultant and whether or not to accept the EIA report made by 

that consultant. 

Based on this institutional framework, the practices of related government 

agencies contributes significantly to success or failure of participation. Practices 

of related government agencies refers to a number of factors in organizing and 

mobilizing participation.  This includes designing appropriate forms of 

information to disseminate to local people, selection participants in meetings to 

cover the diverse interests of community, building the capacity of local people, 

educating the community about the law and human rights and stimulating the 

activeness of local people as participants in decision making. 

 

Conclusion and policy implications 

Despite that the idea that the "new place must be equal or better than the old 

place" expressed explicitly in Decree 197/2004/ND-CP on compensation, 

support and resettlement, practices, the resettlement scheme has still caused 

several problems for the people displaced by the dam. The analysis in this report 

implies the importance of participation of local people (including both directly 

and indirectly affected people) to realize the success of resettlement schemes that 

are made necessary by large-scale hydropower projects. 

Participation of local people is impeded by both demand side (motivation for 

participation) and supply side (conditions required to realize participation). The 

role of local people should not be treated as only information-receiver (being 

provided with information about the project) or only as an information-providers 
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(providing information for policy makers to design resettlement schemes), but as 

an equal actor in decision-making processes about resource exploitation. 

In order to improve the participation of local people, gaps in both the demand 

and supply sides should be addressed. In regards to the institutional setting, first, 

it should be adapted to include indirectly affected people in the appraisal and 

approval of hydropower project.  Second, the government needs to re-design 

power structure, in which, local people are more empowered than other actors, 

including the investor and the BPM, whose power should be limited. The right of 

acceptance of the EIA should be shifted from the investor to an organization 

that includes related governmental agencies and local people. Displaced people 

should be empowered to take part in approving resettlement schemes, as well as 

managing the construction of resettlement area. Moreover, channels for dialogue 

between government and both directly and indirectly affected people should be 

established and maintained enable the problems arising from the dam 

construction to be resolved. 

Regard to practice of participation, factors related to both demand and supply 

should be taken into consideration. As it appears that a distorted perceived value 

of participation exists due to the lack of capacity of local community and 

ineffective supply from government, civil society organizations have a crucial role 

in changing this. Awareness and activeness of local people is a viable motivation 

to raise the demands of local people for adequate participation. In order to 

improve supply side, the priority is given on skills and attitudes of governmental 

officers in providing the institutional changes and broad role of government as 

described in this report. 
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Abstract  

This paper examines the possible effects of hydropower dams on downstream 

communities through a case study of the proposed Hatgyi dam on the Salween 

River in Kayin State, in the eastern part of Myanmar. The purpose of the research 

was to find out how local people’s livelihoods have been affected by the 

proposed dam, and the changes that they anticipate if the project is completed. 

The research was also about local people’s knowledge of the dam project, their 

attitudes toward it, and whether people (including men and women) have been 

able to voice their concerns as the project was planned. Related to this, I was 

interested in learning about the engagement of government authorities and civil 

society organizations (CSOs) with these downstream communities. The research 

was pursued using qualitative methods, including in-depth interviews and small 

group discussions in four villages downstream from the Hatgyi project site. 

The local people in these communities believe that the Hatgyi Dam will seriously 

affect their livelihoods. The dam will affect agriculture production in the region 

impacting food security and the incomes of the local people. Up to now, villagers 

have not had any chance to raise their concerns, especially the women. 

By analyzing the data I collected from in-depth interviews, I conclude that the 

consequences of hydropower dams will be disadvantageous to local people, 

especially to women. While the hydropower project may have benefits for 

mailto:han.kyawthu@gmail.com
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Myanmar, the costs will fall heavily on the local community. Although both men 

and women will likely lose their livelihoods, women will probably suffer more 

due to the role they play in Myanmar society --taking care of the family and 

safeguarding the livelihood of the household. However, women’s voice has not 

been heard due to existing gender discrimination in the society. 

The Salween River downstream from Hatgyi Dam near the MiKayin Village, 

HlaingBwe Township, Kayin State.31 March2016.                

 

 

 

 

 

 

 

 

 

(Photo credit: Kyaw Thu Han.) 

 

Introduction 

Dam construction is being proposed in many countries of the Salween River 

basin. Governments in this region are quite eager to build hydropower plants 

along the river despite the certain and potential negative consequences they will 

have on local people. Indeed, there should be no doubt that dams such as the 

ones being proposed and discussed will negatively impact the living conditions of 

all the local people living in areas around the projects and downstream from the 

dams. Women in particular, will be affected. 
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The Hatgyi Dam site is located in Hlaing Bwe Township in Hpa-an District in 

Kayin State in Southern Myanmar. The Environmental Impact Assessment (EIA) 

for the Hatgyi Dam project has not been made public by the Energy Generating 

Authority of Thailand (EGAT) although it would normally be obliged to do so 

by law. This is because of a nondisclosure agreement signed between the EGAT 

and the Myanmar Hydro-electric Power Department. The Myanmar government 

has also not published any data regarding this (Zerrouk 2013:75). 

Myanmar has one of the lowest electrification rates in Asia: less than a third of 

the population has access to the electricity grid. The Myanmar government has 

identified 92 potential dam projects that can harness up to 50 per cent of the 

country’s hydropower potential. Dams are a good example of large infrastructure 

projects that present opportunities for economic development, but engender 

environmental changes that have social and economic impacts on downstream 

communities. They threaten to cause further devastation for local livelihoods. 

The Hatgyi Dam is one of five dams proposed for the Salween River. Like all 

infrastructure developments, this dam may have some benefits for the country of 

Myanmar, but the project will externalize costs on the local communities that rely 

on the Salween River and the surrounding environment. Due to limited funding, 

limited foreign investment, and armed conflicts in the area, dam builders do not 

have enough time to study the impacts of Hatgyi Dam on the local people. With 

highly valued ecosystems and people who closely rely on the land for their 

livelihoods, it is important to take all possible consequences of the project into 

account.  

Why women? 

This research focuses on gender issues and the implications of the Hatgyi Dam 

project for women in the area.1Hydropower plants and resettlement programs in 

                                                            
1Gender is not determined biologically as a result of  sexual characteristics of  women and men, 
but is constructed socially. Gender is a central organizing principle of  all societies, and often 
governs the processes of  production and reproduction, consumption and distribution (FAO 
1997). 
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Myanmar often have specific implications for women. For example, although 

women are allowed to own land by customary laws, they often do not own these 

lands and resources legally. That is, they do not hold the official titles as set out in 

proper legal documents. The lack of formal titles leads to many cases of women 

being evicted without even being eligible for any forms of compensation 

payment. It is also true that in Myanmar, it is women who bear the burden of 

responsibility for the livelihood of household and for the family, so when 

livelihoods are disrupted by development projects, the burden is hardest for 

them. 

Burmese people, including men and women, generally fail to recognize the 

important social issue of gender inequality and its consequences on all aspects of 

life. Because of inequality, women endure the consequences of hydropower dams 

in ways different from men. It is relevant and important to focus specifically on 

the fate of women, so I have included the information I could get from women 

living in the area.  

Background context: History of the Hatgyi Dam 

The Salween River is one of the four major rivers in Myanmar and the Hatgyi 

Dam is one of five proposed dams for this river basin. Although it is not 

constructed yet, the Hatgyi Dam is expected to be completed first among the five 

planned dams. 

The Myanmar Ministry of Electric Power, the Electricity Generating Authority of 

Thailand (EGAT), and China’s Sinohydro Corporation2signed an agreement in 

2006 for the joint implementation of the Hatgyi project, which is expected to 

cost over US$1 billion. 

The project began its life in 1998 with a "Preliminary Feasibility Study of Hatgyi 

Hydropower Project in the Union of Myanmar," which was carried out with the 

involvement of Myanmar Electric Power Enterprise (MEPE), the Japanese 

                                                            
2Sinohydro is a Chinese state-owned hydropower engineering and construction company 
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Marubeni Corporation, the Italian-Thai Development Plc. Co., Ltd., and 

NEWJEC Inc., a consulting group and subsidiary of Japan’s Kansai Electric 

Power Company. In September 2006, EGAT commissioned Chulalongkorn 

University and specifically “Chula Unisearch3,”to conduct an Environmental 

Impact Assessment (EIA) for the Hatgyi Dam. However, the EIA was never 

fully all inclusive due to armed conflicts in the region. What they have as an EIA 

report is not the complete one because they cannot go the sensitive areas.) 

A forum that was organized to “Stop All Mekong and Salween dams: Stop All 

Development Injustice and Human Rights Abuses on International Rivers” was 

held as part of the ASEAN People’s Forum in Hanoi, Vietnam on 18 February 

2009. On 24 April 2010, EGAT International, a subsidiary of EGAT, signed a 

Memorandum of Understanding (MOU) with Myanmar's Department of 

Hydropower Planning, Sinohydro Corporation, and International Group of 

Entrepreneurs Co.,Ltd. in Naypyidaw, Myanmar. The extent of public 

consultation to date is just that EGAT and Chula Unisearch held a meeting in 

Mae HongSon Province, Thailand to consider a framework that would include 

more public participation as stated in an additional study of the environmental 

impacts of the Hatgyi project. The first EIA report was completed without going 

to the local area which will be affected by the dam but in the arm conflict area. So 

it was finished but not a properly completed one. 

 

 

 

 

 

 

                                                            
3 Chula Unisearchis…  
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         Figure 1. Map of the proposed dams on the Salween River 

 

(Source:https://www.internationalrivers.org/resources/the-salween-river-basin-

fact-sheet-7481) 

 

Methodology  

Socioeconomic analysis can be completed with a variety of tools. In this case, the 

socioeconomic impact analysis is proactive; the research has aimed to examine 

the anticipated impact if the Hatgyi Dam project. 

Research Tools  

For this research, I used qualitative techniques, including interviews with 

individuals and small group discussions as my research tools. I prepared a set of 

questions in advance, but I did not give them to people to read. Instead, I read 

the questions every time I interviewed individuals or had group discussions. I 

recorded their responses. In addition to primary data, I also collected secondary 

data through online research, especially regarding topics where there was limited 

access to primary information. 
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Research was conducted in four villages that are downstream from the Hatgyi 

Dam construction site from the end of May to the beginning weeks of June, 

2016. These four villages, Tandaroo, Kauku, Mine Ku and MiKayin, are in two 

townships in Kayin State, namely: HlineBwe Township and Hpa-an Township. 

The number of households in Tandaroo village is 256; in Kauku village, 207; in 

Mine Ku village, 135; and in MiKayin, 476 (Interviews with village heads). The 

total number of research participants is 82.Eighty per cent of the participants are 

currently living in these downstream areas. The remaining 20 percent are 

individuals who work for NGOs such as KESAN and Karen Human Rights 

Group (KHRG) and are currently living in Yangon or other parts of the country.  

To conduct the research, I went to the four villages in HlineBwe Township and 

Hpa-an Townships, together with one of my research fellow, Saw John Bright 

who works with the local NGO called KESAN. KESAN is helping these 

communities become more aware about the planned dams along the Salween. 

When I arrived in a village, I first met with the village head, and got basic data 

about the local population. I met with villagers, including both women and men, 

living in these downstream areas and conducted in-depth interviews with them. 

My goal was to understand how local people think or believe the Hatgyi Dam will 

affect their lives and livelihoods. I asked about their deepest concerns for those 

who had lost their land and livelihoods due to the dam, and I asked them about 

the current efforts of local and international NGOs or other authorities to try to 

help these communities. 

Ethical Issues  

This research on the socio-economic impact of the Hatgyi Dam concerns a 

highly controversial piece of infrastructure in the country. The dam site is 

controlled by various ethnic armed groups as well as by the government army. 

Most people in the area do not want to be involved with armed groups’ affairs, so 

I had to be careful to ask permission from participants before I asked them the 

questions. Before I began, I gave an introductory speech to explain the purpose 

of my research and their rights as voluntary participants. 
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Limitations  

As an entry-level researcher from Yangon conducting a study in rural areas of 

Kayin State, in Eastern Myanmar, I had both cultural and political limitations. 

Cultural limitations included occasional language barriers, and from time to time, 

there were trust issues, as I am a Burmese researcher. Another limitation to the 

research was the political controversy behind the Hatgyi Dam, which added 

political risk to the villagers’ participation. 

I was researching as an outsider to the community with limited funding, a limited 

timeframe, and with limited transportation. Therefore, I utilized the convenience 

sampling method. I also could not go to the dam site due to the land mines on 

the way and many different military groups are obstructing the way. By using 

convenience sampling method, the number of participants selected in the study 

does not guarantee that it fully represents the whole population of the villages.  

Other limitations of the study pertain to the availability of data. The key 

informants of the research such as village heads did not even know the exact 

populations of their villages, and I could not get the EIA document because it 

has not been made public by Thailand, as I noted above. 

Results & Discussion  

Not everyone in these downstream villages have heard about hydropower dams, 

but the consequences of the dam will affect everyone. In order to find out how, I 

first asked questions about people’s general awareness of Hatgyi Dam and their 

perceptions of the dam’s possible consequences. I then asked a series of 

questions about the anticipated changes in local livelihoods, social conditions and 

income if the construction of dam is completed. I focused on the different 

consequences for men and women. 
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Figure 2. Map of Hpa-an District4 

 

 

 

 

 

 

 

(Source: screen shot of Google Maps) 

 

General information about the four villages 

As I mentioned previously, the number of households in Tandaroo village is 256; 

in Kauku village, 207; in Mine Ku village, 135; and in MiKayin, 476. Although 

village heads were not certain of the exact populations in their villages, they 

estimated more than 1500 people, more than 1000 people, nearly 2000 people 

and more than 3000 people, respectively.  

These villages are similar in terms of their livelihoods: paddy farming, vegetable 

planting, and fishing. The majority of villagers rely on paddy farming. In addition 

to rice cultivation, villagers are engaged in growing vegetables, maintaining fruit 

orchards, shifting cultivation and fishing in the Salween River. Rice is not just for 

family consumption. Villagers have to sell rice in the market to buy other things 

they need in their lives. 

                                                            
4 In the map, HlaingBwe seems to be just the town. HlaingBwe Township is much bigger than 
the town. Hatgyi dam site is in the township. 
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In MiKayin village, we learned that most of the villagers including men and 

women either own land or have the right to work on paddy farms.5In Tandaroo 

village, we learned that paddy fields were yielding around 60 baskets of rice per 

acre.6 Told by the village head in Kauku village 

“Our farm crop yields are not competitive with other villages who use fertilizers. We do 

not use fertilizers in our paddy farms and we only do a single crop per year” 

(interview with U Saw Nyan Win, age 43). 

People in Kauku and Tandaroo villages only do a single crop of paddy during the 

rainy season, whereas the other two villages in the study do multi-cropping. In 

Kauku and Tandaroo, during the rest of the year, some people fish and grow 

vegetables for extra income. 

I turn now to a discussion of villagers’ knowledge, attitudes, and perceptions of 

the Hatgyi dam project. 

Knowledge of the Hatgyi Dam 

When asked, 91 percent of the respondents said they had heard of the Hatgyi 

dam. The dam project is well known in these downstream communities. I 

speculate that awareness is high due to the project’s controversial status and 

because of media attention related to Hat Gyi Dam. It is also probably due to the 

awareness campaigns run by local NGOs like KESAN and KHRG. While 

respondents were largely aware of the dam, some said they did not know the 

name “Hatgyi” and some did not know the location of the site. They only knew 

that dams were planned for the Salween River and these projects might pose 

dangers for them. Only a few people did not know about hydropower dams at 

all. 

                                                            
5 According to the 2008 constitution, the Myanmar government owns all farming land and water 
resources. Farmers only can have the “Form 7,” which means the right to work and pay taxes on 
specific lands. 
6“Basket” is the common unit of measurement for rice in Myanmar, and 100 baskets of rice is 

roughly equal to 2.05 tons. 
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Attitudes 

When asked if they had a generally positive or generally negative attitude toward 

the Hatgyi dam project, 24 per cent of the 94 per cent who responded to the 

question answered that they were “uncertain” while 76 per cent answered 

“negative”. Meanwhile, six per cent said they preferred not to answer this 

question. From these results, it seems that most of the respondents have negative 

attitudes toward the dam. Still, a fourth of the respondents were unsure or did 

not want to comment. The fact that one fourth of people preferred not to answer 

the question suggests the controversial nature of the dam and the fact that local 

people are hesitant to speak out about it.  

“There are lots of armed groups in the region now. In the past there were only KNU 

(Karen National Union) and DKBA (Democratic Karen Buddhist Army)forces in 

the region, but now there are many militias and Border Guard Forces and sometimes 

there is fighting between the various armed groups” Said, one villager in our small 

group discussion. (Interview with a farmer from Mine Ku village, insert 

date of group discussion). 

Some respondents said that talking about the dam would disrupt their current 

peaceful situation, so they wanted to avoid talking about it. The previously non-

state armed groups have become “Border Guard Forces” (BGF) which are 

directly controlled by the Myanmar military, and Myanmar authorities favor (and 

signed the agreement for) the Hatgyi Dam project. For these reasons, people are 

hesitant to express negative opinions. 
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Figure 3. The pastureland for MiKayin village 

 

 

 

 

 

 

 

 

(Photo credit: Kyaw Thu Han) 

 

Current Livelihoods 

I asked villagers about their current livelihoods to learn how much they rely on 

the Salween River. Responses indicated that 72 per cent of respondents are 

engaged in paddy farming, eight per cent in rubber farming, and 20per cent in 

fishing. They all said that their livelihoods rely on the Salween River, its 

tributaries and its ponds. For example, farmers do not use the fertilizers like in 

other areas of the country, but rely on sediments in the river water. So it is 

important for them to maintain undisrupted access to the water from the 

Salween.  

“By relying on the Salween river, villagers can send their children to school, they we can 

donate occasionally. Villagers can meet their family needs: their whole lives depend on 

the river” Said, a farmer. (Interview with a farmer in MiKayin village, insert 

date of interview).  
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“When the fishermen go fishing in the lake, their wives go together and help them. 

After they catch, the wives sell the fishes in the market” Said, a woman. (Interview 

with a single woman in MiKayin village).  

 

Food Security 

When asked about the availability of food in the area, most of the respondents 

said that they have enough food now. They can get rice, oil and vegetables by 

growing them themselves and they get meat by raising pigs, ducks, chicken or 

goats. They can also fish. As they are self-sufficient for food, they use the extra 

income they earn to buy other things they need. 

“We only need to buy salt from the market. That’s the only product we cannot make 

because we are far from sea. Everything else we can grow ourselves. Rice, oil, meat or 

vegetables are available to us and no need to buy them” Said, the village head in 

Mine Ku. (Interview with U Kyaw in Mine Ku village).  

 

Land Ownership 

When asked about land ownership, most of the respondents answered that they 

own a few acres of land: from three or four acres to eight or nine acres. Women, 

including married women, can own land separately from men. However, 

“ownership” means that they have the “form-7”, which is actually the right to 

work on the specified land; it also refers to the green book, which is the tax 

receipt book, which is evidence that the farmer gives tax to the government. This 

is the situation whether one is a man or a woman, and land ownership in this 

region is not very different, comparing men and women.  

“Most of our villagers have at least 3 or 4 acres of land, and some rich families have 

more than 15 acres. My wife owns some acres of land in her name too.” Said, the 
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village headman at Kauku village. (Interview with U Saw Nyan Win, age 

43, village head of Kauku village). 

 

Availability of Electricity 

When asked, 60 per cent of respondents said they have electricity and 40 per cent 

said they do not. Among who have electricity, most of them (72 per cent) get it 

by themselves, using their own solar panel and battery.  

When asked whether the Hatgyi dam would provide electricity for their village, 

20 per cent of the respondents were unsure of the purpose of the dam. This is 

likely due to the fact that the media attention to the dam project during 

construction has been confusing. There is an overall lack of transparency for the 

project. Villagers also pointed out that the villages near the famous Lawpita 

hydropower dam in Kayah State in Myanmar did not get the electricity. Currently 

the number of villagers who have access too is very low. All the villagers want 

electricity; however, most of the local people are against the proposed 

hydropower dam. One of the local men explained his feelings as follows:  

“We cannot accept that by going against the hydropower dam [Hatgyi Dam], we 

cannot get electricity. Indeed it is the duty of the government to provide the basic needs 

such as electricity.” (Interview with a man from MiKayin village). 

 

Opinions of the present situation 

When asked if they were generally content with their current situation in the 

village, most respondents said, “Yes, they were content”. However, villagers 

believe that the construction of the dam has been halted due to a new 

government policy. They are not aware of the real situation, which is that dam 

construction is still in the pending stage.  
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In the past decade, the villages downstream from Hatgyi Dam have undergone a 

period of change and development. On 12 January 2012, the Myanmar 

government signed a ceasefire deal with the Karen National Union (KNU): it was 

the first written ceasefire agreement in 63 years. After the agreement was signed, 

the villages in these downstream areas had peace for the first time in many 

decades. 

After the 2010 election, a new semi-military and semi-democratic government 

was formed in 2011. The country has developed a slightly more democratic 

system of governance, opened up the economy to foreign investments, made 

some improvements in press freedom, and made progress with peace agreements 

between ethnic groups including the KNU and other Karen ethnic armed groups. 

So the people in the Southeastern part of the country feel content with the 

situation. Their only concern is the proposed large-scale infrastructure projects 

such as the Hatgyi Dam on Salween River. One of the local women explained 

their situation in the following manner:  

“Now the living situation is like heaven compared to the situation in the past when 

civil war was happening in our region. We believe that the new government will not 

destroy the current situation by building the (Hatgyi) dam.” (Interview with an old 

woman from Mine Ku village). 

 

Anticipated impacts of the project 

When asked about the consequences of the Hatgyi Dam on their lives, most of 

the respondents said that they expected there would be many consequences for 

them economically and socially. Sixty-two per cent said the dam would affect 

their ability to earn money due to the decrease in agriculture production, because 

they would no longer have access to the sediments in the Salween River. The 

river water is very valuable for the farming and agriculture production. As one 

villager in Kauku put it:  
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“The sediments of Salween River are so fertile and our farmers have to rely on the 

quality of the water for our paddy farms” (interview with U Kyaw, Kauku 

Village). 

When the dam is in operation, they believe that the sediments in the water will be 

fewer than before and will have big impact on the crop yields of the farms. 

Another anticipated impact they mentioned is that the availability of drinking 

water will be reduced. As one woman put it: 

“We will have a lot of suffering and a lot of consequences. We rely on the river for our 

food and drinking water. So the biggest impact will be loss of available water in 

summer, which will impact agriculture and fishing.” (Interview with a middle-

aged woman from HlineBwe Township). 

Most of the respondents said that, if the dam construction is completed, they will 

not be able to survive with farming or fishing or other local subsistence activities 

which rely on the river. They will have to adapt the situation of reduced income. 

It is likely that most of the able people, including men and women, will go to 

towns or to foreign countries (like Thailand) to find work. They will lose their 

former livelihoods and will have to survive by other means. People in these 

downstream areas have not heard about any planned employment programs for 

after the dam is built. A woman in MiKayin said:  

“There will be only children and elder people in the villages. The rest of the population 

will have to go to other places for income and livelihood. The family will disintegrate 

and children’s education and the health situation will be compromised.” (Interview 

with a woman from MiKayin Village). 

When asked about their “biggest concerns” related to the project, a majority of 

the population expressed the concern that water will not flow enough and their 

agriculture production will be damaged. In addition, 39 per cent of the 

respondents responded that they would not be able to fish anymore. About 20 

per cent said that their underground water source would be depleted or reduced 
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due to the dam. They pointed out that in 2016, there was an unusually severe hot 

season and the water level in their wells was very low, and some wells dried up. 

People in villages downstream from Hatgyi Dam also worry about their 

vulnerability to a wide range of slow and rapid onset natural hazards, including 

floods in the rainy season and droughts in the summer. They worry that an 

earthquake may destroy the dam, because the site is on an earthquake fault line. 

They do not like being the most “at-risk” region in the country due to the dam 

which is upstream.  

Villagers also expressed their concern that due to a conflict of interests 

surrounding the project, the dam may initiate new (armed) conflict in the region. 

 

Confidence in authorities 

When asked about their confidence in government authorities’ handling of the 

Hatgyi Dam after it is built, 70 per cent of the respondent said they worried that 

there would be a malfunction or the dam might collapse due to some kind of 

natural disaster such as an earthquake. The result would be catastrophic flooding 

in the downstream areas. When asked, 30 per cent of the respondents said they 

believed the dam site was located on the earthquake fault line.  

In this area, there is general mistrust of government after years of civil war and 

oppression. Whatever the reason for such a high level of concern, it is obvious 

that communities in this region are concerned about consequences if the dam is 

built upstream. A man in Kyondoe Township said:  

“In the past, the military government used the “Four Cuts Policy” to control our 

Kayin people. Now they will use the (Hatgyi) dam to control us.” (Interview with a 

man from Kyondoe Township). 
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Authorities’ responsiveness to local people 

When they were asked whether government officials had engaged with the 

community to learn about their concerns, all of the respondents said there had 

not been any kind of engagement from the government regarding this matter. 

The authorities did not even directly inform the public about the dam. They only 

called a private meeting with local village administrators and informed them. 

Neither the local authorities nor higher-level government officers engaged with 

local people about the possible consequences of the dam.  

Most of the respondents (72 per cent) said they were only aware of the planned 

dam because of the local NGO called KESAN that has been actively 

campaigning against the dam construction. However, KESAN does not have the 

project impact assessment document. No other NGOs are involved. A farmer in 

MiKayin village said:  

“The idea of the village heads is like that. [That is how village heads think.]The 

higher authorities decide about the dam issue, and whatever they decide, there is nothing 

villagers can do to stop it. So they ignore it completely. Also, there is no NGO 

currently working on the dam issue in this region, except for KESAN.” (Interview 

with a farmer from MiKayin village). 

 

What villagers desire from the authorities and NGOs 

When they were asked about what they wanted from authorities and NGOs, the 

majority of people we interviewed in downstream villages pointed to the need for 

more support from local and national governments and from NGOs. Current 

household and community actions (i.e. involving in the current campaigns against 

the Hatgyi Dam organized by the local NGOs) can be amplified by highlighting 

how and where people can get support, connecting them with local government 

institutions and with NGOs operating in their area. The villagers said they 

wanted to hear more about the dam and they wanted someone to clear the 
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confusions surrounding the dam. Due to the lack of clear communication and 

information, numerous rumours are spreading and villagers do not know what to 

believe. They also said they wanted to talk about their concerns and have the 

higher authorities in the state or central government listen. They wanted 

consultation workshops and public hearings about the Hatgyi Dam, initiated by 

either government authorities or NGOs. Although they were generally aware of 

the dam building process, they did not feel confident that they knew the details 

of the project. As I noted previously, awareness of the dam project was very high: 

91 per cent of respondents said they had heard of it. However, awareness is not 

the same as real understanding of it. Only 35 per cent of the people we 

interviewed felt confident that they knew what the consequences of the dam 

would be for them. A woman said: 

“We don’t know who to contact or how to raise our concerns about the dam. 

Nobody—including government or NGOs—comes to us.” (Interview with a 

woman from Kauku village). 

 

Additional perspectives on possible livelihood changes 

There are reasons to believe that the local economy will be greatly affected by the 

Hatgyi Dam. The international NGO International Rivers has pointed out the 

environmental consequences of dams.  

“A dam also holds back sediments that would naturally replenish downstream 

ecosystems. When a river is deprived of its sediment load, it seeks to recapture it by 

eroding the downstream riverbed and banks (which can undermine bridges and other 

riverbank structures, as well as riverside woodlands).” (International Rivers, n.d.). 

Local livelihoods that rely directly on the Salween River will be impacted by the 

changes in hydrology and water quality if the dam is completed. If local people 

adapt to the situation by changing livelihoods, such as going to towns or to 

Thailand to seek work, the social impact will be very high on the local 
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communities. If the men go abroad for jobs, then the responsibility for caring for 

the remaining elders and children will rest on the women. In Myanmar, usually it 

is women who bear the responsibilities and burdens of taking care of the family 

and in many ways safeguard the livelihood of the household. If this happens, the 

damages caused by the hydropower project will likely be felt more intensely by 

women. 

 

Conclusion  

Communities are often centered around rivers and other bodies of water because 

they rely on the water as a resource. A dam that interrupts a river will create 

unpredictable economic and social impacts to the villages. The communities 

downstream from Hatgyi Dam rely on the Salween River for their livelihoods. 

The current situation for villagers in this area is very satisfactory, but villagers 

worry greatly about the possible socio-economic consequences of the dam. Their 

livelihoods including farming and fishing will be affected by the proposed dam 

construction. Responses to the questions I asked showed the villagers’ negative 

perceptions of the Hatgyi Dam and their concerns about many vital issues such 

as livelihoods, water source, and social cohesion. 

Another issue is that villagers do not have any place or platform to voice their 

concerns: there are no proper channels to communicate with the respective 

authorities. My research showed that the majority of people in the villages 

downstream from Hatgyi Dam need more support from institutions such as local 

and national governments and also from civil society organizations. Perhaps the 

most important outcome of this research perhaps will be the potential to 

mobilize both local communities and civil societies to consider further detail 

socio economic consequences on the downstream communities and to develop 

proper communication channels so that the local people can raise their concerns.  

Historically, the social and economic impact of dams have been overlooked and 

underestimated in Myanmar. The government usually hushes the voices of 
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people by various means, not only regarding the Hatgyi Dam case, but regarding 

other issues as well. The Hatgyi Dam is a large infrastructure project that will 

place externalized social, environmental, and economic costs on the downstream 

communities. 

Moreover, close attention needs to be paid to the relationship between gender 

inequality and the consequences of dam projects. As I have mentioned, in 

Myanmar, women bear the responsibilities and burdens of taking care of the 

family and, in many ways, safeguard the livelihood of the household. Although 

their daily activities are linked to the natural environment, they do not have 

decision-making power concerning projects that will affect their area. Moreover, 

currently, Myanmar laws afford little protection for women whose human rights 

may be impacted by hydropower projects. Indeed, the ability to improve the 

situation for local women who will be impacted by hydropower projects (or 

others) will likely require addressing gender inequality in Myanmar. Many issues 

still need to be examined and more evidence collected in order to convince local 

and international organizations to place more importance on reducing gender 

inequality. 

 

Recommendations  

Villagers in the downstream areas need access to clear information as a first step 

toward becoming meaningfully involved in decision-making about the Hatgyi 

Dam project. Currently, local people in these communities are barred from 

accessing information such as the Environmental Impact Assessment report. 

Media outlets have real potential to support people who are trying to understand 

the impact that hydropower projects will have on their lives. They can help 

people build awareness, motivation, self-belief, knowledge and skills to enable 

them to take action. They can support communities to discuss common issues, 

work together, influence public policies and hold leaders to account. This, in 

turn, can contribute to stronger long-term systems to support the public. 
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Therefore, I recommend that further research should be conducted on how to 

communicate effectively with downstream communities about the potential 

consequences of the dam.  

According to villagers’ responses to interview questions, it seems that the 

commissioned researchers from Chula Unisearch who produced the EIA report 

on the Hatgyi Dam was not able to include the situation of the downstream 

communities in the survey despite the clarity that the  hydropower dam will also 

affect them. It is therefore recommended that there should be another all-

inclusive EIA report for the Hatgyi Dam. 

To be able to get a clearer view of the impact of the hydropower dam project on 

the communities, a social impact assessment (SIA) should also be conducted 

parallel to the EIA. The SIA can be a useful platform for the local people and 

civil society organizations to raise their concerns on the social, economic and 

environmental costs of the Hatgyi Dam. This same mechanism can be a valuable 

arena for giving feedback on the weaknesses of the impact assessment processes 

that were undertaken before. Although CSOs have had some activities against the 

planned dams on Salween River, their communication with local people is still 

weak. CSOs should strengthen their communication with the village people so 

that the consequences of the large-scale infrastructure projects such as the Hatgyi 

Dam are better articulated and understood.  
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Abstract  

Forests and river resources in the Shan State of Myanmar provide the base for 

livelihood security among rural populations, providing food, shelter, and 

medicine to regions where markets, clinics, and schools are scarce. The traditional 

and resilient form of agriculture known as shifting cultivation utilizes the 

landscape as a mosaic of forest and upland fields. Moreover, the Salween River -

known as the Thanlwin in Myanmar - provides fish, riverbank vegetables, river 

gold to sell for currency, water for drinking and household needs, and power for 

micro-hydro generators. The Thanlwin River is the longest free flowing river in 

Southeast Asia, but a cascade of six proposed dams threatens to change that. In 

the Shan state, early stages of construction for the Mong ton dam have already 

prohibited local communities from accessing the forest and river resources they 

rely on and it threatens to evict over 50,000 individuals with little consultation or 

compensation. 

Current national policies such as the 2012 environmental conservation law favor 

business interests of the needs of local communities and laws such as the 2012 

farmlands law and the 2012 vacant, fallow, and virgin lands management law 

allow for the removal of over 50,000 people, the loss of local medicinal and 

foraging knowledge of watershed resources, through the dam’s reservoir and 

logging, the destruction of over 600 km2 of watershed and its subsequent loss of 

biodiversity. The construction of the dam has already allowed the logging of 

nearby teak-dense forests and the presence of Burmese Tatmadaw and Lahu 

Militia in territory that previously was held by the Shan State Army. Through the 

lens of two communities along the Thanlwin river, this article discusses the 

salience of forest and river resources and the fragmented governance that 

influences access against the backdrop of the current and future effects Mong ton 

Hydropower Development Project. This research concludes that the 
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discrepancies that occur between local governance and a centralized Myanmar 

government and the politics that surround resource use and access will increase 

local communities’ vulnerability. 

 

Introduction  

Natural resources contribute globally to biodiversity and carbon storage and 

provide food, shelter, and substance for communities around the world. 

Moreover, the extraction of natural resources funds economies, supports 

insurgent groups, and expands State territory. The twentieth century has seen the 

construction of over 50,000 large dams (Sneddon, 2015, p. 1) and according to a 

2000 report by the World Commission for Dams, these dams have displaced an 

estimated 40-80 million people worldwide (Chatty and Colchester, 2002, p. 2). 

Some of the world’s greatest expanses of natural forest exist in the Greater 

Mekong Sub-region (Myanmar, Laos, Thailand, Cambodia, Vietnam, and South 

China), yet a WWF report suggests this sub-region is one of 11 deforestation 

fronts that will contribute to over 80% of the world’s forest loss (127-170 million 

hectare) by 2030, with agri-business, logging, hydro-electric development projects 

and unregulated infrastructure development as the primary cause of deforestation 

(WWF, 2015; EIA, 2015).Forests in the Mekong sub-region are sources of 

ecological and material wealth, used both as refuge and resource (EIA, 2015; 

Jones, 2014; Wood, 2011; Hengsuwan, 2013, Dahal, et. al., 2011; Sturgeon, 2004; 

MacLean, 2010). Specifically, inMyanmar,the last decade has seen a 12% 

deforestation of intact forests, with large globally significant tracts of forest still 

intact in the Shan state (EIA, 2015). These high rates of deforestation, in addition 

to the effects on climate change and biodiversity, directly impact the ability of 

local subsistence farmers to support themselves (Roberts, 2016). For the two 

communities discussed below, the greatest threat to forest access is a hydro-

electric development project that has already allowed for the clearing of forested 

areas that will be flooded by the dam’s reservoir.  

The Thanlwin River is the longest free flowing river in Southeast Asia, but a 

cascade of five proposed dams threatens to change that. In the Shan state, early 
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stages of construction for the Mong ton dam have already prohibited local 

communities from accessing the forest and river resources they rely on and it 

threatens to evict over 50,000 individuals with little consultation or 

compensation. The decision that surround who has a right to a resource – State, 

business, or local communities -   are political. They represent grabs for increased 

territorialization, displays of power and ‘national development’, and a source of 

revenue, often in ignorance of orto the expense of communities whose 

livelihoods depend on those resources (Bryant, 1997; Corson, 2011; Hengsuwan, 

2013; Koubi, et. al., 2014; McCreary & Lamb, 2014; Peluso & Vandergeest, 2011; 

Wood, 2011). 

Conflict over resource use and management threatens the nascent 

democratization of Myanmar and its peace treaty with over a dozen ethnic armed 

forces.  Hydropower development projects often lead to conflicts between local 

communities, civil society, and the military and play a significant role in the 

displacement of people in Myanmar (Kattelus, Rahaman, &Varis, 2014, p. 94). 

The Shan state has experienced decades of armed conflict and remains 

fragmented and internally contested. The 1989 ceasefire agreements signed after 

China was no longer willing to financially support many of the pro-communist 

ethnic minority armed forces created a scenario referred to as ceasefire capitalism 

(Woods, 2011), where armed group leaders worked in concert with, often 

Chinese, investors to exploit the natural resources that the Shan state is replete 

with. Planning for the Mong ton dam began prior to the democratization process 

in Myanmar, and as of October 2016, although accounts vary on the size and 

scope of the plans, Aung San Su Kyi’s government has made no indication of 

halting the dam project (Deetes, 2016). Formally known as the Tasang dam, the 

Mong ton dam along the Thanlwin in the Shan state is set to be the largest dam 

in Southeast Asia, with a crest height of 231 m, generating 7,000 megawatts of 

electricity, and a 641 km2 reservoir that will extend 380-870 kilometers upstream, 
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impacting an estimated 12,000 to over 120,000 people1 (SRBFS, 2012; SWC, 

2016; Maung, 2016). 

A reliance on forest and river natural resources and a lack of protection or 

enforceable land laws leave subsistence farmers in rural Shan State vulnerable to 

threats posed by natural resource extraction by corporations, the State, and 

insurgent groups.  This article examines natural resource governance and use 

along the Thanlwin River 2in the Shan state of Myanmarby state and non-state 

actors. With the already begun construction of the Mong ton dam3, it is 

important to understand the natural resources and communities impacted by the 

project.  

Through the lens of two communities along the ThanlwinRiver, this article 

discusses the salience of forest and river resources and the fragmented 

governance that influences access against the backdrop of current and future 

effects of the Mong ton hydropower development project. As a component of 

Myanmar’s path to peace and democratization, ceasefire negotiations and new 

land and conservation laws are being negotiated. Considering this, the 

discrepancies that occur between local governance and a centralized Myanmar 

government and the politics that surround resource use and access. This research 

is drawn from four key informant interviews with village leaders and research 

team members, two group interviews with community members, and 24 survey 

interviews from community members based on a purposive sampling method 

based on gender and age.  

 

                                                            
1 Discrepancy between reservoir and impact lies in the difference between pro-dam and anti-dam 
information notices.  
2 A river by many names, known as the Nu, Thanlwin, Nam Khone, and Thalwin, respectively in 
China, Thailand, the Shan state, and Myanmar. Because the portion of the river studied in this 
article is in Myanmar, this paper will refer to it as the Thanlwin River. 
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Study Sites 

The Shan state rests in the Shan hills bordering contemporary China, Laos, and 

Thailand. The ethnic majority, Shan, speak a language more closely akin to Thai 

and Northern Thai than Burmese. The state is also home to many other ethnic 

minority groups, including Pao, Palaung, Lahu, Kokang, and Wa, many of whom 

represent the uplands peoples of Jean Michaud’s Southeast Asia massif (2006). 

Spreading across Myanmar, Thailand, Laos, China, Cambodia, and Vietnam these 

‘minority’ populations represent approximately 80 million people (pp. 2-5), 

collectively more numerous than the populations of Thailand, Laos, or 

Cambodia. However, representing numerous transnational ethnicities, these 

highland peoples typically reside above 500m in the periphery and their nation 

states often categorized them as backward and uncivilized (Scott, 2009; 

Vandergeest, 2003; Vienne, 1989). Moreover, historically they have posed a threat 

to settled agrarian states because their subsistence livelihoods, mobile 

communities, and diversity are hard to govern and difficult to tax (Bryant, 1997; 

Roberts, 2016; Scott, 2009). 

Remotely located, the two Shan villages in this study share the history of 

marginalized minority groups in the uplands of Southeast Asia.  Racialized as 

‘backward’ by the ethnic majority Burman, traditional livelihood practices, such 

as taungya, get painted as destructive. Taungya is the Burmese word for shifting 

cultivation or swidden agriculture, taung for hill and for cultivation. Taungya 

includes partial forest clearance, multiple cropping, shallow cultivation, and field 

rotation to produce food and sometimes cash crops (Bryant, 1994, p. 226). It is a 

system, through use of a prolonged fallow phase – one that is longer than the 

cultivation phase – that allows woody vegetation to return to a site that had been 

cleared for annual crops (Brookfield, 2015, p. 26). For swidden agriculturists, like 

both communities in this study, the ‘forest’ is a component of an integrated 

landscape that provides long-term and short-term benefits and products. The 

land is a shifting mosaic of forest, agro forest, and agriculture supporting their 

livelihoods and often increasing biodiversity of the area.   
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Situated along the Thanlwin River, both village 1 and village 2 face the threat of 

relocation upon completion of the Mong ton dam and its reservoir. Positioned 

roughly 200 km north of upstream from the dam site, Village 1 is still within the 

flood zone of the reservoir (Salween Watch, 2013), which villagers only learned 

of in December of 2015 (Wa, 23 February 23 2016). According to the village 

headman, seven or eight households established Village over 160 years ago and 

the village currently has 27 households and 116 people, with de facto ownership 

of a large forested area. Women and men from village 1 have access to a rich 

forest and make use of traditional knowledge to recognize plants and animals 

used for foods, medicines, and building materials. The community does not have 

any schools, clinics, Buddhist temples, or markets. If people want access to health 

clinics, temples, or markets they can either walk for about two to four hours on a 

path, which connects them to a neighboring village that has motorbike taxis or 

they can pay for use of one of the few motorboats in the village that will 

transport them on the Thanlwin River. Both, however, are quite expensive and 

during interviews, every villager mentioned transportation as a major concern.  

Village2, however, is located near the construction site of the Mong ton dam in 

the eastern Shan state near the Thanlwin River. It’s a village of 61 households 

and about 200 people. Bigger than village 1, they have had a Buddhist Temple 

and a school since 2007, however, no health clinic. Shan traditional medicine that 

uses forest and river products is quite important to the village and there are three 

or four people in the village who can use traditional medicine to take care of the 

sick. If villagers are too ill, they travel to a neighboring health centers. The school 

is taught in Burmese and goes up to grade 4, although of the 12 villagers 

interviewed, one had finished high school education at grade 10 and two had had 

grade 6 educations. In taungya villagers grow rice, however, due to loss from 

pests like mice, many villagers buy rice in Mon Pon or Mong Ton townships. 

Many community members also have family members who work in Thailand and 

send money back to their parents (Group interview, 3 February 2016). 
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Methods 

Theoretical  

This article uses political ecology to investigate the exchanges between natural 

resources and society. Rather than merely examining geopolitics or economics, 

political ecology allows for an analysis that integrates land management and 

natural resource use and connects it to its local, national, and international 

contexts. It looks at positions of power and control over use and access of 

resources within groups and classes of society and focuses on the power 

structures that shape those nature-society relationships (Blaikkie and Brookfield, 

1987; Bryant and Bailey, 1997; Peluso and Watts, 2001; Robbins, 2004; 

Zimmerer, 1996). Political ecology finds its origins in political economy and 

cultural ecology, focusing on the fluid dialectic between society (class, ethnicity, 

race, etc.) and natural resources (Blaikie and Brookfield, 1987, p. 17). This 

research considers national laws and political trends; however, it also investigates 

local use of natural resources that do not have an economic value. It understands 

the relationship between groups of people vying for control over natural 

resources as one of power. Feminist political ecology then explores these 

relationships further by recognizing the different gendered relationships and 

power dynamics that exist at the community and household levels.  

In approaching this research from a feminist political ecology standpoint, the 

intent is to simultaneously recognize the role and function of the researcher’s 

positionality in relationships of power and change, while also allowing for similar 

power relationships and intersections in society’s many groupings of household, 

gender, class, race, ethnicity, sexual orientation, religion, and political party). A 

feminist political ecology framework influenced not just what questions were 

asked in this research, but the entire approach.  

Linda Tuhiwai Smith calls ‘research’ “one of the dirtiest words in the indigenous 

world’s vocabulary” (2012, p. 1). As a white female working in a postcolonial 

Southeast Asia country, I recognize my situated identity as an academic scholar 

from a dominant (USA) culture, who also embodies identities of domination and 

subjugation based on gender, sexuality, race, religion, physical traits, and class 
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(Haraway, 1988). Moreover, I recognize that I carry with me imaginary colonial 

histories and perspectives (Said, 2009). While outsider knowledge’s carry certain 

advantages, they also can create a ‘subaltern subject’ (Spivak, 1999). In an effort 

address these challenges and due to the practical difficulties of not personally 

being able to access communities within “brown zones” I utilized feminist 

collaborative methods (Sharp, 2005) to design this research. This allows for the 

position of power to be shifted from the researcher and shared with those in the 

research areas.  While working in collaboration provides challenges to me as a 

researcher, it also provided the opportunity for an interdisciplinary research 

project that centered not just on my interests as a researcher, but also those of 

the individuals I worked with.   

 

Methods 

This project involved collaboration between two researchers from separate Shan 

civil society organizations and myself. Together we crafted the research agenda, 

methods, and sites. As a foreigner, I have restricted access to most of the Shan 

state and there is a distrust within local communities for outsiders, including 

Burmese not from the same village tract. Therefore, Mai and Wa4both selected 

villages to visit that they or their organizations were familiar. In site, we looked 

for locations that (1) include areas where existing forms of governance are being 

remade either through extensive resource extraction/agricultural production or 

through conservation; (2) are areas that are valued for ecological conservation; (3) 

are home to marginalized people groups who rely on timber and non-timber 

forest products for a portion of their life and livelihoods. 

During a three-day workshop held in Myanmar in January 2016 we discussed our 

personal and organizational interests and agendas for the project pooled our 

collective knowledge on the regionand shared our familiarity with different 

research methods. On the second and third days, we then collectively decided 

which research methods we wanted to use, what research questions we were each 

                                                            
4 For confidentiality reasons, actual names of researchers and interviewees are not used.  
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concerned about, and interviewee selection criteria. Research questions centered 

on village histories, access to education and health care, agricultural practices, and 

use of forest and river resources. Selection criteria for the 24 survey interviewees 

were selected through a type of non-probability sampling where we ascertained 

which units should be observed based on our judgment about which ones will be 

the most useful or representative (Babbie, 2007, p. 193). Mai, Wa, and I decided 

to try to interview an equal number of men and women, and as per their 

suggestion we decided to break of the age categories based on family status, i.e. 

single young adults, married with family, and elderly.   

Wa visited Village 15 with five other employees from her organization. They 

visited the village for 2 days in February 2016.Wa conducted a key informant 

interview with the village headman and a group interview was held during the 

evening of thefirst day.During the group interview the community members drew 

a resource use map and did a participatory learning activity (PLA) where they cast 

votes on issues that concerned them the most. Each researcher then interviewed 

two people for a total of 12 survey interviews (see table 1). The six researchers 

also each recorded a daily journal. 

Mai and her research assistant traveled to Village 2 for four days in February 

2016. They conducted a group interview and the same PLA participatory learning 

activity and drew a resource use map. Mai also interviewed the pervious village 

headman,as the current village headman was traveling. Main interviewed 7 people 

and her assistant interviewed 5 for a total of 12(see table 1). All interviews were 

conducted in Shan and interview notes were taken in Shan the first language of 

the researchers as well as the villagers.  

 

 

 

                                                            
5 For confidentiality reasons, the two villages will simply be called village 1 and village 2.  
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Table 1: Number of Survey Interviews by gender and age divisions 

 Village 1 Village 2 

Total village population 116 199 

Total village # households 27 60 

Total # of survey interviews 12 12 

# female  6 9  

# male  6 3  

# of single young adults  4 3  

# of married with children  5 7  

# of elderly  3 2  

 

Wa and Mai then translated the interviews and PLAs from Shan to English. On 

February 23 and 24, 2016 the three of us met again in Taunggyi to discuss 

research findings between the villages. I interviewed both Wa and Mai about their  

While this project was designed as a collaborative project, there are areas where 

that both succeeded and failed. The core three of us succeeded in choosing 

which research methods to use and collectively deciding on question topics. 

However, when it came to writing the questions, my voice dominated and in the 

research process itself, all of us had been trained in ‘western’ scientific research 

methods.  

Also, while the partnership between the Shan civil society organizations and 

myself remained strong, time prevented us from forming strong collaborative 

research methods with the villages themselves. Consistency between the methods 

used in the two villages was also a challenge. Although an equal number of men 

and women were supposed to be interviewed in both villages, the two female 

researchers in Village 2 found it challenging to speak with an equal number of 
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men. Regardless of these shortcomings, the research methods ensured trust 

between the Shan civil society organizations and the villages and that the 

information gathered represented the views and perceptions of the local 

communities interviewed. Additionally, because women conducted over half of 

the interviews, there was greater female gender inclusiveness in the responses.  

Fragmented sovereignties and State policies 

Public policies and laws 

Administratively, the Shan state of Myanmar is fragmented. For example, located 

within Shan State Army, battalion 7 (SSA (7)) territory, the respondents from 

village 1 mentioned no interactions, conflicts, or ties to the national Burmese 

government. The SSA (7) provides what schools, roads, and other infrastructure 

exist in their area, while at the same time extracting taxes and resources to fund 

themselves and their activities. For example, Wa’s organization provides a 

boarding school for Shan students, much of the rice they use to feed the students 

comes from rice taxes extracted by SSA (7). As she described of her 

organizations relationship with village 1 “They already knew about my 

organization and because they know we are from the SSA (7) military too. And 

they just take good care of us” (23 February 2016). Village 2, however, is within 

the administrative control of the Burmese government, although in 2012 the 

village was in Shan State Army south territory. The increased militarization 

around the Mongton dam as placed villagers inside Tatmadaw controlled territory 

(MacLean 2015).  

In regards to de jure land ownership, all land in Myanmar is deemed as State 

property and a demilitarization process of the State government that began in 

2010 has gradually opened the country to more foreign investment. During the 

post-independence era (1949) through to the establishment of the State Law and 

Order Restoration Council (SLORC) in 1988, the de-facto land policy protected 

peasant farmer’s use and access rights to cultivate land, while the State 

maintained de-jure ownership of land (Callahan, 2009, p. 44; Oberndorf, 2012, p. 

2). The land acquisition act of 1894, which is still in effect today, also gives the 

government the right to take over any land, contingent upon some form of 
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compensation to the original owners (Leckie and Simperingham, 2009; BEWG, 

2011, Kattelus, Rahaman, &Varis, 2014, p. 90). 

The Shan state army came into being in 1964 but later split into Shan State Army 

North (SSA-N) and Shan State Army South (SSA – S) (Fisher, 2016). In the late 

1980s, bilateral agreements between Myanmar and China and ceasefire 

agreements between insurgent groups and the government of Myanmar increased 

trade (legal and illegal) of natural resources across borders (EIA, 2015). For 

example, as the headman described in village 1 “A few years ago [3-4 years ago] 

there was a Chinese company digging gold from the river along the village, 

allowed by the military. Recently there is no company nearby the village since the 

gold is gone.” (18 February 2016). One-hundred percent of interviewees 

discussed the difficulty they now have in panning for gold along the river since 

that time. When villagers can find gold, they sell it to buy household needs like 

cooking oil and salt. Animal leather is also sold (Mai, 23 February, 2016). As one 

individual described:   

The gold left is less than usual. We could collect more before Chinese people 

went to dig gold at the floor of the river. After they used large machines and took 

most of the gold. Now, we can only collect one piece or two. However, we have 

to find gold for our lives to exist. (Interviewee 2, 18 February 2016).  

Individuals from village 2 have also experienced a lack of access to gold. 

However, whereas with village 1 the digging was allowed by SSA (7), for village 2 

the digging was allowed by the Tatmadaw.  

“We have limited by the Burmese military to go to the river because of digging gold by 

the Chinese” (Interviewee 10, 4 February 2016).  

After the established of the SLORC in 1988, land policy shifted from a socialist 

emphasis on peasant farmers to one of economic growth through market reform, 

relaxing control of domestic and foreign investment. Furthermore, the 

“wastelands instructions” of 1991 gave the state a means to designate land as 

“wasteland” and circumnavigate customary law of actual user right, and instead 

allowing private citizens or investors the ability to establish large scale 
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plantations, all of which has increased the scale of land appropriation throughout 

the country, particularly in the uplands (Oberdorf, 2012, p. 2). In 1989 a logging 

ban in Thailand followed by 1996 a logging ban in neighboring Yunnan province 

of China, followed by a national ban in 1998 increased pressure on Burmese 

forests and increased illegal logging across borders (EIA, 2015, Johnson & 

Forsyth 2002). The 1992 forest law, drafted by the SLORC, emphasized both 

forest conservation and forest extraction through logging and the establishment 

of plantations.In 2006, the Conservation of Water Resources and Rivers Law is 

the first unifying law to address water resource conservation in Myanmar. It seeks 

to benefit public users and prevent serious environmental impacts (Nyunt, 2008; 

Urban et al., 2013b; Kattelus, Rahaman, &Varis, 2014, p. 90). All land in 

Myanmar remains state property and forest produce may not be extracted 

without a permit (EIA, 2015, p. 5; 1992 Forest Law). Natural forest cover has 

been declining by two percent each year with a total loss of 1.7 million hectares 

of forest cover between 2001 to 2013 (EIA, 2015, p. 5). To slow this 

deforestation rate, Myanmar enacted a log export ban on April 1 of 2014 (EIA, 

2015, p. 5), and the drafting of a logging ban is currently underway (Frontier 

Myanmar, 2016).  

In 2010 elections were held – although the NLD party boycotted the election – 

and a demilitarization of the government began (Pedersen, 2011).A series of laws 

in 2012 further defined the process of land acquisition by individuals and 

investors. The 2012 Vacant, fallow, and virgin land management law (VFV) 

reaffirmed much of the practices established after the ‘wasteland instructions’, 

allowing citizens, private sector investors, government entities, and NGOs to 

apply to lease lands (Oberndorf, 2012, p. 2; Kattelus, Rahaman, &Varis, 2014, p. 

90). The 2012 environmental conservation law does little to influence local and 

foreign business activities toward more sound environmental practices, as its 

fines are too minimal in comparison to the scale of the projects that violate the 

law(”Burma’s environmental law,” 2012). Instead it defines the application 

process for businesses to engage in a project that has the potential to harm the 

environment and several major projects with negative environmental impacts are 

under way. Myanmar law does not require an environmental impact assessment 

(EIAs) (Kattelus, Rahaman, &Varis, 2014, p. 90). 
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The 2012 Farmland Law offers land tenure security through a land use certificate 

and registration system, which is not in place in the Shan state. Moreover, thislaw 

does not recognize taungya (shifting cultivation) or other customary land uses as 

a form of agriculture. Its references to taungya, only refers to it as when an 

upland field is not used in rotation (Oberndorf, 2012, p. 8; Kattelus, Rahaman, 

&Varis, 2014, p. 90). Thus, when a section has been left fallow as part of a long-

term taungya rotation, it can be classified as “vacant or fallow” under the VFV 

2012 law and allows agro-industrial complexes to appropriate the land. While the 

Settlement and Land Records Department (SLR) has conducted land surveys, 

very little has been done in the more remote parts of the country where taungya 

is practiced. Moreover, even when smallholder farmers do have land leases, the 

farmland law often allows bigger businesses to acquire their land (Oberndorf, 

2012, pp. 8-9). The 2012 Foreign Investment Law provides the perimeters for 

foreign investors to lease private land for an initial 30-year investment term, with 

the possibility of two 15 year extensions. And in a move that opened up the 

investment possibilities, it now allows investors to establish business without 

local partners (ADB, 2012b; Myanmar Legal, 2012; Robinson, 2012; Kattelus, 

Rahaman, &Varis, 2014, p. 90) 

Oberndorf (2012) argues that access to land and land tenure security for 

smallholder farmers increases national economic growth, social stability, and 

environmental health (pp. 4-5). A draft land law policy should decrease the 

precariousness of de-facto land use for much of Myanmar’s smallholder farmers. 

Moreover, it should give rural households more control over land-related 

decisions (TNI 2015). The 2014 version of the land use policy threatened to 

further isolate peasant farmers and upland minority groups, failing to recognize 

non-economic values of land and placing business interests above the current 

occupants of the land (MacLean, 2014; “Myanmar,” 2014). The 6th draft does 

provide greater provisions for customary uses of land, such as taungya, but it still 

prioritizes an economic view of land and does not provide much recourse for the 

already disposed (Franco, 2014; TNI, 2015; Draft Land Law 2015). 

Ceasefire agreement talks are underway between 13 of the 16 recognized ethnic 

armed groups and larger peace talks involving the 73 registered political parties, 
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16 major armed groups, and several civil society agencies are also in the works 

(Key informant interview, 7 July 2015). Nobel peace laureate DawAung San 

SuuKyi’s National League for Democracy (NLD) party swept the nation’s 

elections in November 2015, winning an absolute majority in parliament, and 

representing a significant step in the demilitarization of the Burmese government 

(Holmes, 2015).Yet, in the Shan state, the NLD party did not win a majority of 

votes, and indeed every respondent from village 1 and 2 who was able to voted 

mentioned voting for the Shan League for Democracy party (SNLD), not the 

NLD party.  

The ceasefire agreement of the early 1990s produced a new form of resource 

management. The ceasefires didn’t guarantee the authority of the Burmese 

government. Instead a hybrid governance occurred between the warlords of the 

insurgencies and local authorities, usually to the disadvantage of the local peasant 

population by enclosing the forest and restricting their access (Woods, 2011; 

Sturgeon, 2004; MacLean, 2010).  

This enclosing of territorial authority by the Burmese State occurred with village 

2. Speaking about after the village came under the jurisdiction of the Tatmadaw, 

community members from village 2 discussed changes in their access to forest 

and river resources based on these changes. AS mentioned previously, villagers 

discussed limited access to the forest and river when the Chinese company was 

present and working on dam construction, due to the presence of the Tatmadaw 

and the Lahu military hired out by the Chinese companies (Village headman, 3 

February 2016). During those times, villagers would only access the forest during 

day light hours, expressing concern for their safety. At the time of the interviews 

the Chinese were not present, therefore the villagers did not feel restricted in 

their access to the forest. Moreover, per one interviewee,” if hunting and you get 

an animal, you must pay the Burmese Military a little, then they don’t obtain all 

you got.” (Village 2, Interviewee 10, 4 February 2016).  

In village 1, as stated previously, they are not directly influenced by the laws and 

policies of the Burmese state, instead they feel the influence of SSA (7). Four or 

five years ago, SSA (7) provided two Shan teachers who taught for almost 2 
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years; however, currently the village does not have a school. And while, SSA (7) 

has allowed Chinese companies to dig for gold in the river and does hire out 

labour from the villagers for opium production (Group interview, 18 February 

2016), they also, recently built a water tankin the village for cleaner drinking 

water. Also, Villagers said that because they are such a small village and too poor 

they do not pay the 20% rice tax they paid a few years ago. 

Woods calls this new relationship between companies like the Chinese companies 

digging for gold or constructing the Mong ton dam, ceasefire capitalism and 

argues that this allows for a gain in “territorial authority by strategically 

appropriating markets, business people and ethnic political leaders” (2011, p. 

754). With village 2 this ceasefire capitalism is occurring with the Burmese state 

and foreign companies, however, with village 1 is occurring between the SSA (7) 

and foreign companies.  

Territorialization through natural resource extraction 

The Shan state’s wealth of natural resources from hydropower, to forests, to 

wildlife, to minerals, contributes to the fragmented governance and rule within 

the state.  Myanmar’s forests and rivers represent a confluence of interests. These 

politicized watersheds are more than just ecological zones, sources of timber, 

insurgency warfare jungles, or components of a mosaicked landscape. Instead the 

continual territorialization and reterritorialization of Myanmar’s forests, from 

colonial times to today, represent the above in a messy, dynamic, contestation of 

interests, powers, and resistances. When examining governance and 

territorialization, questions of how natural resources are used, who gets to call 

themselves “resource user” and how do resources get defined need to be asked. 

In the Shan state, natural resources provide life and livelihood to local 

communities and fund armed groups.  Historically and contemporarily the State 

has used natural resource extraction to expand its territory. Territorialization 

involves the active inclusion or exclusion of people and their access to resources 

through defining a geographical space, defining resource use, and defining the 

resource users (Vandergeest and Peluso, 1995; Corson, 2011). Internal 
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territorialization then includes this inside nation-state boundaries, as in the 

Forestry Department delineating state forests in Myanmar. 

Nothing exemplifies this as much as teak (Tecontonagrandis). Found in parts of 

South and Southeast Asia (India, Myanmar, Thailand, and Laos), its strength, 

straightness and durability made it desirable for shipbuilding, railway carriages, 

furniture, houses, and bridges (Bryant, 1997, p. 227). However, teak is also a 

difficult species to manage. It can take up to 150 years to mature and is only 

harvestable at 80-year intervals (Bryant, 1997, p. 227; Colin, 2005, p. 234). 

Moreover, teak grows naturally in mixed tropical forests, rarely making up more 

than 10 to 12 percent of the forested area, although it grows unusually dense 

along the ThanlwinRiver in parts of the Shan state (Colin, 2005, p. 224; Bryant, 

1997, p. 227; Tewari, 1998).  

Particularly because teak was viewed as a valuable economic commodity for the 

British Empire, it became imperative that the British Burma then “territorialize” 

teak forests. Forests became “teak forests” and forest laws sought to control local 

user’s access to teak (Bryant, 1997, p. 88). Hydropower further complicates 

governance, particularly in the Shan state. According to Salween Watch, to make 

way for Mong ton dam, starting in 1996 the Tatmadaw forcibly relocated over 

300,000 people from the southern Shan state (2014). The Tatmadaw provided 

security for teak logging in the potential reservoir state and forced villagers build 

and repair military barracks and roads (SW, 2014).  

There are five dams proposed along the Thanlwin River, crossing through 

villages and impacting as many 50,000 people if the projects go through (Salween 

Watch, 2013). These dams are based on agreements signed by Parliament with 

the Chinese Three Gorge’s Corporation, the Electricity Generating Authority of 

Thailand (EGAT) and the Burmese Ministry of Electric Power, with the 

Australian Snowy Mountain Engineering Company (SMEC) consulting on the 

construction of the dams. Near the Mon Ton Dam site, a project expected to 

export 90 percent of its roughly 7000 megawatts of electricity to Thailand and 

China, hundreds of villages have already lost access to tens of kilometers of 

forest and river, as it’s been cordoned off by Burmese military (MacLean, 2015). 
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Denis Gray reports that “Ethnic minority leaders and human rights activists say a 

pattern they call "damming at gunpoint'' has been repeated across eastern 

Myanmar: proposed dam sites are forcefully depopulated by the military without 

compensation and the region is militarized through the expansion of army camps, 

helicopter pads, access roads and other facilities” (2015). 

This has not been a peaceful process, fighting has occurred around the Mong ton 

dam site. In the fall of 2015, Shan Sapawa Environmental Organization reported 

some 9000 government troops surrounding the site (Gray, 2015). The fighting 

between the Burmese state and insurgent forces over natural resources 

represented more than just control over resource access but a means to 

determine who had the right to be resource manager (Bryant, 1997, p. 167). 

Violence is expressed in the subjugation of the rights of people to access 

resources and determine their own use of their environment (Le Billon, 2001, p. 

561).  

Eighty-three percent of interviewees in Village 2 discussed access limitations they 

experienced because of the Mongton dam.  As one interviewee stated, 

“If we are near the dam on the river, we can’t go further because it’s limited by the 

Burmese military. Also, the Burmese military have limited where we can go into the 

forest the Chinese’s project” (Interviewee 1, 4 February 2016). 

According to the village headman, the Burmese military control the area around 

the dam and provide safety for the Chinese companies constructing the dam. The 

Burmese military also pay Lahu military to help protect them, thus the Lahu and 

the Burmese work together to secure the territory around the dam. The village 

headman explained that 

“The Burmese military don’t stay in the village, but they do control it” (3 February 

2016). During the time of the interviews, the Chinese were not present around the 

dam, therefore individuals from village 2 felt more free to go into the forest and fish 

along the river; however, when the Chinese are present, they mentioned that they only go 

into the forest between 9am and 5pm because when it is dark, they stated that the 

forest is not safe” (Mai, 23 February 2016).  
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From both villages, 100% of respondents said that they were against the dam. In 

village 2, they had already experience the effects from a smaller hydropower 

project on a tributary of the Thanlwin River, in the form of the Tasang dam6. 

The Thai MDX group of companies established the Tasang dam in 2005. During 

the group interview villagers discussed how the Thai company held public 

consultation and FPIC before they built the dam and did receive approval. 

Additionally, the Thai company did hire local villagers for labor and did purchase 

food from the villagers.However, since the dam has been built, villagers say that 

fishing has become more difficult and that there is an increase in erosion on the 3 

acres of paddy fields (Group Interview, 3 February 2016). The Chinese 

companies in charge of the Mongton dam have even less interaction with 

villagers. Although, the Lahu military, hired by the Chinese will buy some food 

products from the villagers, the Chinese companies have not contributed to the 

local economy. As one villager stated “I don’t want or need this [MongTon] 

project. For a small hydropower like Tasang hydropower that is already finished, 

they didn’t give us the electricity. If the big dam, we will get more negative impact 

than benefit “(Village 2, 13 February 2016).  

The Mongton hydropower project, if completed, would require people from both 

villages to relocate. SMEC, the Australian consulting company and the public 

face of the project has said that villagers will be compensated per an ‘inventory of 

loss-economic survey’ and that they would provide environmental impact 

assessments (MTDPIB, 2004). In 2015, scientists from Myanmar’s Moulmein 

University said that the private sector or government did not allow them access 

to the EIAs or any other documents on the dams (Gray, 2015). Moreover, the 

guidelines for compensation in the ‘inventory of loss-economic survey’ are 

unclear. When villager’s livelihoods are heavily subsidized from forest and river 

products that have no commercial value, compensation becomes a gray area. 

SMEC did provide a public consultation meeting, however, individuals who 

attended the meeting mentioned that upland communities were invited to attend, 

but asked to dress in traditional dress and a disproportionate number of Palaung 

and Lahu villagers attended. The Palaung and Lahuindividuals are from villages in 
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the highlands where they would not be forced to relocate because of the dam 

(Mai, 23 February 2016). 

Non-economic value in watershed resources 

For minority groups in the Shan state, their use of the forest products for food 

and medicine is not considered in business deals conducted over land 

concessions and forest extraction. The Mongton dam, through acts of violence 

has already redefined the landscape. Territorialization can draw boundaries 

around resources and people, and for communities like village 2, controls over 

themselves and those resources are imposed on them (Peluso and Lund, 2011; 

Peluso and Vandergeest, 2001). For village 2, their ability to live, work, and access 

forest and river resources are already inhibited. Through roads, relocation, and 

teak logging, people’s lives have been disrupted.  Local use of the forest, 

however, ran and runs in direct contradiction of State and business resource 

extraction.  

For upland agrarian communities, the forestsprovide food, fodder, fibers, and 

medicine. However, non-timber forest products (NTFPs) such as shoots, nuts, 

lichens, fungi and forest vegetables like forest vine pepper (Piper interruptum), 

fishtail palm (Caryotamitis), snowflake tree (Trevesiapalmata) do not have market 

value and instead teak, Accacia catechu (cutch), and even some bamboo species 

become the species coveted, protected and thereby contested (Burnette, et. al., 

2015; Bryant, 1997; Charnley & Poe, 2007). Despite research that shows that long 

fallow shifting cultivation systems can lead to an increase in biodiversity and 

ecological resilience (Brookfield, 2015). In village 1, some of the Shan researchers 

- who have been educated in towns and cities - expressed dismay at the process 

of taungya. As one researcher stated in their journal  

They [villagers] don’t know the value of the forest and that is important for their 

farming land. They cut many plants in the forest to make their plantation. When I 

went to their farming land to know deeply how they are working and what they 

are planting, I saw a huge deforestation region. Furthermore, they don’t use the 

plants that they cut down. It means that they spent or waste their resources they 

fired many plants in the woods. (18 February 2016) 
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Burmese and Thai narratives around ethnic minority groups, such as the Karen, 

Shan, Palaung, or Lahu (i.e. not ethnic majority Burmans) that practice taungya 

have been and continue to be condemned and accused of forest destruction 

(Bryant, 1997; Vandergeest, 2003). Yet as Mai highlighted from her discussions 

with community members “If they don’t burn they can’t do their livelihood (23 

February 2016).  

The forests surrounding both villages provide space for taungya as well as food 

and medicine and building materials. 

“The forest is very important for my household because if the forest is destroyed we 

don’t get nature’s medicine, food, building and we lose our livelihoods. Also, the river is 

very important for us. The river can help us to get clean wind, the living of tree, 

drinking water, swimming and agriculture.” (Village 2, Interviewee 5, 4 

February 2016).  

In village 1, people get their basic needs met from the forest, such as firewood, 

herbal medicine, traditional medicine, vegetables, meat (chicken, pig, deer), 

different kinds of bamboo and woods (including teak) that they use for building 

houses. Also, for taungya in the forest, no irrigation is needed and they grow 

mostly rice, tea and pineapple. Different types of local vegetables, eggplant, sweet 

potato, opium, beans, jackfruit, and chilies were also mentioned. The fields 

remain fallow for 8-10 years and they don’t fertilize the fields, although they will 

use a spray to kill grasses. From the river, they get many different fish species, 

oyster and crab. Like village 2 they also get gold from the river, through panning.  

From the forest, interviewees also mentioned hunting for pig, deer, and chickens, 

harvesting forest vegetables like bamboo shoots and mushrooms, and collecting 

medicinal herbs and roots. Orchids, cutch, and some wildlife, including the 

Sunda pangolin a critically endangered species caught live and sold to market. 

The trade goes mostly to China. Villagers acknowledge that they are very rare to 

find, however, when they do they get roughly $200 US dollars per animal, which 

is almost as much as most families will earn in a year. In 2014 a black-market 

pangolin could be sold for $1000, with each scale later being sold for about $600 

(Davies, 2014). Teak, other non-specified wood, and bamboos are used for 
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building materials and firewood is collected. Both men and women will go into 

the forest and go to the river, although only men fish in boats and hunt.  

Individuals from village 2 also talked about the importance of forest and river 

resources. As one interviewee stated “The forest and river are very important for 

our natural environment, washing, agriculture and drinking water.” (Interviewee 

1, 3 February 2016). Village 2 has only 3 acres for paddy fields and those are 

‘owned’ by 3-4 people, although it was unclear from the group interview, how 

‘ownership’ was acquired (3 February 2016). In the last ten years, villagers 

reported an increase in erosion and logging along the Thanlwin River. In the 

upland fields people grow garlic, onion, corn, soybean, peanut, bean, pineapple, 

banana, chili, mango, lemon, garlic, cumber, tomato in upland fields. They also 

have riverbank gardens and grow tea. People also get fish, crab, prawns, snails, 

and oysters from the Thanlwin River, as well as sand and large rocks from its 

banks used in building, leafy vegetables from the banks and micro-hydro 

generators used in the tributaries to provide electricity. In the summer season, 

they get drinking water from the Thanlwin and they also pan for gold.  

For both village 1 and village 2, the forest and river provide life and livelihood. 

Moreover, as one interviewee stated,  

“Both river and forest are important. They depend on each other. So, if we don’t have 

the forest then we don’t have the river.” (Village 2, Interviewee 10, 4 February 

2016).  

Seventy-five percent of interviewees from village 2 reported a negative change in 

forest and river ecosystem services that they attributed to the logging around the 

Mong ton dam. As one villager observed,  

“Because of logging, the forest and the river are dry. Also, the noise from cutting down 

the trees frightens the wildlife and causes them to run away from the village” 

(Interviewee 7, 3 February 2016). 

Of those who discussed a perceived change to the surrounding watershed, all 

mentioned the narrowing and drying of the river and 78% mentioned forest loss, 
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both of which interviewees attributed to logging around the dam construction 

site. Additionally, 33% mentioned the difficulties they now experienced in 

hunting.  During the group interview, villagers also discussed how they had to 

travel further to practice Taungya. As Mai described,  

“If doing taungya they have to stay in the mountain. It’s so far from village, so they 

stay for week or month and kids stay with grandparents. If they are staying overnight, 

men do the taungya and woman do cooking and washing, and when they are finished 

they will help the husband)” (Group interview, 3 February 2016). 

 

Conclusion 

As the practice of taungya suggests watershed resources support local 

livelihoods.Forests and river resources enable livelihood security among rural 

populations. Forests provide food, shelter, and medicine to regions where 

markets, clinics, and schools are scarce. Moreover, the Thanlwin provides fish, 

riverbank vegetables, gold, water for drinking and household needs, and power 

for micro-hydro generators. Yet fragmented governance between State and local 

authorities and business interests disadvantages the local populations (Woods 

2011; Sturgeon 2004; MacLean 2010). 

Neither village has any form of de jure land titling system nor have national laws 

that allow for foreign investment allowed for the construction of the dam. As 

they stand, the 1894 land acquisition act, the 1992 forest law, the 2012 Vacant, 

fallow, and virgin land management law, the 2012 farmland law, and the 2012 

investment law do nothing to protect villages like the two described in this 

study.Not only is the “ownership” of the land undocumented and de-facto, not 

only is taungya still a marginally accepted practice, but as the 2012 laws show, 

non-economic use of the land remains subservient to the business interests of 

hydropower, logging, and plantations provide (MacLean 2014; Myanmar 2014). 

Indeed, even Daw Aung San Su Kyi, the de facto leader of the country, in a 

recent trip to Thailand emphasized the importance of moving the hydropower 

projects forward (Deetes, 2016). 
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The construction of the Mong ton dam has already altered access to forest and 

river resources for communities. For people from village 2, they are prohibited 

from accessing certain forest and river resources and has allowed the logging of 

nearby teak-dense forests and the presence of Burmese Military and Lahu 

Military in territory that previously was held by the Shan State Army. 

The discrepancies that occur between local governance and a centralized 

Myanmar government and the politics that surround resource use and access 

does increase local communities’ vulnerability. Be it decisions made by the SSA 

(7) or the Burmese Military over a Chinese company’s right to extract gold from 

the river or logging of the forest, or the construction of the Mong ton dam, 

neither village has the ‘right’ to call themselves resource owners and both 

communities experience violence through a subjugation of their rights to 

determine their own resource use (Le Billon, 2001). Ultimately, a reliance on 

forest and river natural resources and a lack of protection or enforceable land 

laws leave subsistence farmers in rural Shan State vulnerable to livelihood threats 

posed by natural resource extraction by corporations, the State, and insurgent 

groups.   
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From Wild Capture Fisheries to Fish Cages:  

Intimate Water Governance in the Lower Songkhram 

River Basin 

 

Soimart Rungmanee 

 

Abstract 

This paper examines the trends and causes of socio-economic differentiation 

through aquaculture development in a village located in the Lower Songkhram 

River Basin in Northeast Thailand. Employing a mixed-method approach 

(household surveys and in-depth interviews), this paper shows how the fish 

farming households, only one-third of the total village households, were able to 

enter into the fish farming business via the use of public water resources. The 

paper also points out that fish farming and the associated market opportunities 

created benefits for fish farming households, while water pollution generated by 

fish farming were common problems for both fish farming and non-fish farming 

households. However, in a context where villagers are neighbors and kin, 

intimate water governance and unequal access to markets and capital supported 

some households to gain benefit from the common pool river.  This paper 

provides a better understanding of water governance and livelihood change in 

Northeast Thailand and the current characteristics of a Thai village that is 

increasingly connected to external markets, where livelihood strategies are 

increasingly driven by migration, remittances and market opportunities. 
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Introduction 

As one of the most fertile river basins in Northeast Thailand with no dam, the 

Songkhram river basin (SRB) is famous for its high biodiversity and wetlands. 

Communities living along the SRB are heavily dependent on natural resources, 

especially wild-capture fisheries, which ensure food security and have played an 

important economic role for centuries. The SRB is also known as the home of 

freshwater fish, with the second largest catchment in Northeast Thailand (Blake 

and Pitakthepsombut, 2006).  The river length and the basin area are 420 km and 

13,081 km², respectively. The upper SRB comprises rich agricultural land, the 

mid-basin is a relatively dry and sparsely populated highland area, while the lower 

basin, which covers approximately one-third of the entire river basin, is a 

floodplain with freshwater swamp forests (Shrestha and Muangthong, 2014).  

The rich aquatic resources of the Songkhram River are reflected through the 

knowledge of local communities on fisheries and ecology. Research conducted by 

villagers using Thai Baan research methodologies or research that allows villagers 

to investigate and document natural resources in their own language and on their 

own terms, reveals that there are 208 kinds of plants and fungi, 124 fish species, 

six turtle species, four shrimp species, ten mollusk species, four crab species, and 

six types aquatic insects in the SRB (MWBP, 2005). Villagers have also developed 

their specialization in catching fish through the use of different fishing gears. The 

Thai Baan research identifies seventy-nine kinds of traditional fishing gears, many 

of which were made locally, but eight of them are no longer in use (Ibid).  

However, within the context of an increasing population and socio-economic 

changes, many researchers have shown that local livelihoods in the SRB are 

threatened by many factors, for example: the decline of fisheries; the destruction 

of the seasonally flooded forests to expand agricultural land; and conflicts 

between fishing, agriculture, and environment conservation (Blake and 

Pitakthepsombut, 2006; Hortle and Suntornratana, 2008; Khumsriet al., 2 005; 

and Khumsriet al., 2009).  Studies on livelihoods in the SRB demonstrate an 

ongoing period of rapid change driven by factors such as increasing population, 

market integration, infrastructure development, and ecological change. A report 
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by Friend et al. (2006) focused on livelihood strategies in the SRB revealed that 

people are involved in a wide range of livelihood activities including rice farming, 

fishing, fish farming, collection of non-timber forest products, processing and 

trading natural resources, raising livestock, cultivating river bank gardens, and the 

cultivation of eucalyptus and rubber.  In addition, people are increasingly 

connected to external markets, and livelihood strategies are increasingly driven by 

market opportunities. As with other northeastern Thai villages, migration of 

people living in the SRB to various industrial zones in Thailand and destinations 

abroad, especially the Middle East, Singapore and Taiwan has become a common 

situation (Blake and Pitakthepsombut, 2006).  An additional study by Blake et al. 

(2010) on landscape transformation of the SRB challenges the traditional 

stereotypical images of rural livelihoods that embed villagers in farming, since in 

practice, they have diversified their income generation activities to both on and 

off-farm sources. It is difficult to categorize whether villagers are ‘rice farmers 

who fish’, fishers who farm rice, or ‘wetland product harvesters who occasionally 

practice agriculture’ (p. 195).  

Under the circumstances of ecological change and fisheries depletion, this paper 

seeks to reveal the nature of livelihood changes and the context producing 

unequal access to, and control over, water resources through the experience of 

villagers in the lower SRB where fish farming has been mostly concentrated. It 

highlights how villagers are attempting to diversify their income generation away 

from a reliance on wild-capture fishery resources and agriculture. As out-

migration to off-farm jobs has become an important strategy that supports 

income, investment and consumption patterns in Thai rural areas (Rigg and 

Salamanca, 2011; Rigg 2016), this paper shows that majority of villagers who have 

been able to invest in fish farming business have use a strategy of out-migration 

so they have transformed remittances labour in other locations to financial 

capital. Based on many studies on rural change in Northeast Thailand which 

suggest that rural livelihoods have moved away from being predominantly 

agrarian and few farmers in Thailand today rely solely on agriculture to meet their 

needs (Kittiarsa, 2014; Keyes 2014; Rigg and Salamanca, 2011), highlight 
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migration and remittances as a significant capital input into the expansion 

intensification of aquaculture. 

The forms of livelihood changes investigated for this paper involve the intensive 

cage culture of fish, in a village in the LSRB and the socio-economic implication 

that remain understudied. I pursued an argument on aquaculture, rural 

differentiation and its impact to environment that is not new. There is already 

evidence that suggests that aquaculture widens income disparities in rural areas 

(Huy, 2014), and changes human relationships with ecological resources (Saguin, 

2015). However, this paper also shows that access to resources for fish cage 

aquaculture activities is quite exclusive and only for people who have capital to 

invest, but water quality depletion has become a common problem for all. Based 

on the concept of intimate exclusions suggested by Hall et al (2011), some 

villagers were able to accumulate capital at the expense of their neighbors and kin 

who share common histories and social interaction. This paper reveals the 

condition of intimate water governance or how the common pool water resource 

are governed not just through formal village institutions, but also through the 

considerations of an intimate networks. Thus, unequal access to resources such 

as land, water, financial capital and markets in many areas has widened 

inequalities in the countryside. 

The paper proceeds as follows. First, it gives an overview of livelihoods in the 

lower Songkhram river basin, the case study site, and the research methods used 

followed by an analysis of the development of cage aquaculture and the types of 

fish cage aquaculture farmers. Then, it focuses on a discussion of the socio-

economic impacts of cage aquaculture. The final section of the paper addresses 

some conclusions and possibilities for promoting sustainable livelihood 

development in fish farming communities. 

The case study site and research approaches 

Ban Hat Kuan is located near the Songkhram River in ThaUthen District, 

Nakhon Phanom Province in Northeast Thailand. The village is approximately 
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745 km from Bangkok and approximately 7 km from the river mouth at Ban 

Chaiburi. The choice of Ban Hat Kuan as the site for the fieldwork was based on 

the fact that the village has the most intensive cage aquaculture in the basin. 

When the research was conducted in August 2015, one-quarter of the total 

households (67 out of 237 households) were involved in fish cage farming. 

Therefore, Ban Hat Kuan was selected as a study site that provided a particular 

context for investigating socio-economic impacts and implications of livelihood 

changes. 

The fieldwork was conducted between August 2015 and June 2016. Data 

collection began with fifty fish farming households and thirty non-fish farming 

households. This was supplemented with substantial data collected through 

informal and in-depth interviews and participant observation. A formal meeting 

in the village was also conducted to share the research findings and to promote 

further discussions on risks and environmental changes.   

Figure 1 Map of SRB showing location of Ban Hat Kuan as a study site 

 

Source: adapted from Khumsriet al. (2009) 
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From wild capture to fish cages 

Based on a report from the Department of Fisheries (see Table 1), Thailand’s 

freshwater fish production originated mainly from wild-capture fisheries until 

1990 when the fish from freshwater aquaculture almost reached parity with 

freshwater wild-capture fisheries. Fish production from aquaculture has 

continuously increased to more than double that of production from wild capture 

fisheries over the last twenty years. The growth of aquaculture production in 

Thailand was influenced by greater demand of fish for consumption, government 

export-oriented policy, and an increasing population.  Introduced to small-scale 

farmers with the aim of reducing poverty by the Department of Fisheries, Nile 

tilapia, or Pla Nin has now become the major species in the fisheries sector 

constituting around 30 percent of total freshwater fish caught in Thailand (ADB, 

2005).  

Source: Department of Fisheries, 2015, p. 13. 

This section depicts the transformation from wild-capture fisheries to the 

intensive breeding of Nile tilapia in cages in the river at Ban Hat Kuan.  As with 
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other villages in the SRB, wild-capture fisheries and rice farming were the 

traditional occupations for villagers in Ban Hat Kuan for many decades. These 

could be defined as small-scale and subsistence activities. Despite habitat 

modification and the spread of markets as an alternative food sources, wild-

capture fisheries have remained the major source of animal protein for most 

households (Blake and Pitakthepsombut, 2005; Hortle and Suntornratana, 2008).  

Villagers in Ban Hat Kuan have engaged in wild-capture fishing activities, fish 

processing, rice cultivating, raising cattle and collecting forest products. Living 

near the river but lacking irrigation, villagers rely on rain-fed agriculture, which 

produces only one annual crop. The predominant crop is sticky rice. Villager’s 

houses are approximately 200 meters away from the river because of annual 

flooding in the rainy season from a backwater effect from the Mekong River. 

Before and after the flood period is the peak season for wild-capture fisheries 

(May, June, July and November). However, villagers mention that the village had 

not been flooded for approximately seven years. They assume that the dams in 

the Mekong River are controlling the water level.   

From the 1960s onwards, Thailand’s economic development increased non-farm 

jobs and the migration of villagers from rural areas to industrial towns. The 

expansion of transportation routes also intensified the possibility of the 

northeastern Thai population to be incorporated into the national and global 

economy (Phongpaichit and Baker, 1995).  For example, in the 1970s, a road 

connecting ThaUthen District and NakhonPhanom provincial city was built.  

Faced with less opportunity to earn more income from limited access to the 

market, villagers from Ban Hat Kuan began to migrate to Bangkok and its 

vicinities. In the late 1980s, fifteen men from this village took up jobs in Saudi 

Arabia. Searching for non-farm jobs and going abroad became a common 

experience among villagers. As Rigg and Salamanca (2011) and Keyes (2014) have 

observed in their studies, migrants from Northeast Thailand were circular and 

usually returned to their home village. If they migrated permanently within 

Thailand, they usually remitted earnings back to their home communities. 
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Villagers in Ban Hat Kuan also practiced circular migration for several months or 

even many years and usually remitted their earnings to their families. 

As much of the literature suggests, migration can be a means for income 

generation to reduce poverty, not only for the migrants but also for the family 

members left behind (Kelly, 2011, 2012; World Bank, 2006, 2008). Keyes (2014: 

154) has pointed out that the households with largest amounts of disposable cash 

were either those with members employed outside the village or those that had 

generated incomes from enterprises that were originally set up from capital 

accumulated from work as migrants. In Ban Hat Kuan, the first family who was 

able to invest in fish cages had a migration background. Mr. Kian, a 65-year-old 

fish trader and the first member of the village who started rearing fish in the 

cages in 2000, said: 

“I went to Saudi Arabia in 1990 and returned in 1998. I was thinking what to do 

to earn money besides farming. At that time, the Department of Fisheries and the 

Chareon Pokapan (CP) Company came to promote rearing tilapia in the river. So, I 

first made a contract with CP for two years and invested in six cages. At that time, 

not many people reared fish and the water quality was good, I earned very good 

profit”1 . 

Mr. Kian explained that to make a contract with CP, he had to invest in cages. 

CP supplied fish meal, vitamins and medicine. After four months, CP staff came 

to purchase fish, but selectively picked only fish with an exact weight. The 

problem of rearing fish under contract was CP staff often did not come as 

scheduled so he was required to feed the fish daily while waiting, wasting money 

on fish meal. In addition, he had not planned what to do with the surplus fish 

that were either above or below the standard weight determined by CP. Finally, 

he discontinued the contract and started to sell his own fish. As the initial fish 

trader, Mr Kian made connections with fish sellers in the nearby market in 

Nakhon Phanom Province and had become the biggest fish supplier in the 

village. His customers included fish sellers and restaurant owners.   

                                                            
1Interview with ‘Mr. Kian’, 11 October 2015. 
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According to the survey, there were five main fish traders in Ban Hat Kuan. Each 

of them invested in fish cages in the early 2000s and had contracts with CP. 

Rearing fish in cages was very popular in the lower SRB, and was mostly 

concentrated in villages along the river between Srisongkhram District town and 

the Mekong confluence at Ban Chaiburi, ThaUthen District.  A survey by the 

Department of Fisheries found that, between 2001-2002 there were 420 cages 

along the river (Blake and Pitakthepsombut, 2005: 44). In August 2016, when this 

research was conducted, the Head of the Fisheries Unit in ThaUthen District 

estimated that there were more than 1,000 cages along the river, which were 

mostly concentrated in Ban Hat Kuan. Asked why the fish cage business was 

popular in this village, the Ban Hat Kuan Village Head replied: 

“Because we had money to invest. More than half of villagers went to Middle 

Eastern countries to earn money. The Fisheries Unit and CP approached us 

because they knew we had money. Since we were the pioneer of fish cage 

business, we made the first connections with fish buyers in the market and 

established a monopoly as a fish supplier in the markets in Nakhon Phanom and 

Sakhon Nakorn Provinces. Anyone can invest in fish farming, but how can they 

reach the market and buyer? If you are a newcomer, you need to find further 

markets in new areas”. 2 

 

 

 

 

 

 

 

                                                            
2 Interview with ‘Ban Hat Kuan Village Head’, 11 October 2015. 
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Table 1: The number of household fish cages in Ban Hat Kuan 

Number of  fish cages per interviewed 

household (N=50) 

Percentages 

<5 4%  

5-15 76%  

15-25 10%  

> 25 10%  

(Survey August 2015-May 2016) 

Since this initial period, the numbers of fish cages in Ban Hat Kuan had been 

continuously growing. Based on the survey, the total numbers of cages for fifty 

households had reached approximately 700. The lowest number of cages in fish a 

farming household was four cages. On average, villagers ran at least 5-15 cages of 

tilapia (see Table 1). Currently, no one in Ban Hat Kuan has a contract with CP. 

There were two types of fish cage systems in Ban Hat Kuan: contract fish arming 

with fish traders and independent farming as shown in the below table:  

Table 2: Types of Fish Farmers in Ban Hat Kuan 

Type of  Fish Farmers 

(N=50) 

Percentages 

Semi-contract Farmers 60% 

Independent Farmers 40% 

(Survey August 2015-May 2016) 
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The semi-contract fish farmers were people who receive fish meal, vitamins and 

medicine from fish traders. Then, they are required to sell their crops to the fish 

traders. In other words, this contract is considered as similar to a CP contract 

because farmers are obliged to buy fish supplies from and sell all crops to one 

particular trader.  

In terms of the independent farmers, they are people who rear and sell fish on 

their own terms. These people can select to buy fish meal and other supplies 

freely. They can sell their harvests to the local traders in the village or direct to 

the market, if they have a car and know the buyers.  They earn more money than 

the contract fish farmers but need to have the networks required to operate on 

their own.  An independent farmer who also served as a local CP trader in the 

village is able to earn money from selling fish and other supplies at approximately 

10% more than wholesale market price to fish cage farmers who promised to sell 

crops to them.  

Fish cages generate considerable returns for farmers. Villagers stated that while 

they earned good money from selling fish compared to their level of investment, 

they did not include their labour input as a part of their investment cost.  In the 

last five years, they started to face problems including sudden changes in water 

levels, droughts, heat, and fish diseases. For example, in June 2014, heavy rain 

caused a sudden change in water levels totally destroying local fish crops. Many 

farmers subsequently abandoned fish farming after incurring substantial losses.  

Fish cages, gender division of labour and income disparities  

Literature focusing on gender incapture fisheries and aquaculture has recognized 

the contribution of women to fisheries and other related activities (Lebel et al, 

2010; MRC, 2006).  In Ban Hat Kuan, women generally had important roles in 

various activities including rice farming, cage culture, and livestock. According to 

the survey, most of the fish farming households indicated that both men and 

women share responsibilities and decision making processes but men were more 

involved in the harder labour work than women. Importantly, most fish farming 
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households pointed out that the money generated from trading fish was took 

care of by women because they were better with negotiating transactions than 

men. However, when looking closer at the survey on labour division in the 

households, every household replied that all unpaid activities related to 

housework were done only by women. In this case, it was obvious that while 

women were adding important value to the fish cage business and relations 

between men and women regarding natural resource management was 

cooperative and coexistent, the primary role of women as housewives remained 

based on restrictive social norms.  

Important factors that create differential access to aquaculture in Ban Hat 

Kuanare capital and labour. Investing in fish cage farming demands for a certain 

amount of money. Investment costs are high as the villagers are required to buy 

all materials upfront. According to the survey, investment costs are 

approximately 30,000 TB per cage. The return could be 15,000 – 20,000 TB per 

cage per annum after deducting the investment cost. The source of funding for 

investment in fish farming is shown in Table 3. 
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Table 3: The source of funding for investment in fish farming in Ban Hat Kuan 

Source of fund* 

(N=50) 

Percentages  

Remittances from migration 42% 

Bank of Agriculture and Agricultural 

Cooperatives (BAAC) 

36% 

Village’s Agricultural Cooperatives 4% 

Village Fund 18% 

Make a loan with relatives 4% 

My own saving  10% 

*each household might have one more source of capital  

(Survey August 2015-May 2016) 

The results of the survey conducted as part of this study in Ban Hat Kuan show 

that out of fifty households, 21 (or 42%) had at least one family member who 

had migrated to work out of their home village for a period of time (see Table 3).  

The majority of the fifty fish farming households had at least one person in the 

family who was currently working out of the home village.  When the villagers 

were asked whether they took loans from the fish traders to invest in fish 

farming, it was found that loans were not provided by fish traders for materials, 

nor did they hire labourers to work for them. Fish farming was considered a risky 

business. Businesses were prone to lose money from occasional fish deaths. 

Villagers who did not have enough capital would not invest in fish farming. At 

the same time, existing fish farmers are required take care to protect their farm. 

They often need to build small temporary huts to sleep on the river bank to look 

after the farm during the night. 
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These reasons becomes barriers to new entrants who wish to invest in fish 

farming, and the poor are often not able to participate. The survey findings in 

Ban Hat Kuan revealed that fish farming households generated more income 

than non-fish farming households. Most surveyed households in Ban Hat Kuan 

owned a certain amount of land for rain-fed subsistence rice farming. However, 

more than half of families that ran fish farms earned more than 10,000 TB per 

month. With regards to non-fish farming households, which constitute three-

quarters of the village, the majority earned less than 10,000 TB per month (see 

Table 4).  

Table 4: Range of Monthly Incomes of Fish Farming Households and Non-Fish 

farming Household in Ban Hat Kuan 

Range of income 

(baht)/month 

Fish Farmers 

(N=50) 

Non-Fish Farmers 

(N=30) 

> 5,000 6% 46% 

5,000- 10,000 38% 46% 

<10,000 56% 8% 

(Survey August 2015-May 2016) 

The majority of non-fish farming households (twenty out of thirty) replied that 

they could not participate in fish farming because they did not have capital. 

However, capital was not the only the factor that impeded villagers from 

participating in fish farming.  Age and availability of labour also determines a 

families’ decision.  Households with elderly people indicated that maintaining fish 

cages was physical work and they were not capable of carrying fish meal to the 

river three times per day.   

One interviewee, a widow living alone mentioned that female fish farmers could 

not manage fish cages without male labour. Besides transporting fish meal to the 

river bank, women could not stay safely in the temporary shelters to look after 
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the fish in the night time. However, to state that fish farming is male role because 

it is too tough for women to manage it alone might be over simplified. The case 

of Mrs. Gee, a 27-year-old fish farmer is a good example. Mrs. Gee was originally 

from Mae Sot District in Tak Province in the western region of Thailand. She 

met her husband in a workplace in Bangkok, married and moved to live in Ban 

Hat Kuan for five years. Her husband was currently working in South Korea and 

remitted 20,000-30,000 TB per month to her. She planned to build a new house 

from the remittances. At the same time, she had also invested in four fish cages 

and operated these on her own. Each morning, she woke at 5 am and rode her 

motorbike to the river to feed the fish. Then, she came home to send her two 

sons to school. She returned to feed the fish at noon and in the evening after 

collecting her sons from school. Mrs. Gee asked her father in law who also 

owned fish cages to take care of her cages overnight. She claimed her small 

business operated well and she earned approximately 15,000-20,000 TB every five 

months. In this case, access to aquaculture came from the availability of capital, 

the location of her house close to the river bank, and the knowledge to manage 

and to sell the harvest.  

Fish Cages, environmental implications and water governance 

The Songkhram River is generally considered an open-access resource and all 

local inhabitants are able to practice wild-capture fishing. Commercial fish cages 

in the public river have always raised concern regarding water resource 

management and pollution (Lebel, 2010, 2013). In Ban Hat Guan, although fish 

cage aquaculture has created jobs and income for fish farming households, waste 

from the cages has also been a source of water contamination which has affected 

local ecosystems. Unfortunately, there is little scientific data on the impact of fish 

cage farming in the SRB in regards to water quality and pollution. The 

observation of the villagers is that the density of the fish cages has created a lot 

of sediment, which has resulted in the water in the river turning dark green from 

phytoplankton blooms.  
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According to the survey, all respondents, both fish farming and non-fish farming 

households (N=80), have witnessed changes in the Songkhram River over the 

last ten years. A majority of people mentioned that they had stopped using water 

from the river in their daily lives for many purposes, for example: drinking and 

cooking, swimming, and washing clothes. Over the last ten years, all respondents 

complained of a deterioration in water clarity and quality. In the dry season, they 

observed that water turned dark green.  Many said swimming in the river was 

prohibited because it would cause skin rashes.  Twenty-seven out of thirty non-

fish farming households said they thought fish cages caused water pollution. 

However, they only complained without any action. One said:  

“I cannot say much. It will lead to fighting. People who rear fish are all my relatives. 

We eat fish from their cages too”.  

Hall et al. (2011) studied the tensions regarding land access in Southeast Asia and 

demonstrated the processes by which social intimates, neighbors and kin, exclude 

each other from access to agricultural land. In this intimate setting, some people 

are able to accumulate capital at the expense of their neighbors and kin. 

Therefore, exclusion from access to natural resources is not necessarily from 

powerful external actors. Rather, it could be domestic actors who exclude others 

through everyday practices. The case was exemplified through interviews the 

villagers who practiced wild-capture fishing. Three out of thirty non-farming 

household responded that they still practiced wild-capture fishing. One of them, 

Mr. Pu, a 78-year old fisherman, mentioned that the river with cages is still a 

public space. He could capture fish from where ever he wanted. However, cage 

owners would not be happy to see him catching fish near their cages as they 

would be concerned that Mr. Pu might steal their fish from the cages. He said: 

“Over the last 30 years, it was easy to catch fish. After the rain, I only stayed in a 

boat doing nothing, the fish jumped into my boat. Because there was plenty of fish, the 

price of it was so cheap. We did not sell it to anyone. We just caught fish and shared 

them in the village. Now, things have changed. I have not seen a big fish that weighs 
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more than 10 kg for a long time. Some species have disappeared. Thewater has become 

very dirty too”. 3 

Mr. Pu also showed his arms and legs that got skin rash from the river.  

“It is itchy. I went to see a doctor and got a cream but it does not help. I still go fishing 

every day. If I have more energy and money, I might invest in fish cages too. I want to 

be rich”.4 

Fish cage farmers reported more risk due to infected fish due to water quality and 

a more severe climate. A majority (thirty-five out of fifty) reported an increased 

use of medicine for fish over the past five years. They suspected that cause was 

water pollution from their cages but also believed that pollution was caused in 

the early rainy season from the heavy use of pesticides and chemical fertilizers 

from intensive agriculture along the SRB. The village head of Ban Hat Guan said 

that regulations existed to prevent fish farmers from disposing dead or infected 

fish into the river, but in reality, fish farmers did not follow these restrictions. Up 

to now, there has been no regulations restricting access of the use the river by the 

Marine Department in charge of the river bank. However, the law requires the 

Tambon Administration Organisation (TAO) to take care of the local 

environment. Permission to conduct aquaculture activities in public space in the 

river requires permission from the TAO, but in reality, there is no enforcement 

of this process yet. The head of TAO, who is also involved with operating fish 

cages said: 

“I know that TAO is now in charge of collecting a tax on fish cages in the public 

river. The Marine Department has mandated a tax 50 TB per square meter of fish 

cage. However, if the local law is issued by me, how can I be elected next term?”5 

The case study from Ban Hat Kuan presents the necessary process transition of 

livelihoods and income diversification through investment in aquaculture. 

                                                            
3 Interview with Mr. Pu, 25 March 2016. 
4 Ibid. 
5 Interview with the Head of TAO, 10 October 2015. 
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Nonetheless, the question remains, how can aquaculture be conducted in an 

environment friendly way?  How can the capacity of the river to provide benefits 

to both fish farmers and the communities whose livelihood depends on it be 

sustained? 

As Lebelet al. (2013) has detailed, factors that determine the success of fish 

farmers including access to markets and climate and environment-related risks. 

The increased problems with disease and use of medication are key challenges for 

aquaculture, but the sensitivity of water resources to pollution from within the 

watershed or river can be seen as a positive pressure to improve sustainability.  

Therefore, caution should be taken when authorizing cage culture in the public 

river. Stimulating shared concern and incentives for collective action in support 

of more sustainable practices is required.   

 

Conclusion 

In this paper, research was conducted in Ban Hat Kuan Village in the lower SRB 

of northeast Thailand to understand the development of aquaculture fish farming 

and the implications regarding livelihood changes as a part of the process of 

diversification of rural incomes. This paper indicates three key transformative 

trends and socio-economic conditions in the study area:   

First, the paper reveals the intensification of aquaculture which has concentrated 

in the hands of individuals who have access to capital. In this case, the majority 

of fish farming pioneers are those who experienced out-migration to Bangkok 

and its vicinities and destinations aboard. They returned to Ban Hat Kuan over 

the last ten years during the period when the Fisheries Department in 

coordination with the CP Company heavily encouraged farmers to invest in 

tilapia farming as a growth industry to supply local markets. The early fish 

farmers in Ban Hat Kuan held contracts with CP but have subsequently become 

independent farmers and fish traders. At present, no farmer was currently 

contracted with CP. A majority of fish farmers in this village were contractors 
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who were obliged to buy fish supplies from one particular fish traders from the 

village and sell their harvest to the same trader. 

Second, the research reveals that the transformation from wild capture fishing to 

fish farming has eventually resulted in socio-economic changes for the villagers. 

As with other areas of Northeast Thailand, villagers are increasingly connected to 

external markets. Their livelihood strategies as a result are increasingly driven by 

market opportunities. Importantly from the research findings, fish- farming 

households were shown to be able to earn more income than the non-fish 

farming households so income disparity issues from differential access to 

aquaculture production needs to be further addressed. 

Finally, this paper has demonstrated the environmental implications and 

exclusion that has occurred due to expansion of aquaculture production. Waste 

from fish farms such as uneaten food and dead or diseased fish can accumulate 

and pollute the river. In addition, the overuse of antibiotics is harmful for the 

water and human health. However, conflicts between fish farmers and non-fish 

farmers who still practiced capture fisheries appeared to be rare due to their 

social intimacy. Since water quality is the significant factor for fish farmers to 

succeed in production, stimulating shared concerns and incentives for collective 

action in support of more sustainable aquaculture is required.   
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Introduction 

The Son La hydroelectricity power plant is the biggest hydropower development 

in Vietnam, and is considered a special national construction. This 2,400 MW 

hydro dam holds a capacity of 9.26 billion cubic meters, and is estimated to flood 

23,333 hectares of land, including almost ten thousand hectares of rice paddies, 

gardens, and fishponds (Dao, 2011). While the construction of the plant was 

under direct supervision of the government, the Prime Minister and other 

government officials repeatedly declared they would guarantee the 20,340 

households and 93,201 people from 248 villages in the three provinces of Sơn 

La, Điện Biên, Lai Châu affected by the Son La dam that they would gain equal 

or better life after resettlement (VNPM, 2016).The hydro plant was built during 

2005-2012, and it was stated that its completion was two years earlier than it had 
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been set in the plan. Quick preparations for the resettlement and short time for 

calculation and disbursement of compensation were the main factors 

contributing to the earlier completion of the construction. In practice, fair 

compensation before and during displacement in addition to other suitable and 

sufficient support mechanisms after resettlement should be the key factors that 

contribute to the mentioned target achievement set by the government, however. 

The building of the Son La hydroelectricity dam resulted in the massive 

resettlement of households, moving people from their ancestral land to very 

different land and climate conditions. Resettled people are faced to some extent 

with the issue of justice deriving from resettlement and compensation process. 

They have been suffering from land shortages caused by their inability to access 

essential livelihood resources, such as land rights, forest use, and access to 

fishing. Resettled people demanded adequate and fair compensation for the loss 

of their traditional land as well as redress to stabilize and improve their life over 

the long term. Currently, those people face difficulties in meeting agreed 

livelihood standards, which includes stable income, non-toxic farming, and access 

to safe drinking water. 

Although some research and newspaper articles have attempted to examine the 

real situation of the resettled communities, greater investigation on the issue of 

justice of compensation in such resettlement programmes is lacking. To fill this 

gap, the aim of this research is two folds: 1) to evaluate stated objectives or 

commitment of ‘equal or better life after resettlement’ and actual circumstances 

as perceived by resettled households. Specifically, this evaluation consists of: a) 

issue of timing, dimension and fairness of compensation for resettlement; b) 

sufficiency of compensation for loss, removal, stabilization and opportunities for 

future development; and c) opportunities to improve resettled people’s life. 2) To 

examine the degree of community involvement in planning, decision and 

suitability of the support mechanism. The results of this research aim at raising 

voices of the resettled people in response to increasing resources for 

development in the region. Furthermore, the gap between the perceptions of 

affected local people and those of the local authorities, hydropower technicians 
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and the media can be better anticipated so as to become a useful source of 

information, which will help the relevant actors recognize and implement suitable 

solutions and approaches in the future. 

Methodology 

This research involves 36village heads, leaders and villagers from 18 villages, 7 

communal leaders, 5 district officers in 4 districts of Son La province and one 

district of Dien Bien province, 6 provincial officers who attended and spoke at an 

advocacy meeting as well as 1 director of the Son La hydro dam. Among the 55 

respondents, 33 were involved in direct interviews and 22 participated in 3 group 

discussions and presented their views. The researcher started with building 

relationship and trust among the informants as a foundation for semi-structured 

and in-depth interviews. The research involves representatives from different 

social status, gender and ages, while interviewing village heads and elders brought 

about history of the community and an overview movement of the village. When 

interacting with people, the researcher conducted participant observation, note 

taking, voice recording and photograph taking with the permission of the 

interviewed participants. The researcher collected data over the course of two 

fieldtrips trips in early 2016. The first fieldtrip focused on the individual 

interviews of 16 informants from 7 villages. The second trip opened up some 

focus group discussions where representatives from 14 different resettled villages 

affected by the Son La dam were involved. Following the two above-mentioned 

fieldtrips, additional follow-up interviews were conducted later via telephone in 

order to get updates and fuller information relevant to the topic. Secondary data 

was collected in the form of district and communal social-economic reports as 

well as evaluation reports from the resettlement agencies. The collected primary 

data, including collected interviews of villagers, village chiefs, and local officers 

were compared to the literature review of the publications and newspaper articles 

that related directly to the research focus.  
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Literature review 

The analysis of justice in resettlement compensation draws on the 'environmental 

injustice ‘framework suggested by Middleton et al (2015), which consists of three 

modes: 1) distributive justice, relating to fairness of accessing and sharing 

resources;2) procedural justice, which refers to how and who is involved in 

consultation and decision making; and 3) justice as recognition, relating to 

inclusion and exclusion of a certain group in the development process, in which 

marginalized groups often face obstacles in accessing natural resources. 

Middleton et al show that the problems inherent in decision-making on food, 

water, energy nexus often come from unequal power relations, lack of 

democracy, transparency and public participation (2015: 628). Therefore, it is 

recommended that a bottom-up approach is used and fair decision-making and 

an introduction of the concept of environmental justice in the water-food-energy 

nexus be promoted (Middleton et al, 2015: 645). 

There are relevant publications relating to the Son La hydropower plant and its 

induced resettlement and compensation system. Among them, Nga Dao’s (2011) 

is a remarkable one. According to Dao, before resettlement, affected people 

mainly lived and produced food for self-sufficiency (2011: 128). Due to huge 

numbers of resettled people and a very short time for preparations, 

compensation and resettlement, the recruited staffs had little knowledge of 

resettlement process, which resulted in them not being capable enough to 

operate smoothly. Consequently, land allocation and compensation processes 

were also very slow. A large number of resettled people found there were still no 

roads, water or electricity in the resettled sites following their relocation. It even 

took a year or longer for people to get access to roads and electricity in some 

resettlement sites. In addition, many resettled people face shortage of water every 

day (2011: 124).Limited availability of farming land, especially wet-rice fields 

became a critical issue. Because wet-rice fields were not available, resettled people 

received hilly subsidiary croplands instead (Dao, 2011: 129). While land cannot be 

distributed to babies born after the resettlement date, young couples with two 

small children may receive about 5,000m2 of land that is insufficient to maintain 
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their livelihood if they relied on land only. Therefore, many male labourers leave 

the village to find work as porters or take on other jobs to earn a living; otherwise 

their families face hunger. A number of families returned to their pre-resettled 

villages instead, located forty to fifty kilometers away from the new village in 

order to seek the remaining land located above the reservoir to grow crops (2011: 

130). Dao pointed out that the main reason for the above-mentioned 

resettlement problems consisted in the under-estimation of the costs of 

hydropower construction because the designers neglected to account for 

externalities. Losses of agricultural land and forest and the resettlement itself 

were calculated and compensated on the basis of prices that were below the 

market level. This resulted in the project costs being set far lower than any real 

costs (2011: 132). 

Research findings 

1. Results from primary data 

Table 1 below gives an overview of the three main issues of land, water and 

compensation for the 18 villages affected by the Son La hydropower plant. It 

shows that all the visited villages are facing shortage of land, while representatives 

of 15 villages (88%) claim shortage of drinking and/ or irrigation water, and 

people from 16 villages (94%) within the total 18 villages judge the compensation 

process was unfair. ‘Unfair compensation’ here can be understood as insufficient 

payment due to shortage in measurement and calculation of loss, undue payment, 

or not even rate of compensation between different groups of resettled people. 
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Table 1: Issues raised by the 18 visited village representatives 

# Village Commune, district 
Shortage 

of land 

Shortage 

of water 

Unfair 

compensation 

1.       Na Nát 

Na Lay, Mường 

Lay (Điện Biên 

province) 

Yes n/a Yes 

2.       Củ Pe 
Mường Bon, Mai 

Sơn 
Yes Yes Yes 

3.       
Hé 2 (bản 

Hé) 

Mường Chiên, 

Quỳnh Nhai 
Yes Yes Yes 

4 
Hé 1 (Tông 

Tở) 

Mường Chiên, 

Quỳnh Nhai 
Yes n/a Yes 

5.       Húa Lấu 
Mường Giôn, 

Quỳnh Nhai 
Yes Yes n/a 

6.       Chẩu Quân 
Mường Giàng, 

Quỳnh Nhai 
Yes Yes Yes 

7.       Nha Tổng 
Mường Giàng, 

Quỳnh Nhai 
Yes Yes Yes 

8.       Phiêng Lèn 1 
Mường Giàng, 

Quỳnh Nhai 
Yes Yes Yes 

9.       Phiêng Lèn 2 
Mường Giàng, 

Quỳnh Nhai 
Yes Yes Yes 

10 Phiêng Lèn 3 
Mường Giàng, 

Quỳnh Nhai 
Yes Yes Yes 

11.    Co Chặm 
Chiềng Bằng, 

Quỳnh Nhai 
Yes Yes n/a 

12.    Mai Quỳnh Mường Bon, Mai Yes Yes Yes 
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Sơn 

13.    
Noong 

Luông 
Cò Nòi, Mai Sơn Yes Yes Yes 

14.    

Hoa Quỳnh 

(Resettlement 

No. 428) 

Hát Lót, Mai Sơn Yes Yes Yes 

15.    Chiềng Yên 
Chiềng Cọ, Sơn 

La city 
Yes n/a Yes 

16.    Pá Uân 
Mường Giàng, 

Quỳnh Nhai 
Yes Yes Yes 

17.    Ná Mường 
Mường Trai, 

Mường La 
Yes Yes Yes 

18.    Nà Tân 
Tân Lập, Mộc 

Châu 
Yes Yes Yes 

 Total ‘Yes’  18 15 16 

Source: CIRUM, 2016. 

While the above table gives a summary of the visited villages, the following sub-

sections help to clarify each issue in more detail with illustrated quotations and 

stories from the informants. 

1.1. Calculation and coverage full cost of the losses, particularly 

traditional cultivation land 

Most respondents from the studied villages were not satisfied with the received 

compensation from the Son La hydropower resettlement scheme. Some people 

said that they did not get compensated for the loss of their kitchen, animal 

facilities and toilets. A number of people expressed at the meetings and 

interviews that they did not get fair and timely compensation for the loss of their 

traditional forestland. The informants said that they have not been compensated 

for the loss of production forestland or rotational cultivation land, which exists 
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above the height of 218m above sea level, or the submerged water level of the 

Son La reservoir.  

1.2. Compensation for different sections of resettlers 

People and local officers raised the question of lower land compensation in Son 

La province in comparison to what has been done in Dien Bien or Lai Chau 

provinces. Because of the formal adjustment of the rate of compensation, people 

who pioneered the move by relocating earlier said that they received lower 

payment in comparison to those who delayed their relocation. A respondent 

commented on the lack of evenness in distributing resettled land “Allocation of 

residential land in this village is not equal, while some household’s get 

320m2only, others get 350m2, or 380, or 400m2. Though people want to raise 

animals, they cannot practice it because of the land being so narrow”.  

1.3. Disbursement timing of compensation fund 

Timeline for compensation payment and redress for the loss of resettled people 

are two important factors contributing to fairness of disbursement. A village 

leader asserted “The government allocated scattered land several times”. So, it is 

difficult for the villagers to have land available in time to cultivate and make sure 

they meet their food security needs in the new resettled sites. 

1.4. Difficulties faced by resettled people 

1.4.1. Shortage of land 

There are two types of new resettlement: urban or non-agricultural settlement, 

and rural or agricultural one. While the urban settlers only get residential land, 

they face a lot of difficulties in coping with changing jobs, free market and having 

to adopt an entirely new way of life. For instance, urban resettled people in 

Mường Giàng commune, Quỳnh Nhai district do not have production land 

except approximately 400m2 of residential land. A village leader in Mường Giàng 

commune said: “there are 112 households in the village, of which 35 households 

having salaries or stable income as government staff or retired people. The other 
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77 households are typically the same poor. As farmers for generation, today we 

have no land, no money. We do not know what to do, how to live; it is very 

difficult for us. We are eating today but we do not know what we will have for 

food tomorrow. Villagers have to sell their labour force, they are worried about 

their day-by-day earning. We expect the government to have policies helping us 

to have basic production tools to produce and to live”. Another village leader of 

the same commune commented: “Without production land, almost every 

household in the village lives a challenging life. Some of us rely on catching fish 

in the river. In order to get food, we sell our labour force as builder, carpenter, 

and we provide transportation services at the reservoir. We have no production 

land, we cannot do anything, we cannot even do livestock raising. We have to 

work as builders, or vendors in small business such as vegetable sellers. We have 

now moved here for 7 to 8 years but we have not been given any support to take 

on non-agriculture jobs”. In a meeting, representatives from three other villages 

in Muong Giang commune of Quỳnh Nhai district described very similar 

situation with land shortages, labour redundancy, and low income as mentioned 

by the previous villages.  

In agricultural or rural resettlement areas, shortage of cultivable land is even more 

serious than in non-agricultural resettled areas. Land, or basic production tools to 

ensure stable livelihood is always a precarious issue everywhere in the displaced 

areas. This statement is clearly expressed by a Noong Luong village elder: “We 

are facing a lot of difficulties if you look and understand what is inside the 

community. Though the outside appearance, e.g. road, employment as labourers, 

school, etc. looks good, a critical issue is that we really lack land for cultivation. 

Land in the old village is now submerged; we cannot grow maize there. We 

would like to raise goats but there is no land available to do so”. Another aspect 

of the shortage of cultivable land is the quality of the land that allows resettled 

people to continue the production of what they used to grow in the former 

village. A villager from Hé 2 village of Mường Chiên commune, Quynh Nhai 

district said: “we are not happy at all with our living conditions in this new 

relocation area. We see that our life is harder. Today we only have one crop of 

rice with an unproductive yield, instead of two crops per year before 
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resettlement”. Moreover, it is not easy for resettled people to find jobs and 

alternative income sources in order to compensate for the land shortage. A Hoa 

Quỳnh villager in Hat Lot commune, Mai Son district stated: “We only have 

8,000 to 9,000 m2 of land allocated to a household of 4 people. We mainly grow 

maize. Being landless, we have to work as hired laborers in order to get VND 

120,000-130,000 (USD 5.4 to USD 5.8) per day. However, jobs are only available 

at certain times, depending the owner’s call. We have a little piece of land, it is 

not enough for our living”. 

1.4.2. Training on new skills and job created for resettlers  

Because of land shortage for cultivation, it is necessary to provide suitable 

training to improve skills and create jobs for resettled people. However, this 

activity is not recognized by the affected people as a suitable and helpful type of 

support. A village leader said: “We have to run different small business at the 

market. The district officials offered us training on growing mushrooms but after 

the training we found it difficult to practice it because of investment fund 

shortages. Only 4 households were able to do these job stable jobs to do because 

they themselves contributed small capital in their business and received funding 

support to maintain their job”. People from other localities in Dien Bien 

province shared similar concerns about urban or non-agricultural resettlement. A 

villager of Na Lay commune, Muong Lay town said: “We do not have. We have 

to run different small businesses in town but we do not earn enough for our daily 

life.  Many of our villagers have a lot of debt due to daily food (rice). For our 

house, we are allocated 300 m2 per household. Every day we have to go to the 

river for fishing to earn a living. People do not own a boat for fishing; it means 

that not everyone can do fishing. Six among 53 households in our village can go 

fishing. They earn from VND 30,000 (USD 1.35) to VND 150,000 (USD 6.7) per 

day depending on their luck. Other people work as labourers for companies or 

landlords. 30% among us have to venture indifferent small businesses such as 

vegetables and rice or cake selling, or making furniture and repairing motorbikes, 

bicycles, or construction work. About 70% of the villagers wish to have land for 

rice cultivation instead. We are trained for taking up some kind of jobs but we 
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have not found any suitable jobs to do. We have not yet invested in livestock 

raising to create an income”. 

1.4.3. Other social issues 

While dealing with land shortage for cultivation and insufficient skills to get a 

new sustainable job, resettled people face difficulties to escape from poverty. A 

representative from The 1 village stated that: “There is no rice field in the new 

resettled village. Since we moved to live here, we have faced a lot of difficulties, 

and we want to move to another place, but where will we be going now? Who is 

responsible for us? We find it very difficult to stay here, as we only have 200 to 

300m2of cultivation land per person. This is far to be enough for production to 

assure daily food”.  Stagnation is not merely observed among the middle-aged 

and old people, but also an issue of concern faced by young resettles. A villager 

of Noong Luông village commented: “Our living conditions are difficult to 

improve. We have little land, while our children have no jobs after studying. 

There are more than10 youths in the village who graduated from colleges but 

have not been employed yet. They have no land for farming. Some of them can 

work for temporary wages because some factories near here are not so 

economically stable. Getting jobs depends on the situation of the factory 

owners”. 

1.4.4. Building infrastructure and participation of affected people 

The resettlement project has created roads, schools, healthcare centers, 

water system, etc. Resettled people are entitled to access those facilities, however 

the quality and sustainability of the above mentioned infrastructure is an issue. A 

villager from Hoa Quynh village said that: “Water (pipe) system was designed to 

get through a host village, and it was soon broken. Builders and designers did not 

listen to us when we told them to get the water source from another place, which 

is closer to our village. Then each household had to contribute VND 8 million 

(USD 358) to rebuild the water system to be connected to another water source. 

Some households had to drill 80m-depth wells to get water, and pay VND 

600,000 (USD 26.9) per month for pumping”. This story does not only reflect 

the lack of quality and sustainability of the compensated constructions, but also 
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the rights of affected people in being consulted and being active decision makers 

in a resettlement project. 

2. Results from secondary data 

Table 2 below reflects the main issues identified in 19 villages, which appeared in 

publications and the media via search engine. Because the retrieved articles focus 

mainly on land issues, problems related to water or compensation fairness may 

not have been written down in the publications although they are issues of great 

concern in reality. For instance, the three villages of Na Nát, Củ Pe and Hé being 

covered in the publications, which are the same as the visited villages of the field 

research and primary data of this paper, the issues of water shortage and 

compensation fairness are not mentioned in the publications while they are 

shown in the set of primary data. Among the 19 resettled villages found in 

publications, people in 17 villages (or 89.4%) are facing land shortage. Daily fresh 

water and/ or irrigation water shortage is revealed by 3 villages (15.8%), and 

unfair compensation is claimed by people in 7 villages (36.8%). 
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Table 2: Issues of the 19 villages appearing on publications and the media 

# 
Village 

Commune, 

district 

Shortage 

of land 

Shortage 

of water 

Unfair 

compensation 

1 

Na Nát 

Na Lay 

commune, 

Mường Lay 

district 

yes 

 

 

n/a 

2 

Củ Pe 

Mường Bon 

commune, Mai 

Sơn district  

yes n/a n/a 

3 

Hé 

Pác Ma - Pha 

Khinh 

commune, 

Quỳnh Nhai 

district 

yes n/a n/a 

4 

Hoa 2 

Tân Lạ ̂p 

commune, Mọ ̂c 

Châu district 

n/a n/a yes 

5 

Hua Tát  

Cò Nòi 

commune, Mai 

So ̛n district 

yes yes yes 

6 
Residential 

area No. 7 

Na Lay ward, 

Muong Lay 

town 

yes n/a yes 

7 Huoi Luc 

1 

Muong Bang, 

Tua Chua 
yes n/a n/a 
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8 

Quỳnh Lỷ  

Chiềng Sung 

commune, Mai 

Sơn district 

yes n/a yes 

9 

Lóng 

Chiềng Bằng 

commune, 

Quỳnh Nhai 

district  

yes yes n/a 

10 

Nam Voi  

Nam Pi 

commune, Nam 

Nhun district, 

Lai Chau 

yes n/a yes 

11 

Bó 

Na Lay ward, 

Muong Lay 

town  

yes yes yes 

12 

Hốc 

Na Lay ward, 

Muong Lay 

town  

yes n/a n/a 

13 
Nặm 

Khao 

Tân Lập 

commune, Moc 

Chau district  

yes n/a yes 

14 

Dọi 2  

Tân Lập 

commune, Moc 

Chau district  

yes n/a n/a 

15 

Pa So  

Phong Thổ 

town of Lai 

Chau province 

yes n/a n/a 

16 
Hữu Nghị  Phong Thổ 

town of Lai 

yes n/a n/a 
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Chau province 

17 
Quan 

Chiêng  

Mường Lay 

town of Điện 

Biên province  

yes n/a n/a 

18 

Lốm Lầu  

Chiềng Ơn 

commune, 

Quỳnh Nhai 

district 

n/a n/a n/a 

19 
Co Đớ  

Mường Lay 

town 
yes n/a n/a 

 Total 

confirmed 
 17 3 7 

 

The selected published articles reflect each case separately, and there is not much 

comments or critiques on the issue of fairness of compensation. Among them an 

outstanding article released by the Central Institute for Economic Management 

(CIEM, 2014) challenges the principle of ‘better life in the new resettled sites’. It 

estimates that tens of thousands of people have been facing difficulties after 

resettlement; thousands of households have not received enough compensation 

and support. The article concludes that the resettlement has been conducted in a 

non-transparent and confused way. 

Discussion and conclusion 

The research findings show evidences in land shortage, job creation, and income 

condition and infrastructure facilities that undermine the ‘equal or better life after 

resettlement’ statement made by the government. In reality, all the villagers 

expressed their strong concern about land availability for current and future 

generations. Another issue is the change of production, lifestyle and people’s 
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ability to adapt in the new area. Relocated people used to practice self-sufficiency 

when rice field, cultivated lands, streams in the pre-resettled, original land used to 

provide them with almost enough food for them to meet their basic necessities. 

Though it may seem easy to get an income from hired labour in the new market-

oriented resettled areas, people may have to pay a lot more for seeds, fertilizer, 

rice, foodstuff, and even electricity for pumping drinking water in post-resettled 

sites in comparison to the former villages. Thereafter it is not possible to 

conclude that people have better consumption capacity and savings after 

resettlement. Moreover, as described by some informants, resettled people also 

face potential debts from the banks in order to have money to invest in seeds, 

fertilizers and other materials. Local people’s payment ability remains 

questionable because of a fluctuation of agricultural products, such as the 

declining price of maize or pigs this year. 

The primary and secondary data shown in the above two tables are almost 

correlated in terms of land shortage faced by resettled people. They reflect the 

critical issues found almost everywhere in the resettled communities. Although 

the issue of water shortage and compensation fairness was less identified in the 

secondary data, it does not mean that these issues do not exist. The reason is 

more likely that published articles concentrated on issues of greatest concerns 

(i.e. land) while other issues were relatively neglected. 

Drawing on found evidences and supported facts, it is reasonable to conclude 

that the compensation scheme of the Son La hydropower resettlement has not 

been fully calculated and anticipated according to the affected people. Moreover, 

resettled people are facing a number of difficulties, especially shortage of 

production land, water, and unemployment, degradation of road and other 

infrastructure, lifestyle change and the rights of people to be consulted and take 

an active part in development projects. The principle of ‘better life after 

resettlement’ remains uncertain, which requires the government and the relevant 

hydropower operator to address proactively. Therefore, the stabilization and 

improvement of the resettled people’s life is a long journey, which needs 

sufficient energy, expertise, consultation and further financial resources. 



  
International Conference on the Mekong, Salween and Red Rivers: Sharing Knowledge and 

Perspectives Across Borders | Faculty of  Political Science, Chulalongkorn University | 12th November 2016 
 

 

176 

 

The case of the Son La hydropower plant is a useful case study for future 

hydropower schemes in the Mekong region and elsewhere not to replicate. In 

order to avoid discrepancies in compensation and the poor performance of 

resettlement projects, it is highly recommended that full cost is calculated that 

will cover all losses as well as the cost of resettlement, stabilization and 

improvement of resettled people’s living conditions. Better social and 

environmental impact assessment should also be conducted before approval is 

given to hydropower project. This process can only be completed well whenever 

the norm of FPIC (Free, Prior Information Consent) and participatory 

consultation of the affected people are ensured. To stabilize and improve the 

livelihood of resettled people in an effective manner and to secure suitable 

design, planning and implementation of the supporting project, people’s 

participation in decision-making remains a priority. 
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Local Knowledge Amongst Farming Communities on 

Response to Water Induces Hazards: Case Study in 

Xuan Thuy National Park 

 

Nguyen Thi Hong Lam 

 

Abstract  

Local knowledge is an essential element of local adaptive capacity. The purpose 

of this paper is to examine the existing local knowledge which has been applied 

by the local people to respond to water-induced hazards in the Xuan Thuy 

National Park, Nam Dinh province. The research applied ecological framework 

to analyze relation between biological, social and physical aspects of the local 

farmer in context of their environment. Until now, water induced hazards have 

made deep impacts and comprehensively changed the life of local farmers in the 

Xuan Thuy National Park. The local people have responded to water induced 

hazards on the basis of their experiences such as watching or listening to the 

natural disaster forecast broadcasting programs, planting mangrove forest to 

prevent soil erosion, construction of adaptive houses, settlement at safe places to 

protect against storms, floods as well as adaptation in their livelihoods. The male 

and female farmers play different roles in their activities. This research found out 

people’s efforts to respond, protect, and adapt to the current rapid changes of the 

water induced hazards to make recommendations for an effective application of 

local knowledge to mitigate negative impacts caused by the natural hazards in the 

Xuan Thuy National Park. 

Keywords: Local knowledge, water induced hazards, gender, Xuan Thuy national 

park 
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Introduction 

Viet Nam is considered as one of the countries most affected by climate change 

and associated to phenomena such as sea water rise, and other natural disasters 

(The National strategy on climate change, 2011). Water induced hazards, 

especially storms, floods and droughts would bring increased disaster risks in low 

lying coastal areas. Climate change seriously threatens food security and 

agricultural development but the communities’ awareness is still very limited. 

These challenges urge Viet Nam to take greater efforts to respond to climate 

change while promoting economic development.  

In vulnerable areas, local knowledge on responding to climate change has played 

an active role in the lives of rural communities. There is a multidimensional 

linkage between gender and local knowledge. Local knowledge demonstrated that 

men and women play different roles in resources exploitation and usage as well as 

difficulties in their settlement. Disasters affect differently on women and men. 

These differences are primarily caused by the existing gender inequality 

constrains. Hence, the empowerment of women is a critical ingredient in building 

disaster resilience (United Nation, 2015). Besides, the method which local people 

use must be closely attached to sustainable development. Local farmers should be 

assisted in their coping strategies.  

In the world, local knowledge has been concerned for several decades by 

scientists and management officials when projects make an effort to find 

solutions for water management. However, local knowledge is still a new topic 

that has not been paid attention much enough. Being aware of the matter, fellow 

conducted a research with aim to identifying the local knowledge amongst 

farming communities on responding to the water induced hazards in one of the 

most vulnerable areas in Vietnam - the Xuan Thuy National Park, Nam Dinh 

Province in the Red River Basin.  
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Literature Review 

Local knowledge has been respected and studied intensively since the 1980s 

(Brosius, 2004). This term was firstly used by Robert Chambers in a journal 

issued in 1979, then it was used by Brokensha and Warren in 1980 and it has 

been used up to now (Chambers, 1979; Brokensha, Warren and Werner, 1980). 

The concept of local knowledge or traditional knowledge has so far been defined 

in variety of ways depending on different fields, specialties or purposes of use. 

Although variety of names is used, the object in local knowledge research is 

always an endemic knowledge system of local people relating to the relationship 

between local people with the surrounding natural environment. 

As defined commonly by UNESCO1, the term indigenous knowledge or local 

knowledge refers to the complete knowledge components which are maintained, 

developed in a long time with the close interaction between human and natural 

environment. The local knowledge is a part of the harmonized cultural system, a 

collection of knowledge including language system, naming and classification, 

resource usage practices, production activities, rituals, spiritual values and world 

view.  

The indigenous knowledge exists and develops in certain situations with the 

contribution of all members in the community including the elderly, the youth, 

men and women at a defined geographical area (Grenier, 1998). Thus, the most 

basic features of local knowledge is an endemic, it is the knowledge systems of 

local peoples or community in a particular area, to survive and thrive in these 

situations in certain geographical areas (Warren, 1992). Determining time and 

space, the Indigenous knowledge is the knowledge systems existing and 

developing in certain circumstances in the defined geographical regions with the 

contribution of the members of the community (Grenier, 1998). 

The development of indigenous knowledge systems has become a vital issue for 

the people creating these systems. Such knowledge system has been cumulated, 

reflected through the experience, tested and completed over time by local people 

                                                            
1 UNESCO Official Site, 2016 
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(Warren, 1992). Local knowledge is not limited to tribal groups or native people 

in a certain area or rural residents. Each community from urban to rural areas has 

the local knowledge (Charyulu, 1998).  

In fact, there is a variety of terms used to describe these sets of understandings, 

interpretations and meanings that are part of a cultural complex that 

encompasses language, naming and classification systems, practices for using 

resources, ritual, spirituality and worldview; such as “local knowledge”, 

“traditional knowledge”, “traditional environmental knowledge”, “rural people’s 

knowledge”, “indigenous traditional knowledge,” “indigenous technical 

knowledge”, “traditional ecological knowledge”, etc. (Sillitoe, 1998). Despite 

having different names, the concepts share common features as follows:  

Indigenous knowledge is the knowledge relevant to a certain location, culture or 

society; Nature of behaviour; Being belongs to a group of people living in a 

system that is closely linked to nature; unlike the formal scientific knowledge 

(Johnon, 1992). In this research, the researcher considered these terms to have 

the same meaning and used the united term “local and indigenous knowledge”. 

So far, many studies on indigenous knowledge in the world have been 

announced. A variety of research about local knowledge worldwide shows 

increasing importance of its role in rural development.  

 

Methodology and methods 

Ecology is the study of the relationship between living things and their total 

environment. Based on this general definition, then human ecology refers to an 

interdisciplinary and trans-disciplinary study of the relationships and interactions 

among humans, their biology, their cultures, and their physical environments 

(Sutton and Anderson, 2010). This research applied Human Ecology Framework 

(HEF) to analyze the interaction between human and biosphere, between human 

society and natural environment. HEF serves to consider the interaction among 

all components of ecosystem and society in a unified body, and then find ways to 

response with the increasing environmental issues and changes of natural and 
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social systems. HEF also unifies natural scientists and social scientists (Le Thi 

Dien, 2002). 

In Teherani – Kroenner’s opinion (1992), human ecology model was designed 

based on human activities with adaptation to the natural and social environment. 

In 2001, Dang Tung Hoa applied the Model of Human Ecology based on 

Teherani-Kroenner in the study of the relationship between people and the forest 

resources under respect of gender (Dang Tung Hoa, 2001). The Model of 

Human Ecology showed that people are born with physical demand and spiritual 

one, when they live in both natural environment and social-institutional 

environment. The below model is modified after Dang Tung Hoa and Teherani-

Kroenner by researcher: 

Figure 1.  Model of Human Ecology 

 

 

Source: Modified after Teherani-Kroenner and Dang Tung Hoa, 2014 

 

This model can be described as a system, in which a change in one factor due to 

external impact makes the other factors’ change, local knowledge and gender 

issue is integrated in this model. 

To collect information from local people, this research applied PRA 

(Participatory Rural Appraisal) method Participatory Rural Appraisal (PRA) is a 

method applied for an inter-branch group working with people to provide rapidly 
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and systematically rural development issues (Cavestro, 2003). PRA is conducted 

through some discussions with local and hamlet’s officials of research areas. 

Some tools as map of hamlet, seasonal schedules, SWOT, and so on are used to 

understand the ways to deal with disasters according to the opinion of local 

relevant sides. However, due to the limitation of time and resources, the 

researchers only make use of these following tools: Mapping, Semi-structured 

interview and household case study.  A focus group discussion is used with 

farmers to collect local knowledge used over generations and information relate 

to roles of male and female in livelihood. 03 group discussions including male 

group, female group, and local government group were led and 16 households 

are interviewed. Results from a group discussion of farmers are the ranking in 

effectiveness which each local knowledge on response to water induced hazards. 

Findings and discussion 

4.1. The water induced hazard situation in the research area 

Xuan Thuy National Park is located in Giao Thuy district, Nam Dinh province. 

Xuan Thuy National Park placed in Red River estuary named Ba Lat where all 

streams run into the sea, which belongs to coastal area in the Red River Basin.  

Figure 2. Xuan Thuy National Park Subregion Map 

 

Source: Xuan Thuy National Park, 2007 
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The Core Zone of Xuan Thuy National Park consists of: Interior islet of Con 

Ngan and the whole islets of Con Lu and Con Xanh. The total area of the Park is 

15,100 ha (with 7,100 ha of Buffer Zone and 8,000 ha of Core Zone), in which 

12,000 ha belongs to Ramsar Site. The Core Zone covers an area of 3,000 ha of 

dryland when tide falls and 4,000 ha of wetland. The entire Buffer Zone and 

Core Zone of Xuan Thuy National Park are located on the area of Giao Thien, 

Giao An, Giao Lac, Giao Xuan and Giao Hai Commune.  

Xuan Thuy National Park lies in the tropical monsoon region; the natural terrain 

is formed owing to the sedimentation regime in the river estuary. The large 

alluvial grounds and rivers interspersed created specific scenery to the Park. 

Water induced hazards through phenomena such as: Rising sea level; Storm, 

flood and heavy rain; Erosion and Salinity intrusion are causing deep impacts and 

comprehensively changing the life on this area. 

Rising sea level 

Monitoring data at gauging station along with Vietnamese coastal road showed 

that currently, rising rate of sea level on average in Vietnam is about 3mm per 

year (period of 1993-2008), which is equal to the world’s average rate. Over 50 

years, sea level at Hon Dau gauging station has risen about 20cm (MONRE, 

2008). Xuan Thuy National Park lies in wetland ecosystem, one of the most 

vulnerable areas when sea level rises. Boundary outside the area will be eroded 

and the new wetland area will be deeply formed from inside because dry land are 

flooded due to rising sea level. However, in fact, the new wetland area is much 

smaller than lost wetland. These tidal wetland areas can be found between sea 

level and the highest tide in monthly moon circles. Therefore, areas with short-

term tidal circle are the most vulnerable.  

Storm, flood and heavy rain 

According to data from weather station of Nam Dinh province, in particular and 

other weather stations in neighborhood in general, annual precipitation tends to 
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decrease from 2000 until now2. Several recent years, average rainfall here is about 

1.650mm. There are about approximately 150 days of rain each year. Rainfall is 

distributed very unevenly over time of the year. There are two obvious seasons in 

year: dry and rainy seasons. Residential community at five communes including 

Giao Thien, Giao An, Giao Lac, Giao Xuan and Giao Hai is more vulnerable 

when flood season comes. The higher sea level is, the wider the influence of 

storm and flood to mainland is. According to data from meteorological station, 

the number of tropical cyclones impacting on Vietnam has increased significantly 

since 1950s. When the storms appear, sea level rises about 5-6 meters and strong 

waves can break down sea dykes and strictly deform coastline. Flood devastates 

rice fields, shrimp lagoons, effecting on cultivation, livestock and aquaculture. In 

addition, floods also destroy infrastructure, roads, shrimp lagoons, buildings and 

so on which causes bad effects on tourism and other service industries. However, 

the biggest impact of floods is that they could take human lives and cause 

infectious diseases affecting human health.  

Erosion 

In Xuan Thuy National Park, erosion occurs both in riverbank and coastlines. 

Research on Application of GIS Technology aiming at estimating the variation of 

resource at Xuan Thuy National Park region in 1989-2007 by Department of 

Natural Resource and Environment of Nam Dinh province in 2010 showed large 

changes of land. From 1989 to 2007, Xuan Thuy National Park region has faced 

huge fluctuation (Nam Dinh DONRE, 2010). Both erosion and consolidation 

processes taking place simultaneously and strongly change the boundary 

consecutively. Coastline erosion occurs mainly on the East of sand ridges with 20 

km of length. These eroded areas only appear at the beginning and the end of 

Con Lu. Commonly, erosion rate is different between ridges. Con Lu’s erosion 

and consolidation rate is stronger than Con Ngan’s and Con Mo’s ones, while 

interior islet protected by Con Lu is only consolidated due to not being affected 

by the waves. In general, Interior Islet is relatively stable area, and is consolidated 

more towards the West (Giao Hai region). From 1989 to 2007, Xuan Thuy 

                                                            
2 NamDinh province official site, 2016  
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National Park region is always consolidated. Consolidation rate in period of 

2003-2007 is 1.36 times faster than period of 1989-2003. One of the main effects 

is that people are aware of important roles of mangrove forest as well as 

protection and reasonable exploitation policies and recover cut-down forests to 

create ideal conditions for sedimentation and decreasing impact of wave power 

on coastline. The strong consolidation areas such as the end of Con Lu, Interior 

Islet are exploited and used to cultivate brackish water aquaculture. Estuarial 

areas are more convex than basic coastline, so flows of Vop River and Tra River 

are narrowed gradually. Therefore, main wave directions always concentrate high 

power, which has a capacity of strong destruction. However, presentation of 

mangrove forests at two banks of the river contributes to control effects of wave 

(reducing erosion while accelerating consolidation).  

Salinity intrusion  

One of the most important factors affecting the development and distribution of 

mangrove forests is salinity. Rising sea level and the change of river streams 

affect the distribution of salinity and the amount of clean water at Xuan Thuy 

National Park, which influences the growth process of mangrove forests 

(Nguyen Van Vu, 2014). Mangrove ecosystems will react, which is manifested in 

many ways, such as changing productivity, expanding the area or biodiversity, or 

moving to another place. These modifications could change the number of 

fishes, shrimps, crabs and other species living in mangrove forest area. Mangrove 

ecosystem is the habitat of many creatures; therefore, each lost area will 

negatively affect life cycle and living space of those.  Furthermore, shortage of 

rain and reduction of precipitation in recent years also led to the increase of 

salinity seasonally. Normally, in April, water from upper reaches helps reduce 

salinity and allows species to grow, especially molluscous. However, recently, that 

rain drops and precipitation reduces has made salt level raise, leading to the fact 

that species of molluscous grow and develop slowly. Beside the impact on 

ecosystems, salinity also affects the life of local people who have to bear some 

disadvantages such as having to travel a long distance to access clean water, 

lacking of clean water for cultivation and standing for huge loss in aquaculture 

caused by the fact that many species cannot survive in saltwater environment. 
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4.2. Local knowledge on response to water induced hazard 

In the process of interview, data collection and discussion with presentation of 

communities (PRA), many comments of communities and related sides about 

impacts of water induced hazards on the local are totally acknowledged. It can be 

seen that impacts of water induced hazards together with the current pressure 

caused by social and economic development have been making local 

communities suffer huge losses. Impacts of water induced hazard, both direct 

and indirect, have been increasingly affecting the lives of local people. Extreme 

weather events have been progressively occurring with higher level and frequency 

compared to the past. The local communities are vulnerable subjects not only 

because they live at the boundary between the mainland and the sea, but also due 

to the livelihoods crucially depending on the nature.   

Disaster forecast   

In the past, due to shortage of media such as radio, television, the internet, radio 

communication and telephones, local people at Buffer Zone communes of Xuan 

Thuy Nation Park only used experiences through word of mouth to deal with 

coming storms. For example, “rang” is phenomena of coloured western cloud on 

the sky-line. Golden cloud on the sky-line means shining, white cloud means 

wind and red cloud means rain. Or if wasps nest on ground or on the tree, floods 

will appear. Flooding water will go down if wind change into northwest direction 

and on the sea, thunder appears. Nowadays, the weather unfolds unusually, 

making weather prediction by experiences become difficult. However, people are 

aware of updating happenings and weather forecast via some means as 

televisions, radios, loudspeakers, and so on to carry out responding methods. 

Planting mangrove forest to prevent soil erosion 

Many years ago, at Buffer Zone communes of Xuan Thuy Nation Park, people 

planted mangrove forest to prevent soil erosion. Survey results showed that 

100% of interviewed local people are aware of importance of mangrove forest to 

wetland ecosystem. Mangrove forest is a shield to protect people from storms 

and prevent coastal erosion. Recovered forests are effective method to deal with 

storms. At some mangrove forest areas, local people have planted forests to 
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prevent storms and waves often appearing here. They grow kandelia obovata, a 

typical species of mangrove forest. Besides, they also plant aegiceras 

corniculatum, bruguiera gymnorrhiza in lagoon area to hold back waves because 

waves created from wind in storms affect seafood in the lagoons. At high alluvial 

flats, casuarina trees grow fast; however, ten last years, they were submerged due 

to rising tide (about one hectare of casuarina forest at Con Lu were dead because 

casuarina trees only live at high land). Especially, 0.5 hectare of mangrove forest 

was buried in the sea water and died (Mangrove trees only can withstand flooding 

in a certain time, not a long time).   

Adapting houses, settlements to cope with storm, flood 

Before floods, local people fasten outside and inside houses by using bamboo, 

wood and long planks to prop at the top of pillar, the connection point of rafter 

and pillar, fixing pillar to avoid moving. If there are many pillars in a house, 

associate them together by bamboo or woods and fasten. When the roofs 

covered with steel sheet, you should put sandbags on it at important places as the 

position of purlin, edges of metal roof. The more sandbags you have, the better 

you are. These sandbags connect together by a bamboo bar or a string. All 

wooden doors, sliding doors should be fastened by iron wires or nails through a 

bamboo or wood bar, especially when the door pushes in, covers vent and you 

should stick X inside to avoid breaking. Check all positions to find out suitable 

responding methods. All large trees, branches of trees must be cut or trimmed in 

order to avoid hurt people in strong storms. Disconnect the electrical systems 

and electronic means by cutting main knife-switch, lowering antenna column, 

cutting down trees spreading to bare wire.  

During floods: When shelters become dangerous, people should move to safer 

places. If people decide to stay, choose the safest places to dodge such as 

position without fallen tiles, purlins, … People shouldn’t avoid going under the 

table, or empty wooden beds. Some families dig tunnels which are located at high 

places, away from ancient trees, walls to avoid dangers due to tides or heavy 

objects.  The area of tunnels depends on the number of people. Sandbags are 

used to cover around tunnels. Depth of tunnels is moderate to make sure people 



  
International Conference on the Mekong, Salween and Red Rivers: Sharing Knowledge and 

Perspectives Across Borders | Faculty of  Political Science, Chulalongkorn University | 12th November 2016 
 

 

190 

 

are safe. Tunnels are equipped with roof, sand-resistant walls, and exit doors. 

Only go out when the storms absolutely disappear. In a situation where water 

rises, shelter is filled by water, people should have backup methods to move 

higher land and go early before the floods become more dangerous. Bags of 

foods and private items should be put at high places. Fix livestock by creating 

raft, impounding chicken into cage.   

Adaptations in livelihood 

While facing dramatic impacts of water induced hazard, local communities with 

their own knowledge and long-standing cultivation tradition brought forwards 

many ways to cope with disaster for their own livelihoods. Many local people in 

the Buffer Zone communes of Xuan Thuy National Park decided to choose 

livelihoods depending on the tide. More or less, every profession is affected by 

disasters caused by the water. According to local people, in order to do seafood 

exploitation profession, they have to adapt with the water whose level is gradually 

higher and higher. Heck, using bait need to be heightened compatibly; people 

need to consider the sea level while travelling to catch seafood because it is 

higher and more dangerous. People doing aquaculture profession threatened by 

the tide also need to change their means. For example, they should invest money 

to heighten lagoon banks, sentry boxes, be ready to cope with severe disaster and 

weather happening more regularly. Due to the higher temperature and other 

adverse factors, local aquaculture would also suffer significant consequences, 

such as: epidemic diseases arising more often, tidal ground initially divided into 

fields to raise seafood is no longer suitable for traditional seafood raising 

methods due to rising sea level caused by the tide, leading to declined farming 

yields and low production and business efficiency.  

The locals there from generation to generation have been cultivating in two 

seasons: spring season (from February to June) and summer-autumn season 

(from July to October). Nowadays, farmers have to deal with some phenomena 

such as salinized or waterlogged soils. However, according to the interview, local 

people have not found an appropriate way to adapt to the climate change yet. 

Normally, once extreme cold weather appears, the only thing farmers there can 
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do is covering the rice by plastic film. Beside this way, they do not have any other 

ways to protect themselves and their families as well as adapt to the climate 

change.  

However, those solutions are only implemented to minimize the impacts of 

natural disasters on local major trades such as rice cultivation, aquaculture and 

seafood exploitation. At the present, livelihoods of the most people there 

strongly depend on nature, resulting in the decline of productivity whenever 

disasters occur. It is important for people that are involved in aquaculture to take 

measures to adapt to the frequent changes of the environment. 

4.3. Relationship between local knowledge and gender 

There is a multidimensional linkage between gender and local knowledge. 

Women and men have their own skills and knowledge which are fairly different. 

The difference is essential to recognize how the gender distinction affects the 

structure of social system. Local knowledge defined that men and women play 

different roles in resources exploitation and usage as well as difficulty settlement. 

At the surveyed region, men mainly focus on the work that requires strength. 

Women, due to the characteristics of being hardworking and weaker than men, 

normally are in charge of the work requiring perseverance. The research results 

showed that men are primarily responsible for the aquaculture. Especially, the 

stages considered critical in aquaculture processes are performed by men. Gender 

relations reflex in the frequency/ level of participation and decision-making 

between men and women relating aquaculture activities, which also reflex the 

dominance of men/ supremacy of men over women, in particular decisions in 

production techniques. Meanwhile, women play a major role in farming, doing 

housework and taking care of children.  

Both men and women are engaged in work to seek livelihood diversification for 

the whole household. Women also participate the production activities, create 

values but not traditional role only in home making and family care. However, 

women are still at a disadvantage when compared with men through the work 

tasks. They participate not only in the production processes but also taking care 
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of family this make women lack of time to rest and take care of themselves. This 

is a common practice in rural areas in Vietnam. 

4.4. Analyzing strength, weakness, opportunities and threads of 

application local knowledge for dealing with water induced hazard    

To deal with the rising impacts of water induced hazard, local people at Buffer 

Zone communes of Xuan Thuy National Park apply local knowledge which has 

many features consisting of both strength and weakness, which is not suitable for 

current natural environment and society. Therefore, beside advantages of the 

system, local people face difficulties in application.  

Above analysis indicated that application local knowledge for deal with water 

induced hazard is still restrictive. To raise efficiency of dealing with natural 

calamities for local people, it is necessary to add local knowledge to service 

system and transfer technical for people as well as provide drought and salinity 

intrusion – resistant species to localities to make sure that all households access 

to and apply it for production. The following table analyzes strength, weakness, 

opportunities and threats for application local knowledge for dealing with water 

induced hazard.  

Table 1. Analyzing SWOT of application local knowledge 

Strengthen Weakness 

- Be suitable for local 

characteristics 

- Less costly 

- Tested over time 

- Be easy to apply and find 

materials from nature.  

- Depend on nature 

- Be low efficiency, people deal 

with disasters passively  

- Primitive means of production 

- Lack of technical and science in 

agricultural production and 

aquaculture.  

- Self - protection methods in 

agricultural production by 

disasters and epidemic are not 

effective. 
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- Gender inequality 

Opportunities Threads 

- The support of authority 

- International and national non-

government organizations carry 

out researches to help local people 

- A lot of complex natural 

disaster 

- Exhausted natural resources 

- Polluted environment   

 

                        Source: Group discussion (2016) 

 

Therefore, to gain sustainable agriculture and forestry development, it is 

significant to combine local knowledge and modern knowledge in agricultural 

and forestry extension agencies. Facing impacts of climate change and rising sea 

level, coastal residents in general and Giao Thuy region in particular have three 

basic options: protection, withdrawing, and adaptation. Protection method means 

building up dykes; withdrawing method means changing location of houses or 

factories or demarcating boundaries of undeveloped areas; adaptation means 

setting up strong rules or reinforcing alarm system. 

 

Conclusions and recommendations 

According to the results of analysis on local knowledge of famer community 

surrounding buffer zone of Xuan Thuy National Park, local residents still lack 

many essential skills to respond to water induced hazards, use production 

practices depending much on natural sources as well as lack capability of 

promoting the advantages of living area/ neighborhood. Aquaculture and fishery 

have not gained more efficiency because the local people only carry out processes 

based on their experience, but lack the knowledge of modern and advanced 

techniques as well as climate change prevention.  

Facing this situation, in the coming period, state government need to issue 

policies to support local residents to train in order to change the direction of 

livelihood development and reduce the impact of water hazards. It is necessary 
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for state government to make policies which prioritize to support the poor 

household for coping with nature change, support for training the households, 

especially focusing on farming and aquaculture (aiming to promote the living 

area’s strength), open more agriculture extension classes to raise the local 

knowledge on new and advanced techniques as well as train techniques of 

aquaculture for the local people including men and women (Aquaculture 

combination mangrove planting). 

Further, specific policies also need to be made to support rural women in 

economic development in buffer zone. Nowadays it can be seen that the roles of 

women have been more or less recognized. The gender division of labor is no 

longer clear and mandatory. Women can be valued in society. However, rural 

women are often faced with difficulties when it comes to the general accessibility 

of financial resources, capacity-building activities and technologies. Hence, the 

local governments need to run a program which women would be educated to 

promote gender equality and support women's empowerment in order to give 

them a practical understanding of innovation and skills to respond to disasters 

realities. 
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Abstract 

While mining investments have benefited the Lao economy, their impacts on 

local resources and livelihoods remains contested. This research examines how 

local authorities have exercised rules, regulations and their power to govern local 

resources. By employing the concept of natural resource governance and taking 

Phu-Hea mining site in Pek district, Xieng Khouang province of Laos as a case 

study, the lack of capacity of local authorities to protect the natural resources and 

livelihood options of local people is highlighted. Using a livelihood asset 

pentagon, it can be shown that both legal and artisanal mining activities have 

degraded natural resources and changed the livelihood options and strategies of 

local households in general and particularly for the poor. While wealthier 

households have been shown to opt for non-farm income generating activities, 

poor households and women have practiced artisanal mining as a means to 

increase income and sustain their livelihoods. From a policy perspective, this 

research highlights the need for local authorities to provide technical training on 

farm-based and non-farm-based livelihood activities to the local community, as a 

way of facilitating alternative sources of income to artisanal mining for poor 

households. 
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Introduction  

Mining investments have significantly benefited the Lao economy. Highlighting 

an increase in mineral production in Laos from $US 10 million in 2003 to $US 

1.5 billion in 2012, the World Bank (2013) has claimed that the mining sector has 

contributes 8 to 11% of gross domestic product (GDP) of Laos and 20% of 

government revenue1, mainly collected from Phu Bia Mining (PBM) and Lane 

Xang Minerals Limited. Likewise, the International Coucil on Mining and Metal 

(ICMM) (ICMM, 2011) has reported the large contribution of the mining sector 

to the Lao economy stating that large-scale mining investments have accounted 

for 80% of foreign direct investment since 2003, 45% of total exports in 2008, 

and 12% of total government revenue in 2009. The ICMM also predicted these 

mining investments would continue to create jobs, including 5% of all non-

agricultural jobs, and contribute about 10% of annual GDP over the next 15 

years in Laos (ibid). 

Despite the concerns of international mining stakeholders about adverse 

environmental impacts, social and cultural disruption and local economic 

instability (Prno & Slocombe, 2012), the impacts of the mining investment on 

local environmental management practices and local livelihoods in Laos has not 

been widely studied in the literature. Thompson (2006) claimed that mining 

projects in Laos had already severely damaged local resources, especially in the 

situation where mining projects lacked environmental plans, or procedures for 

post-mine rehabilitation. Thompson also found that while national authorities are 

aware of these problems, they lack sufficient technical, human and financial 

resources to remedy them (ibid). Furthermore, Shingu (2006) found that artisanal 

gold mining in placer deposits was important to rural farmers for cash income, 

but it encouraged illegal mechanical excavation by miners from neighbouring 

countries, and these small-scale and artisanal miners did not consider the dangers 

                                                 
1 Lao government collects royalties, corporate (profit) tax and dividends, and income tax as their 
revenues from mining and hydro power projects, and then transfers these revenues into national 
treasury, while data and information on how these revenues allocated are rarely available. 
 



 
 
 

International Conference on the Mekong, Salween and Red Rivers: Sharing Knowledge and 
Perspectives Across Borders | Faculty of  Political Science, Chulalongkorn University | 12th November 2016 

 

199 

 

associated with chemical use, such as that of cyanide, mercury and arsenic 

(Hilson & Pardie, 2006). 

Notwithstanding the economic benefits, many local communities have 

experienced negative impacts from mining activities (ICMM, 2011). For example, 

Lagerqvist el al., (2014) claimed that the benefits of resource development in 

Laos had both a negative and uneven effect on food security and poverty in rural 

communities, partially bringing to light the vulnerability of women from poor 

rural households in dealing with these issues. Hinton, Beinh off and Veiga (2003) 

found that 80% of gold panners upstream of the Nam Ou river in Luang 

Prabang Province were women and claimed that these women have been affected 

by illness, injury and stress from dust pollution and the labour-intensive nature of 

this work. Women’s participation in artisanal and small-scale mining has not only 

occurred in Laos but it has become a global problem related to large-scale mining 

in Asian (Elmhirst & Resurreccion, 2008; Hinton, et al., 2003), in African 

countries (Yakovleva, 2007). 

Keovilignavong (2013) investigated the local livelihoods surrounding the Phu-

Hea mining site in Pek district, Xieng Khouang (XKH) province in 2011 and 

found that while local livelihoods had slightly improved, land, water and forest 

resources had been seriously degraded as a result of the drilling activities of the 

mine. Moreover, the close linkage between large-scale mining investment and the 

emergence of artisanal mining was highlighted, along with the implications for 

both local community livelihoods and the broader context of local governance 

(ibid). The impacts of resource degradation on local livelihoods by mining at the 

Phu-Hea mine site and the issues related to resource governance and local 

livelihood improvement still continue to be contested in Laos (Barney, 2009). In 

particular, when small-scale and artisanal mining is viewed as alternative 

livelihood for the poor at the mining sites (Hilson & Pardie, 2006; Tschakert, 

2009), it is clear that mine governance needs to be further examined. 

In viewing resource governance as a valuable tool in helping investigators and 

practitioners better assess, understand and craft governing outcomes (Prno & 
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Slocombe, 2012), this research extends the work of Keovilignavong (2013) by 

contributing to the current debate on mining governance and its relation to local 

livelihoods and artisanal mining. In particular, it examines how local authorities in 

Pek district and XKH province, hereafter described as local authorities, have 

exercised the use of rules, regulations and their power to protect local resources, 

livelihoods and poor women from the impacts from both mining investment and 

artisanal mining at the Phu-Hea mining site. 

 

Methodology  

Two underpinning concepts were employed in this paper: natural resource 

governance and the livelihood asset pentagon framework. Roba, Gibbons and 

Mahadi (2013) define natural resource governance as “rules and regulations that 

determine (or govern) natural resources use and the way these rules and 

regulations are developed and enforced…” and “about relationships and who has 

the power and responsibility to make and implement decisions [to protect the 

natural resource]”. Within the context of the Phu-Hea mining site, the first 

concept of resource governance has been used to reveal how local authorities 

have exercised the existing rules, regulations and power to manage, protect and 

improve local resources, livelihoods and women roles in their territory in dealing 

with mining investment impact. 

The second concept is the livelihood asset pentagon framework, which was 

developed by the UK Department of International Development (DFID, 1999). 

This framework can be used to indicate how people access a wide range of assets 

in order to maintain or improve their livelihoods. These assets are grouped into 

five types of capital: human, social, natural, physical and financial capital, creating 

the shape of a pentagon. The pentagon shape shows the degree and capacity of 

people to access the five different types of capital for their livelihoods. 

On the basis of these two concepts, the design of this field research is 

distinguishable from previous research in the same three villages, namely Hoa, 
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Khou and Nonghen in Pek district (Keovilignavong, 2013) that focuses on the 

resource governance of mining investment and small-scale and artisanal mining. 

The study period has also been expanded from 2010 to 2015. While these three 

villages consist of both Lao-Loum (lowland people) and Lao-Soung or Hmong 

(highland people) residents, the social and political status of the Hmong people 

highlights the controversies related to resource development and livelihoods. The 

Government of Laos (GoL) continues to promote Hmong livelihoods due to 

their failure to provide proper land allocations under an internal resettlement 

program, as well as from the repatriation and reintegration Lao-Hmong refugees 

from Thailand (IDMC, 2010). On the other hand, the GoL is known to have 

security concerns regarding the role of active Hmong rebels in many armed areas 

(Baird & Shoemaker, 2007). 

This fieldwork was conducted in three stages. First, in each village, focus group 

discussions were conducted with groups of women, men, as well as the village 

development committees (VDCs) in the study area to develop a profile of general 

socio-economic information, livelihood patterns, changes of local resource use 

and livelihood activities as impacted by mining investment and artisanal mining. 

Second, in-depth interviews were conducted with 50 randomly-selected 

households in each village regarding information about their household 

including: wealth and social status; access and use of five types of capital for the 

development of their livelihoods before and after mining investment; changes in 

local resources from 2010 to 2015; and the key factors that impacted on their 

livelihood changes and resource usage, based on their memory. Third, a 

discussion was held and semi-structured interviews were conducted with seven 

provincial authority representatives from XKH province and seven district 

authority representatives from Pek district, who possess rights and duties to 

exercise rules, laws and their power to manage local resources in regards to 

mining investment and artisanal mining. 

Following the field research, a mixed method of qualitative and quantitative 

approaches was applied, particularly discourse analysis and regression methods, 

to analyse the data obtained. These methods complement each other as the study 
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aims to both identify causality and relationships held within the data. Next, after 

describing how resources are used for socio-economic development in the study 

area, the findings were presented in two parts. First, the nature of local resource 

degradation and the approaches to intervention by local authorities, the 

characteristics of illegal miners and how women related to illegal mining was 

revealed. In the second part, the ways in which local resource use and livelihoods 

have changed in Phu-Hea was examined. In particular, the ways each household 

has observed changes in local resource use since 2010 was analysed through an 

explanation of six indicators linking resource access and livelihoods. 

Table 1: Regression variables and their definitions 

Variable Definitions Unit Expected 

sign 

Sav Average annual saving kip/year  

Veg Average annual income from vegetable 

sale 

kip/year + 

Sala Average annual income from salary kip/year + 

Fer Average annual expenditure on fertilizer kip/year - 

Rice Average annual income from rice sale kip/year + 

Elec Average annual expenditure on 

electricity 

kip/year - 

Wom Number of women in each household persons + 

Men Number of men in each household persons + 

 

Moreover, a multi-regression analysis was applied to the data to better 

understand the association between local savings as a proxy for local livelihoods 

and other variables related to the income and expenditure of households. These 

variables are defined in Table 1. Finally, the ways in which local livelihoods have 

changed was examined by comparing the periods before and after mining 

investment. 
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Resource uses in Xieng Khouang and Pek District 

XKH province is located about 400 km northeast of Vientiane, the capital of 

Laos. The local resources in the study area are widely used to support provincial 

and district development activities. For example, natural resources are used to 

promote tourism development since XKH is a province that possesses beautiful 

scenery including high mountains, vast grasslands, caves, waterfalls, and 

archaeological sites. In particular, the history of Vietnam War, the ancient 

tourism site of the Plain of Jars, and various multi-cultural ethnic groups 

(especially Hmong people) have made XKH province a well-known tourist 

destination. Since 1998, the GoL, UNESCO2 , and the XKH government have 

worked together to protect and develop the vast historical and archaeological 

landscape of the Plain of Jars in preparation to nominate the site for World 

Heritage status. 

Local resources also serve as a major source of food and income for local 

communities, especially for the rural poor of XKH province. In the Phu-Hea 

area, about 5-8 km from Pek district, Keovilignavong (2013) revealed that most 

households access local land and water resources to cultivate paddy rice and 

vegetables for consumption and sale as well as to collect firewood and non-

timber forest products (NTFPs) in nearby forests for their daily needs. 

Meanwhile, although an economic land concession at Phu-Hea has been granted 

to PBM, local people were still found to use these resources in their livelihood 

strategies and to maintain well-being both before and after mining investments, 

but with limited access in the later period (ibid). 

 

 

 

 

 

                                                 
2 Accessed on 8 July 2016 from http://www.unescobkk.org/culture/wh/ap-sites/plain-of-jars/ 
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Table 2: Total private investment projects in resources sector, 2000-2013 

 

Agricultur

e and 

Forestry 

Industry 

and 

Handicrafts 

Energy 

and 

Generatio

n 

Minin

g 

Wo

od 

Servi

ce 

Tota

l 

XKH 32 26 3 24 16 4 105 

Pek 

district 
21 16 0 5 9 3 54 

Source: Data from MPI, created by Author 

 

Table 3: Total private financial investments in resource sector (USD million), 

2000-2013 

 Agriculture 

and 

Forestry 

Industry 

and 

Handicrafts 

Energy 

and 

Generation 

Mining Wood Service Total 

XKH 36.82 14.52 498.90 148.15 10.63 1.09 710.10 

Pek 

district 

15.84 8.14 - 12.65 6.57 1.04 44.23 

Source: Data from MPI, created by Author 

Most importantly, many of these resources have been awarded to both foreign 

and domestic private investments with an expectation that these investments 

would contribute to provincial and district development. Tables 2 and 3 highlight 

how local resources have been used to contribute to local socio-economic 

development in the study area. For example, 105 projects have invested in six 

sectors, utilising local resources, and 54 of these projects were located in Pek 

district between 2000 and 2013. These investments have brought a total financial 

investment of $US 710.10 million to XKH and of that, $US 44.23 million to Pek 

district over the same duration. 

Among these investments, PBM (90% owned by PanAust and 10% by the GoL) 

is the main mining investor in the study area. This company has a total 
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contracted area of 2,636 km2 for exploration and mining in Vientiane and XKH 

provinces (more than half of the area is situated in XKH, Figure 1). In XKH, 

PBM (PanAust, 2010) has two projects over three sites: the Phonsavan Copper 

Project, located at the Tharkhek and Khamthonglai copper and gold exploration 

sites, and the Phu-Hea gold and silver prospecting site. At the Phu-Hea site, 

immediately after the drilling program in early 2005, PanAust (2005) found high-

grade gold and silver deposits. 

Figure 1: Phu Bia Mining contracted area 

 

Source: Extracted from PanAust (2010, p. 17) 

When promoting private investment in the resources sector, the national GoL 

view the local authorities as a key actor in achieving good local resource 

governance. For example, in the Law on Investment Promotion (Government of 

Laos, 2009), the GoL has defined the rights and duties of the provincial and 

district authorities to manage investments by implementing the investment 

strategic plans, policies, laws and regulations within their regions, and particularly 

to resolve problems occurring from these investments. Similarly, in the Law on 

Minerals (Government of Laos, 2008, pp. 37-39), the GoL has identified the 

rights and duties of provincial and district authorities to monitor and assess the 

operational activities of mining projects, and disseminate information about the 
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Law on Mineral and regulations in order to ensure effective local natural resource 

management. The assignment of tasks to the local governments has also 

appeared in several other laws, such as in the Environmental Protection Law 

(Government of Laos, 2012, p. 27). These laws clearly attribute legal powers to 

the local authorities to ensure effective resources governance and to make 

decisions regarding the protection of local natural resources and livelihoods. 

Local authorities have underlined the importance of forest, land and water 

resources to the livelihoods of local people, and raised the need for better 

resource management, especially for water resources, not only for the locals but 

also for the national government plan for hydropower development. While the 

rules and regulations related to resource governance exist, the question remains 

whether local authorities have enough capacity and resources to exercise their 

power in dealing with issues related to mining investment and deliver positive 

outcomes. These issues are the centre of discussion in this paper. 

 

Research Findings  

The research findings in this paper are presented in two parts. First, the key 

findings are presented regarding local resource governance, focusing on: (1) how 

local resources became degraded and the reasons that lead to intervention by 

local authorities; (2) the characteristics of artisanal miners as described by the 

VDCs; and (3) local women’s involvement in artisanal mining. Second, the claims 

of the local community about changes to their livelihoods caused by resource 

degradation and its potential impacts are assessed. Additionally, how the local 

community perceives the changes to their livelihoods by comparing their wealth 

before and after the mining investment periods is investigated. 
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1. Resource Governance  

1.1 Resource degradations and local authorities’ intervention 

The local authorities have described how the drilling program of PBM at the 

Phu-Hea site has caused resource degradation that has impacted people’s 

livelihoods. After signing the land concession, PBM started clearing forests, 

opening a large surface area to construct access trails for the drilling program. 

During its drilling activities at Phu-Hea, PBM workers used chemicals and 

hydraulic oil to drill numerous holes, in close proximity to each other with an 

average whole size of about 20m by 20m, but with no proper management plan 

following the drilling. In 2005, rainwater eroded the surface soil at these sites, 

causing landslides and leading to sediment and muddy water being deposited into 

streams and rice fields of farmers in the foothills. The water was polluted with 

drilling chemicals and hydraulic oil, and was unsafe for use as drinking water. It 

also caused diseases and death in livestock. In the dry season, the rice fields 

irrigated with the polluted water became degraded and infertile, resulting in lower 

production of rice and other crops, and in turn lower income for the farmers. 

This impact had a direct effect on local livelihoods. 

The local authorities claimed to have mitigated the severity of these 

environmental and social impacts from the drilling activities of PBM by setting 

up a committee at the Pek District Governor’s office, working closely with the 

PBM community development (CD) unit and collaborating with technical staff of 

the provincial and district governments. Previously, the affected households 

through the Village Chief had claimed their problems were caused by the drilling 

activities, who brought the claims to this committee. Following this, the 

committee asked the CD unit of PBM to investigate these cases. If PBM 

accepted these cases, the households would receive compensation to be agreed to 

by all parties concerned, otherwise, no compensation would be provided. In 

some cases, if the households were indirectly affected, each party was required to 

negotiate to resolve the issues. So far, the local authorities have suggested that 

majority of the environmental and livelihood issues related to PBM activities 

have been addressed. In 2014, however, as proposed by the local authorities, the 
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national government suspended the activities of PBM at Phu-Hea as the mining 

location was determined to be too close to Phonsavan town and the Phu-Hea 

area is required to be preserved as a reservoir for the water supply for the town. 

Currently, PBM still remains in Khamthonglai and Tharkhek, conducting copper 

and gold exploration activities. 

Both drilling activities by PBM and local illegal mining have caused major 

environmental impacts at Phu-Hea. When PBM continued its drilling program in 

early 2006, the news of high-grade gold deposits at Phu-Hea (PanAust, 2005) 

quickly spread. Between 2006 and 2009, several people from the local area and 

elsewhere rushed to Phu-Hea in search gold by the use of simple tools (shovels, 

spades, hammers and hoes) to dig holes with improper techniques. Many 

artisanal miners found gold fragments in the soil that could be sold. Artisanal 

gold mining became a serious issue when more than twenty people died during a 

land collapse (Keovilignavong, 2013). Furthermore, methods by which chemicals, 

such as cyanide and mercury, were used to extract gold from the ore were 

dangerous. These chemicals flowed into streams and killed animals and livestock. 

Clearly, the activities of both PBM and the artisanal miners polluted and 

destroyed streams, water sources, forests and agricultural lands, resulting in 

resource degradation and harm to local livelihoods in the Phu-Hea area. 

In 2010, to prevent further damage from artisanal mining activities, the Provincial 

Governor intervened by issuing an urgent order to close the Phu-Hea mining 

area and assigned the army and police to sections along the Phu-Hea site. This 

provincial order also prohibited local people from participating in artisanal 

mining activities at Phu-Hea and declared all local mining activities to be illegal. 

Since 2010, illegal mining activity has been reduced and in 2014 the Deputy 

Governor of XKH has claimed to have ended illegal mining in the province (see 

Vientiane Times, 2014). While the local authorities claimed this achievement as 

evidence of exercising their power to protect local resources and livelihoods, 

many households during their interviews claimed that illegal mining and the use 

of cyanide and mercury at Phu-Hea is ongoing, and their livelihoods and 

resources remain threatened. 



 
 
 

International Conference on the Mekong, Salween and Red Rivers: Sharing Knowledge and 
Perspectives Across Borders | Faculty of  Political Science, Chulalongkorn University | 12th November 2016 

 

209 

 

The continuation of illegal mining suggests that local governments may be 

reluctant to address these issues. Drawing from their interviews, at least three 

reasons are highlighted for ongoing illegal mining. First, the local authorities 

claimed a lack of technical and skilled staff who can evaluate the impacts. Second, 

it was not clear who should take responsibility for the environmental impacts 

from illegal mining. Third, due to budget constraints, they found it hard to 

compensate households affected by illegal miming, and revealed that financial 

support from the national government remains insufficient to perform 

monitoring tasks. They also claimed that these factors have resulted from weak 

local governance, similar to the findings of (Thompson, 2006). 

Drawing from this discourse, the local authorities can only perform their 

governance tasks because the PBM supports them with the human and financial 

resources required. Preventing illegal mining is difficult because local authorities 

lack their own capacity and financial resources. 

1.2 Characteristics of illegal miners and VDCs’ concerns 

Each of the three VDCs was asked to identify the characteristics of illegal miners, 

based on information that this behaviour was difficult to stop. The VDCs 

disclosed that “… it is difficult to figure out who the main illegal miners are 

because they come from many places including the local villages, nearby Phu-

Hea, Phosavanh town, as well as from other villages and other provinces...” They 

added that “the majority of them are Hmong people who came from other 

districts and provinces.” Moreover, they suspected that “the illegal miners might 

have a good connection with the army or police who are protecting the areas”. 

They said that the social status of illegal miners varied from the poor to the 

wealthy3, stating that “the local poor became illegal miners because they cannot 

find other income options, and lack agricultural land and financial capital for 

doing business. They consider illegal mining because they only need to use their 

labour and a few basic tools to dig the holes in search for gold, which is cheap 

                                                 
3 During my interviews, the local households often defined the meaning of “poor, non-poor or 
wealthier” by themselves by comparing their own assets and well-being to their neighbours within 
their local community. 
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with a high return if lucky.” They claimed that “many of these illegal miners are 

unskilled labours, unemployed, drug-addicted, and cannot find permanent jobs”. 

Hence, they see illegal mining as viable income earning opportunity. The VDC of 

Nonghan village mentioned that “some of the poor in our village were led to do 

illegal mining because they had too much daily expenditure and high costs to 

support their children’s education, while others just followed their neighbours to 

participate in illegal mining”. From the discourse of the VDCs, there is a clear 

link between poverty and illegal mining or a poverty-illegal mining nexus (see 

Arthur, Agyemang-Duah, Gyasi, Yeboah, & Otieku, 2016; Lahiri-Dutt, 

Alexander, & Insouvanh, 2014; Shingu, 2006). Unlike the poor, the wealthier 

illegal miners were said to temporarily practice illegal mining and many of them 

acted as intermediaries by buying the gold from the poor, extracting the gold 

from the ore, and then selling it at the market. 

Based on observations from five or six years ago, the VDCs revealed that “about 

70-80% of illegal miners came from other provinces outside their villages while 

20-30% was the local people from Phu-Hea.” They also added that “among this 

20-30%, approximately 7-10% were the poor, 7-10% the non-poor and the other 

6-10% from mixed households.” In the past, most of these artisanal miners only 

sold the gold to intermediaries. Only a few households owned machines able to 

crush the rocks. However, later police found the machines and destroyed them, 

re-educating the owners of the provincial order and rules in stopping illegal 

mining at Phu-Hea. Following this, a decrease in the illegal mining in their 

villages was noticed. But, evidence of continued illegal mining was still found 

through the digging of new holes in Phu-Hea. The VDCs shared that “most local 

illegal miners practice near their villages since if they are caught; they can still 

negotiate with the village security guards who could be their neighbours.”  

Based on the VDC discourse, the key characteristics of illegal miners are 

associated with their ambiguous origins, connection with the army and police, 

poverty, unskilled unemployment, wealth status, and local relationships in their 

village. In addition, because of a lack of capacity and financial resources of the 
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local authorities, these characteristics may add to the difficulties faced in stopping 

illegal mining at the Phu-Hea site. 

1.3 Local women and illegal mining 

The women, environment and development (WED) approaches to development, 

assert a close relationship between the local women and environmental resources 

as women are motivated to conserve trees and protect forests for their 

livelihoods and are positioned as natural caretakers of the environment (see 

Elmhirst & Resurreccion, 2008, p. 6). The activities of local women were 

investigated to determine whether the WED framework was followed in this 

case. 

During group discussions with local women, it was suggested their major 

activities before mining investments were farming including: paddy rice, 

vegetable and maize cultivation; livestock and poultry raising; and NTFP and 

firewood collection. At that time, women viewed their farming activities as less 

important because they were only for household consumption, but the activities 

of men produced an income. After mining investment, some women still 

practiced farming activities but less so due to decreased access to resources. 

However, many now reported pursuing non-farm activities, such as weaving 

handicrafts, operating small business, opening shops in town, and trading outside 

their villages. These women have jointly operated these non-farm activities with 

men. Since these activities help them earn an income and maintain their 

livelihoods, women are increasingly recognised for their important roles in their 

family. Local women denied joining illegal mining activities by explaining their 

worry about the hardship and dangerous impacts to their health and 

environmental resources. Using this viewpoint, they still remain credible as 

natural resource caretakers. 

However, this viewpoint is in contrast to that of the district and provincial offices 

of Lao Women’s Union (LWU). The Pek LWU insisted they had provided 

vocational training, particularly in organic farming techniques, to the local women 

as an alternative income-based livelihood. They had also recommended that local 
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women not get involved with illegal mining because it was against the provincial 

order and has negative impacts on their health and the local environment. Later, 

during technical trainings and meetings, they found that the local women had 

participated in illegal mining. For example, in a meeting in Nonghen village, they 

found that only small number of the local women attended the meeting. Through 

asking the women at the meeting, they were informed that some of the local 

village women were busy with their businesses, but many of them were absent 

because they were participating illegal mining. The Pek LWU realised those local 

women had opted for illegal mining because they are poor and the illegal mining 

is their only means to increase their income to support livelihoods of their family. 

The Pek LWU believed that the local women in other villages might do the same 

since many households in Pek district remain poor, even though the Pek district 

has been declared as not poor. Obviously, this suggests a link between the local 

poor women and illegal mining in Pek district that has changed the role of the 

local women from the caretakers to abusers of natural resources. 

The provincial LWU viewed that the local women have worked hard to support 

their family livelihoods, but the way they work is not productive enough, as they 

often follow old traditions and cultural practices. Many local women have less 

motivation to develop the skills and knowledge required to improve their 

capacity, while others face cultural and language barriers, especially Hmong and 

other ethnic women. This main challenge of improving women’s roles and 

promoting awareness of gender equality in XKH still remains. Similar to the Pek 

LWU, the provincial LWU found that local women had become involved with 

illegal mining activities, which is another challenge. To address these challenges, 

the XKH and Pek LWUs claimed to collaborate with the technical staff of the 

provincial and district level governments. In particular, the provincial LWU was 

planning disseminate various national development policies and strategies, such 

as the Three-Dii (Three Good) principles of the LWU and the provincial order 

on illegal mining. In addition, they planned hold several vocational training 

programs for local women on alternative income sources, but claimed to have 

insufficient financial and human resources for these programs. 
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From the discourse of local women in the study area, it is clear that there is 

involvement in illegal mining by local poor women and as a result of mining 

investment their role has changed from the natural resource caretakers to 

abusers. The LWU authorities have shown attempts to address this issue but 

their financial and human resources are insufficient. 

 

2 Local Livelihood Changes  

2.1 Changes in local resources and livelihoods at Phu-Hea  

Based on interviews with 141 out of 150 households in the target villages, most 

local people regarded local water, land and forest resources at the Phu-Hea site as 

degraded in both quality and quantity (see Table 3). For water, over 80% of local 

people suggested there had been large decrease in the level of streams that are 

used for domestic water supply, while over a half are not certain about 

groundwater levels as they do not use wells. More importantly, one-half of those 

interviewed suggested a large decline in water quality. While the main cause of 

decline in water quality and quantity was identified as resulting from the activities 

of PBM, misuse by local people and natural disasters were also identified as 

minor causes of the depletion of water resources. 

Land resources are used mainly for agricultural activities by villagers, however, 

responses in regards to land use changes related to mining investment were quite 

mixed. About 60% of respondents reported a decrease in the productivity of 

paddy fields caused by PBM activities, chemical fertilizer and over-cultivation by 

local people. However, 40% of respondents reported increased productivity for 

their vegetable gardens as now they use organic fertilizers to improve their soil. 

Grazing land for livestock was suggested to have reduced due to population 

growth and the building of more houses and the large area of land allocated to 

the water supply for residents of Phonsavan town. Furthermore, residents 

currently avoid raising their livestock on some grazing land because of their 

worries about the spread and persistence of toxic chemicals from PBM activities 

and illegal mining. 
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Table 3: Household observations on Phu-Hea local resources, 2011-2015 

1=large increase, 3= same as before, 5= large decrease, 0= no change or unknown 

Observed indicators 1 2 3 4 5 0 Main causes 

W
a
te

r 

Stream 

level  
5% 4% 9% 40% 42% 1% 

PBM, local people, natural 

disaster 

Well level 7% 4% 10% 16% 11% 52% PBM, local people 

Quality 16% 11% 21% 33% 18% 2% 
Agriculture of local people, 

PBM 

L
a
n

d
 

Paddy field  10% 6% 13% 35% 23% 12% 
PBM, chemical fertilizer, 

local people 

Vegetable 

garden 
26% 14% 23% 16% 15% 6% 

Fertile land, organic 

fertilizer 

Grazing 

land  
14% 6% 8% 31% 27% 14% 

Population growth, water 

reservoir 

F
o

re
st

 

Forest 

cover 
3% 5% 12% 50% 30% 1% Local people, PBM 

Big trees 3% 5% 9% 49% 32% 2% Local people, PBM 

Wildlife 1% 0% 3% 28% 57% 11% 
PBM, hunting of local 

people 

Firewood 4% 6% 10% 43% 31% 6% Over used by local people  

NTFPs 9% 2% 6% 39% 32% 13% 
PBM, over used by local 

people 

Biodiversity 6% 3% 16% 47% 28% 1% 
PBM, local people, natural 

disaster 

 

Previously, the local community viewed the forest as their supermarket, 

providing many of their needs; however, this is no longer the case. About 80% of 

respondents reported witnessing a decline in forest cover, large trees and wildlife 

at Phu-Hea caused by PBM activities and overuse by local people, while over 

70% of respondents also reported a large decrease in firewood and NTFPs. 
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Consequently, 75% claimed that local biodiversity had been reduced. While 

blaming the activities of PBM and local overuse for this decline, the local 

community did not report illegal mining as a cause of resource degradation at 

Phu-Hea. They claimed that the local resources were poorly managed and 

affected by PBM drilling activities, resulting in resource degradation and damage 

to their livelihoods. To support this claim, the linkages between the resources and 

their livelihoods will be examined. 

2.2 Linkages between local resources and livelihoods at Phu-Hea  

Majority of households claimed that resource degradation had affected and 

changed their livelihoods by limiting their access to food and income earning 

opportunities. Beyond this limitation, however, it was observed that each 

household can still access resources through different livelihood strategies for 

their survival. To assess this claim, six indicators were examined that directly link 

resource access and livelihoods both before and after mine investment as shown 

in Table 4. 

Table 4: Number of household accessing indicators of resource-livelihood 

linkages 

Indicator 

Before mining investment 

# HH (percentage) 

After mining investment 

# HH (percentage) 

1. NTFPs sale 46 (33%) 36 (26%) 

2. Rice sale 21 (15%) 20 (14%) 

3. Firewood collection 130 (92%) 124 (88%) 

4. Applied fertilizer  82 (58%) 94 (67%) 

5. Vegetable sale 101 (72%) 106 (75%) 

6. Money saving 95 (67%) 106 (77%) 
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In this assessment, it is important to understand that the local community use 

their local resources to meet their daily consumption requirements as well as and 

selling a portion of their production for income. Table 4 illustrates a decrease in 

the numbers of the households who could sell NTFPs, rice and firewood in 

comparison to before mining investment periods. This decrease suggests that the 

resource degradation has reduced the value of local livelihoods in terms of 

resource access and income. However, this was not found to be the case in all 

situations. The local community has opted to pursue alternatives to maintain 

their livelihoods. For example, a number of households now use organic 

fertilizers to improve the productivity of their paddy fields and vegetable gardens, 

and as a result the number of households selling vegetables had increased. 

Moreover, the number of people having money saved had increased after mining 

investment period, while their resource access had reduced. This suggests that 

many respondents have earned income from non-farm alternatives, such as 

operating businesses outside the village, opening shops in the town or perhaps 

from artisanal mining. 

Next, the associations between local resources and livelihoods are further 

investigated using a multi-regression analysis with an ordinary least square 

method, assuming a linear relationship between variables. As described in Table 

1, annual savings have been used as a proxy to understand livelihoods that 

depend on annual income from selling vegetables and rice, and earning salary 

against annual expenditures on fertilizers and electricity. The numbers of women 

and men in each household has also been included to determine if this is 

associated with annual savings amounts. 
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Table 5: Regression results 

Variables Sav1 Sav2 Sav3 Sav4 

Intercept 1,791,433 1,828,484 4,626,412** -613,840 

Veg 0.1778** 0.1721* 0.1774** 0.1785** 

Sala 0.4197*** 0.4251** 0.4226*** 0.4221*** 

Fer 1.4819 1.9542 - - 

Rice 2.5878*** 2.6621*** 2.5995*** 2.6376*** 

Elec -1.0238 -1.2615 - - 

Wom - -1,129,885** -925,530   

Men - 1,086,649 - 476,721 

R2 76.60% 77.43% 76.99% 76.99% 

F 88.3841 66.1999 113.5384 111.8923 

 

As shown in Table 5, R2 and F-test values are statistically accepted using different 

models Sav1 to Sav4, suggesting a good fit for all regressions. The results for the 

Sav1 suggest that vegetable sales are statistically significant for savings at a 5% 

and rice sales and annual salary at 1%. This model suggests these three variables 

are associated with the annual saving of the households and can be used to 

predict the level of savings. While differing in terms of statistical significance, 

these three variables are also significant for the models Sav2, Sav3, and Sav4. In 

Sav2, both Women and Men variables (Table 1) were added, but only Women 

was found to be a significant variable at 5% but displaying a negative relationship. 

When these variables were added separately in models Sav3 and Sav4, 

respectively, neither of them were found to be significant. This suggests that the 

number of women and men in each household cannot be used to predict 

household savings. In Table 5, as the variables of Veg, Sala, and Rice have a 

statistically significant association with Sav, it is concluded that selling vegetables 

and rice can predict the annual savings of the local households. Based on this 
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evidence, an existing relationship between local resources and livelihoods has 

been proven. 

2.3 Local livelihood changes before and after mining investment 

Drawing from the interviews on how each household perceived their livelihood 

changes, local people described their livelihood as stable before 2005 and 

fluctuating during gold-rush between 2006 and 2009. Furthermore, livelihood 

changes were further explored by asking each household about their livelihood 

after local government intervention in 2010. 

Figure 2: Number of households perceived their livelihood changes 

 

 

From the interviews, local livelihood trends diverged into three scenarios as 

shown in Figure 2. With the inclusion of unclear data from 37 households, 42% 

of households indicated having better livelihoods, 16% to have the same level of 

livelihood, while 17% indicated have a poorer livelihood. When excluding 37 

unclear results, 57% were found to indicate a better livelihood, 21% to suggest 

their livelihood has remained the same and 22% suggest a decline in their 

livelihoods. These percentages suggest mixed results for local livelihoods at Phu-

Hea after the government intervention. While the number of household with 
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better livelihoods is larger than that for those with reduced livelihoods, it is 

argued that mining investment has limited the resource access of local people but 

has not necessarily resulted in a decline of all local livelihoods. 

The household activities performed by each of these groups suggest that 

different activities significantly contribute to livelihood changes. The households 

with improved livelihoods earn their income from both farm-based and non-

farm activities, such as owning businesses, selling rice, vegetables and livestock 

and operating shops and other services in the town and elsewhere and viewed 

these non-farming activities as a way of saving and improving their livelihoods. 

Next, the households with unchanged livelihoods also practiced farm-based and 

non-farming activities as their livelihood strategy. Some still practice paddy rice 

and vegetable cultivation, and livestock and poultry raising. Among them, men 

often become temporary workers or labourers in Phonsavan town and women 

practice handicraft weaving at home for additional income. In terms of selling 

agricultural products for income, this only occurs if necessary after consuming 

and having a surplus. This group only has a small amount of savings per year. 

Finally, households with reduced livelihoods rarely practiced activities linked to 

non-farm income as they lack the financial resources, knowledge and skills to 

invest in and operate a business or land to expand their agricultural activities. 

These respondents are heavily reliant on natural resources and farming activities. 

When the forest, water and soils became degraded, their rice and vegetable yields 

are reduced, leaving them vulnerable (Lagerqvist, et al., 2014). These households 

are usually associated with very small or no savings. In terms of social status in 

the community, households with improved livelihoods were likely associated with 

wealthier households, while those with the same and reduced livelihoods as a 

result of mining investment were found to be non-poor and poor households, 

respectively. Based on this evidence, poor households are more strongly 

impacted by mining investment  (Lahiri-Dutt, et al., 2014). 
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Discussions 

Local authorities showed attempts to address the issues related to resource 

governance, livelihood changes and the roles of women that impacted by both 

the activities of PBM and illegal mining at Phu-Hea. How these attempts have 

significantly impacted local people in terms of livelihood improvements remains 

to be discussed. For example, local authorities attempted to manage the 

environmental and social impacts from PBM drilling activities by convincing the 

national government to suspend these activities, however, the issue of artisanal 

mining still remained unresolved at Phu-Hea. 

By signing a contract with the national government before the approval of 

mining exploration as a requirement of the Mining Law (2008), PBM is only 

responsible to report to the national government rather than local authorities 

regarding mining activities. It is not necessary for PBM to inform, cooperate or 

share information regarding their activities to local authorities, leaving them with 

incomplete information with which to perform monitoring and regulatory tasks. 

While the Lao national government assigns powers to local authorities to 

monitor mining activities, it is debatable whether real power has been transferred. 

Power is an important as a fundamental link between decentralisation and 

resource governance that ensures good local governance practices (Larson & 

Soto, 2008). For example, Hirons (2014) found that weak decentralisation 

policies exacerbate the complex, conflictual and clandestine nature of local 

resource politics surrounding artisanal and small-scale mining in Ghana. 

While the local authorities claim to have mitigated the environmental and social 

impacts of the PBM drilling program through ending illegal mining at Phu-Hea, 

PBM continues to be the main actor in providing human and financial resources 

to support the local authorities to resolve problems caused by their drilling 

activities. Without this support, it would not be possible for the authorities to do 

this. In addition, PBM has improved village infrastructure, such as road access, a 

primary school and village offices, as well as providing a new gravity-fed water 

system to the local community. This helps to ensure their drilling activities run 
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more smoothly in return. By viewing local authorities as politicians, Larson and 

Soto (2008) argue that the main interest of local government is to secure income 

sources and meet the needs for technical capacity and financial incentives to 

perform resource management activities. 

The blurred management and communication regarding the Phu-Hea area have 

likely allowed illegal mining to continue. After enforcing the provincial order to 

close the Phu-Hea area and allocation of the army and police to protect the area, 

local villagers understood Phu-Hea to be under the management of the local 

authorities, but remained suspicious about the ongoing nature of illegal mining. 

They worried about the impact of mining on their livelihoods and suspected that 

local authorities were not serious in preventing illegal mining. Some villagers 

suspected illegal miners to have a good relationship the army and police. When 

discussing illegal mining at the provincial and district level, authorities referred to 

the Environmental and Mineral Laws in Laos and claimed the management of 

Phu-Hea as the responsibility of all, including local villagers, which is in contrast 

to the understanding of the local community. This suggests the management 

structure related to the Phu-Hea area is unclear. Therefore, it is argued that the 

blurred management and communication between the local authorities and 

community has likely contributed to weak resource governance. 

In recognising illegal mining as a method of income generation by the poor 

(Siegel & Veiga, 2009; Spiegel, 2012), it is argued that local authorities may have 

ignored this situation as a way to help the poor and Hmong minorities earn an 

income. If impacts on local environmental resources occur, they are able to 

blame illegal miners rather than PBM. In this view, the allocation of the army and 

police is for the purpose of reducing the political pressure at Phu-Hea and to 

enhance the perception that they have exercised their powers to protect local 

livelihoods and resources, while the impacts of mining continue. Beyond this, 

authorities may be reluctant to address these issues because they lack a sufficient 

budget and technical staff to enforce rules and laws regarding resource 

management (Larson & Soto, 2008). Meanwhile, a number of local poor 

households and women opt for illegal mining activities to maintain the 
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livelihoods of their families initiates a poverty-illegal mining nexus (Arthur, et al., 

2016). It has been shown that this further damages local livelihoods without 

proper governance solutions. In particular, the existence of a poverty-illegal 

mining nexus suggests that an increased budget and knowledgeable technical staff 

are needed to address both problems in an integrated way (Arthur, et al., 2016; 

Keovilignavong, 2013). 

The significant statistical associations in the multi-factor regression suggest that 

local livelihoods are dependent on both farm-based and non-farm activities. In 

fact, the majority of the community still practice farming activities, while the 

number of households running businesses, trading or other types of service-

provision is also increasing. In particular, wealthier households are better able to 

turn to both farm-based and non-farm activities based on their wealth and social 

status. However, poor households and women are limited in accessing non-farm 

opportunities and often turn to illegal mining. Consequently, these poor villagers 

and women engaged in illegal mining work hard in a risky environment where 

they can be further marginalised (Yakovleva, 2007). Furthermore, women in 

particular may no longer be recognised for their role as resource caretakers 

(Elmhirst & Resurreccion, 2008). This confirms that mining investment does not 

necessarily hurt wealthier villagers as they are able to adapt their livelihoods, but 

this same investment severely hurts the poor since they cannot adapt their 

livelihoods given the significant discrepancies between the rich and the poor in 

Laos (Lagerqvist, et al., 2014). 

As local livelihoods are still dependent on local resources, regular consultations 

between the local authorities and the local community are important to identify 

the real needs and interests required to improve both resource governance and 

local livelihoods. During the interviews conducted for this study, many local poor 

women demonstrated a strong interest in new agricultural techniques to improve 

their agricultural production and others have indicated an interest in agribusiness 

and how to make better business decisions. These local, poor women will be able 

to reject income from illegal mining if they have proper income alternatives to 

support their family. From this standpoint, local authorities need to emphasise 
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technical training on both farm-based and non-farm income generating activities 

for the local community, rather than imposing government development 

strategies and policies on them. By this approach, local resource governance can 

be improved, as can the livelihoods of poor women including a reduction in the 

numbers of illegal miners. 

 

Conclusion  

While the local XKH provincial and Pek district authorities have highlighted the 

importance of natural resources for local livelihoods and the need for better 

natural resource management, the ways in which mining investment has shaped 

resource governance and livelihood changes at Phu-Hea mining site in Pek 

district, XKH has not been effectively studied. This research extends the work of 

Keovilignavong (2013) to achieve this aim, particularly focusing on how local 

authorities have exercised their power to protect the local resources and 

livelihoods. 

Both PBM drilling activities and illegal mining polluted and destroyed the surface, 

water resources, as well as forests and agricultural lands, resulting in natural 

resource degradation. This degradation has damaged the local livelihoods of 

people in the Phu-Hea area. Local authorities have intervened by issuing 

provincial orders to close the Phu-Hea area, assigning the army and police to 

protect the area and convinced the national authorities to suspend the activities 

of PBM at Phu-Hea. However, local governments do not have the capacity to 

stop the illegal mining as it is linked to poverty issues. Among the local and non-

local illegal miners are the poor, local women and Hmong, who view illegal 

mining as a one of the only means to increase their income to support their 

livelihoods. Since illegal mining is still ongoing, the use of cyanide and mercury 

remains a threat to the local livelihoods and resource management at Phu-Hea. 

While the local community claims resource degradation has hurt their livelihoods, 

many wealthier households have adapted to include non-farm activities to 
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maintain their livelihoods. However, majority of local poor villagers cannot adapt 

their livelihoods because they lack the required assets. In this view, mining 

investment has limited resource access for all local villagers but it has 

differentially affected the livelihoods of poor villagers. 

Local authorities have mitigated the environmental and social impacts from PBM 

drilling activities by using human and financial resources from PBM, but not yet 

the problems related to artisanal mining. They view illegal mining and the 

management of Phu-Hea as the responsibility of all. While the characteristics of 

the illegal miners mean that this problem is difficult to manage, local authorities 

have lacked sufficient budgets and technical staff to enforce rules and laws 

regarding illegal mining, particularly when it is linked to poverty issues. 

Therefore, the local authorities have a low capacity to exercise their powers to 

protect the local resources and livelihoods, which initiates a weak effort on local 

resource governance. 

The 2008 Minerals Law provides several measures and powers to national and 

local authorities to protect the local environment and livelihoods. Good practice 

regarding resource governance can be achieved if this power is implemented 

seriously. The overall decision-making process in approving mining concessions 

can be made more transparent than previously, when the national and local 

authorities effectively collaborated with each other. To pursue good resource 

governance, local authorities need to strengthen their capacity by intensively 

learning both the theory and practice of resource management and making 

effective investments in local livelihoods. In the short-term, technical training of 

villagers on farm-based and non-farm activities that meet the real needs and 

interests of the local community need to be emphasised; and in the long-term, 

the provision of loans, agricultural tools, seeds and other items should be 

considered. This is essential for villagers to gradually phase out illegal activities 

from their livelihood strategies. The national government should enforce mining 

companies to align with principles of sustainable development and natural 

resource governance and increase local participation in the decision-making, as 

well as incorporating a ‘social license to operate’, or an approval or acceptance of 
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society to allow mining companies to operate (see Prno & Slocombe, 2012). 

These approaches can help to improve local resource governance, livelihoods and 

the role of poor women as well as stopping illegal mining in XKH province and 

Pek district. 
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Abstract 

The work of irrigation management in Red River Delta (RRD) has an extreme 

significance to ensure the multi-objective water supply and the health of Red 

river. This study is drawn upon mostly primary data sources including results of 

water supply assessment of economic industries and the status quo of hydraulic 

works (pumping station, canals, gates, regulating reservoirs, etc.) of Red River 

(study area inside the territory of Vietnam), then compare the results against the 

value of water supply capacity of irrigation systems in the context of effectiveness 

of hydraulic works has not yet achieved as original designs (approximately around 

60%). From that point, identifying the relationships between - trade off - the 

water supply and healthy of Red River. The results of the comparison show that 

the water supply for agriculture production will increase dramatically in 2020 

approximately 8 bill.m3/year compared to actual demand of about 13.65 

bill.m3/year. And, more irrigation water may be more harmful for the Red 

River’s health, which is absolutely correct in the context of the hydraulic works 

also supply for other economic sectors such as industry, drinking water, 

aquaculture farms, etc. One of the approaches to solve these problems, which is 

improving the water use efficiency of hydraulic works via the irrigation 

governance solutions is to implement the schedule of irrigation management 

transfer to community level to harmonize the benefits between the sustainability 

mailto:vietnd@wrd.gov.vn
mailto:tu.daotrong2013@gmail.com
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of water supply and the Red River’s health. Initial research results will contribute 

to clarify the necessary tasks and objectives to implement this schedule.  

Keywords— multi-objective, healthy river, irrigation system, water supply, water 

shortage, irrigation governance, Red River Delta, Red River. 

 

Introduction  

Vietnam is a country located at downstream of major rivers, with 2,630 rivers, 

total reserve of surface water is estimated at about 840 billion m3, in which three-

quarters of the water flowing from abroad into the territory [1]. Currently, the 

two largest river basins of Vietnam are Mekong River (South) and Red River 

(North). 

Rivers have played an important role in the economics society development of 

human life. Since thousands of years, before the irrigation system exist (dykes, 

dams, canals, sluices, pumping stations, etc.), many delta regions have been 

formed naturally by the floodplains of the river. And, Red River Delta (RRD) is 

one such delta. Red River has a length of 1,149 km derived from Yunnan 

Province, China; it flows through the territory of Vietnam before emptying into 

the East Sea, in which, the length of the Red River in the territory of Vietnam is 

about 328 km.  

According to MONRE of Vietnam, Red River Basin (RRB) is approximately 

169,020 km2, of which 81,240 km2 (48%) in China’s territory, 1,100 km2 (0.65%) 

in Laos and 86,660 km2 (51.35%) in Vietnam. RRD is a vast land area located in 

downstream of the Red River in the North of Vietnam,  with area approximately 

23,336 km2, account for 7,1% Vietnam's area [2]. 
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Figure1. Red river and Red River Delta in Vietnam 

 

 

 

 

 

 

 

Source: Nguyen Duc Viet and Trinh Ngoc Thang 

The total amount of water of the Red River flowing to the territory of Vietnam 

has been estimated at about 82.54 bill.m3/year , it carries a large amounts of 

sediment estimated about 125 million tons/year [3], [4], that has greatly 

contributed to the development of agriculture production of RRD. 

In the RRD, the system of irrigation works is essential infrastructure, serving 

agricultural production, contributing to significantly increases productivity, yield 

and quality of agricultural products, fisheries, supplying water for people’s living 

and other economic sectors, drainage, contributing to prevention and mitigation 

of damage caused by natural disasters, and promoting socio-economic 

development. So far, with the huge investment of the state, the contributions of 

the people and the international organizations, the RRD has about 140 dams, 500 

reservoirs of different types and 5,500 pumping stations which are nodal taking 

water from the Red river for  transmission and distribution through 61,300 km of 

canals of all levels (levels 1, 2, 3 and infield) [5]. The RRD also has large irrigation 

system as Bac Hung Hai and Bac Nam Ha with the serving area up to hundreds 

of thousands of hectares.  
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This system is considered "blood vessel" for the development of 10 

cities/provinces in the RRD with nearly 20 million people living. 

However, according to forecasts by 2020, the capacity of the irrigation works in 

RRD will not be enough to meet domestic demand for the economic sectors due 

to low effectiveness of management and exploitation of irrigation works. Some 

main reasons are: (i) management institution of Red River Basin [6]; (ii) the 

degradation of the irrigation works; and (iii) regime of deficiency funding of 

irrigation fees [7]. Anticipated consequences of irrigation water shortage by 2020 

combining with the negative impacts of climate change and sea level rise will 

cause serious impacts to the development of agricultural production and other 

economic sectors such as industry, transport waterway, tourism, etc. leading to 

the degradation of the aquatic ecosystem of the Red river. 

Besides, water using subject (water users, cooperating organizations, service 

cooperatives, etc.) is an integral part of an irrigation system [8]. Developing and 

managing the water resources sustainably and efficiently is necessary based on an 

approach involving, relating to the water using subject. 

Since then, practical needs needed to improve the efficiency of the management 

and exploitation of irrigation works in RRD is to promote strongly irrigation 

management transfer to irrigation management organizations at community level 

to create mechanisms to mobilize resources from water users, cooperating 

organizations, service cooperatives, etc. and reduce the burden on the state 

budget.  

The study will assess the needs and schedule of irrigation management transfer to 

the community level in the Red River Delta to serve multi-objective water supply 

and the health of the Red River based on the following assumption: "Assessment 

of awareness on irrigation works and efficiency of irrigation work exploitation at 

community level, building the relationship as input. From there, identifying the 

highest capability (output) that the community level can participate in the chain 

of management operations, exploitation and protection of irrigation works; 

serving as a basis for developing a roadmap for irrigation transfer to 

organizations at community level" [9]. 
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Material and Methods 

A. SWOT analysis method 

SWOT is the abbreviation of Strengths – Weaknesses – Opportunities – Threats. 

SWOT analysis is a very effective tool to determine the advantages and 

disadvantages of an irrigation organization at community level, both 

opportunities to develop and challenges and risks that such organizations must 

face when it is established  (Table 2) [10]. 

Table 2: SWOT analysis template 

 

Source: International Journal of Innovative and Applied Research, 2014 

 

B. Method of water balance calculations 

 Methods of water demand calculation: 

Demand for water use is the total water required of economic sectors such as 

crops, breeding, aquaculture, industry, and living and environment, etc; 

specifically as follows: 
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 Water demand for crops: is calculated by CROWAT software. 

Evapotransporation of crop (ETc) is calculated by the formula: 

c o

cET = K ×ET  (mm/day)  

In which: 

ETo: Potential evaptransporation, is calculated by the formula of 

Penmam- Monteith. 

Kc:  Crop coefficient, is identified in Table 3. 

Table 3: Determination of growth-stage crop coefficients 

Crop Growth-stage-specific crop coefficients 

Beginning 

of crop 

Growth Middle 

crop 

End of 

crop 

Growth 

Rice 1.1 - 1.15 1.1 - 1.3 1.1 - 1.35 1.05 - 1.3 0.95 - 1.05 

Potato 0.4 - 0.5 0.7 - 0.9 1.05 - 1.2 0.8 - 1.05 0.7 - 0.8 

Peanut 0.4 - 0.5 0.7 - 0.85 0.95 - 1.1 0.95 - 0.8 0.85 - 0.7 

Sugar 0.4 - 0.5 1.05 - 1.1 1.05 - 1.1 0.8 - 0.95 0.8 - 0.9 

Source: Institute for Water and Environment, 2014 

- Water demand for breeding: in accordance with standards of Ministry of 

Construction in 2020 for:  

+ Residents in rural areas is 70 (l/day/person). 

+ Residents in urban areas is 120 (l/day/person). 

+ Buffalo, cattle is 135 (l/day/person); pig is 60 (l/day/person) and 

poultry is 11 (l/day/unit). 

- Water demand for fishery: this demand depends on the form of fisheries: 

+ Freshwater aquaculture: including in rivers and reservoirs, two of this 

type do not need freshwater. 
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+ Aquaculture in ponds: needs regular supply of fresh water for 

deacidification and creating environment for aquatic growth and 

development. Deacidification water is calculated by the formula as 

follows: 

3

i iW= 10×(a +E ) (m /ha)  

In which: 

 W: Deacidification water of each month (m3/ha); 

 ai: water layer needs to be replaced (mm); 

 Ei: evaporation amount between 2 times of water changes (mm).  

On average, in the Red River Delta, water demand for aquaculture is estimated at 

8,000 - 12,000 m3/ha/year.. 

- Water demand for industry: for concentrated industrial zones, the amount of water 

is calculated at (50- 80) m3/ha/day or by specific products: 

+ Food industry: 1,000 m3/ 1,000 USD. 

+ Light industry: 400m3/ 1,000 USD 

+ Heavy industry: 200m3/ 1,000 USD 

- Water demand for drinking water: depends on each area, specifically as following: 

+ Urban area: city is 150 l/person/day and suburb is 100 l/person/day.  

+ Rural area: 60 l/person/day. 

- Water demand for environmental flow:  

Water demand for ecological environment is the amount of water used for 

processing, dilution of the effluent from the water demand for crops, breeding, 

living, industries and aquaculture.  
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Therefore, to maintain the environmental flow of the river basin in the 

development phase until 2020, it will need 15-20% of the water demand for 

irrigation throughout the Red River Basin. 

Method of water balance calculations: 

Based on the basic principal of water balance equation: 

Q input – Q consume  =  ±DQ 

W input – W consume  = ±DW 

In which: 

 Qinput: The flow rate to the calculate nodes in the river basin (m3/s).  

 Qused: The flow rate is used at calculate nodes (m3/s). 

 Winput: The total of incoming water at calculate nodes of river basin 

(m3). 

 Wused: The total of used water at calculate nodes (m3). 

 

C. Efficiency assessment method of irrigation works management 

and exploitation 

Applying the assessment of works, the system of irrigation works in RRD by 

Benchmarking evaluation Index, including 22 indicators and 29 component 

parameters. The meaning of each indicators as Table 4.  

Table 4: Meanings of Benchmarking indicators. 

Construction management criteria (C) 

C1 Cost for operating, maintenance and repairs 

(VND/ha) 

C2 Rate of solidification canals (%) 
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C3 Water monitoring (%) 

C4 Construction saftify (%) 

Water management criteria (N) 

N1 Irrigation levels (m3/ha) 

N2 On-farm irrigation water use (m3/ha) 

N3 Efficient agricultural water use (VND/ha) 

N4 Irrigation efficiency compare with original 

designs (%) 

N5 Irrigation efficiency compare with plan (%) 

N6 External demand for agricultural 

production (%) 

N7 Drainage efficiency for agriculture (%) 

 Economic management criteria (K) 

K1 Number of labor management (ha/person) 

K2 Management skills of IDMC (%) 

K3 Management skills of workers (%) 

K4 The cost ratio of irrigation system (%) 

K5 The cost ratio of labor of irrigation system 

(%) 

K6 The cost ratio of operation and 

maintenance of irrigation system (%) 

Water environment management criteria (M) 

M1 Irrigation water quality 



 

 

International Conference on the Mekong, Salween and Red Rivers: Sharing Knowledge and 
Perspectives Across Borders | Faculty of  Political Science, Chulalongkorn University | 12th November 2016 

 

240 

 

Water user organization management criteria (T) 

T1 Density of on-field channel (km/ha) 

T2 Farmers participation in water management 

(VND/ha) 

T3 The cost ratio of water fee subsidy of WUO 

(%) 

T4 The cost ratio of water fee collection (%) 

Source: Decision No.2212/QĐ-BNN-TCTL, MARD Vietnam 

 

D. Method to support decision making in decentralization of 

management and exploitation of irrigation works at the 

community level. 

 

Fig 3. Approach methodology in decentralization of management and 

exploitation of irrigation works based on water users' perceptions. 
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The Research builds 02 Index sets: (i) Assessing the efficiency of irrigation work 

management; (ii) Assessing the perceptions of irrigation system. Conventional 

respectively dependent variables are (Yi) and independent variables (Xi) (Table 5) 

[11]. 

Table 5: Meaning of dependent and independent variables. 

Dependent variables (Yi) – Effectiveness of work 

management and exploitation. 

Y1 Effectiveness of repair and maintenance 

works 

Y2 Effectiveness of work operation 

Y3 Effectiveness of work protection 

Y4 Assessing the quality of irrigation services 

Y5 Assessing the sustainability of irrigation 

management 

Y6 Effectiveness of production per unit of 

area 

Y7 Effectiveness of salt water intrusion 

adaptation. 

Independent variables (Xi) – Water users' 

perceptions  

X1 Awareness of head works 

X2 Awareness of chanel levels 

X3 Awareness of points of water delivery 

X4 Awareness of regulation works 

X5 Awareness of owner of irrigation works 
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X6 Awareness of water sources from irrigation 

system 

X7 Awareness of water fee 

X8 Awareness of water price consultation 

rights 

X9 Awareness of quality irrigation services 

based on fee 

X10 Knowing about operation of water 

distribution 

X11 Knowing about maintenance, repair and 

protection 

X12 Knowing about financial planning 

X13 Awareness of tidal sluices for water 

control, saltwater 

X14 Levels of readiness for financial 

participation 

Source: Nguyen Duc Viet, 2016 

 

The algorithms used in the support method of making decision on 

decentralization and exploitation are: 

- Correlation analysis method (Pearson). 

- Multivariate regression analysis method. 

- Methods of solving a multi-objective optimization [12]. 

- Method of the support decision- matrix making: Analytic Hierarchy 

Process - (AHP) [13] builds matrix supporting decision-making, with one 

dimension of matrix is hierarchy of forms of organizations, the other 
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dimension of the matrix is the construction level (level 1, 2, 3 or on-farm) 

of each type of irrigation works (canals, sluices, pumping stations, etc.). 

The value of water users' perceptions of irrigation system is directive 

factor. 

Through the matrix supporting decision-making, it will determine suitable points 

for decentralization of management and exploitation of irrigation works at the 

community level according to particular conditions of each region. 

 

Initial research results 

A. Assessing the status quo of effectiveness of irrigation work 

management and exploitation in RRD 

- The density of canals on-field of RRD ranks the 3rd position in the 

country with 1.85 km/ha. Accordingly, the densest province is Hai Phong 

with 7,91km/ha and the lowests are Ha Noi and Quang Ninh, with about 

0,01km/ha. The index of canals density shows the role of irrigation 

systems to agricultural production in the region. 

- The current status of most irrigation works of RRD is low rate of 

solidification, causing losses and slow water transmission capabilities. 

Through assessing, the solidification level of canals across the region 

reaches 35.22% (Figure 5), just higher than the southwestern region 

(0.57%), but the lowest compared to other regions across the country. 

The province having the highest solidification rate is Quang Ninh 

province with 79.94% and the lowest province is Thai Binh province with 

8.6%. 
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Fig 5. The comparison chart of  infield channel density by region. 

 

 

Source: Directorate of  Water Resources, MARD Vietnam, 2015 

 

- On average, each staff of irrigation system exploitation unit currently 

manages 124.79 ha, which is moderate level in comparison with other 

regions of the country. 

- On-farm water use level (about 4,700 m3/ha) of existing irrigation 

works reach approximately 77% of the total volume of irrigation water 

supplied at the beginning of system (reaching 6,100 m3/ha); thus, the loss 

of water during water transmission from the head works to the farms is 

still relatively high, up to 23%.  

- Irrigation efficiency of irrigation works is estimated at about 60% 

compared with design. 
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Fig 5. Culverts and irrigation canals in Thai Binh, RRD 

 

 

 

 

 

 

 

 

 

 

B. Assessing the correlation between demand for water and supply 

capacity of irrigation system of RRD. 

According to three study researches: (i) Project 1: planning using integrated water 

Red River Basin; (ii) Project 2: scientific basis and operating practices for water 

supply in dry season of RRD; (iii) Project 3: 2nd Red River Basin regarding water 

demand of economic sectors of the RRB in the territory of Vietnam, phase 2010-

2020 as follows: 

Table 6: Water demand of economic sectors in the RRB 

 

Sources: IWRP 2007, WRU 2008 and ADB3 2005 

These results show that total water demand of the economic sectors in RRB in 

Vietnam by 2020 is estimated at 23 bill.m3/ year of that 81 - 98% for RRD. In 

comparison with water demand of other sectors, water demand of agriculture 
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production is largest; it is about 13.65 bill.m3/year, accounted for 16.4% of total 

annual flow generated of the Red River in Vietnam. 

However, effectiveness of hydraulic works has not yet achieved as original 

designs due to some reasons: 

- Most of hydraulic works have been built about 40 years ago, therefore, 

these works has now been degraded over time. 

- Poor management of Irrigation and Drainage Management Companies 

(IDMC). 

- Lack of budgets to upgrade, repair and maintenance the hydraulic 

works. 

At the present time, the efficiency of water irrigation system of RRD is 

approximately around 60%; if so, forecast to in 2020, the Red River needed to be 

supplied amount of water is about 21.5 bill.m3/year, increase flow by about 8 

bill.m3/year compared to actual demand (13.65 bill.m3/year). 

 

C. Assessing the impact of water supply scenarios by 2020 for 

production and Red river health 

 Scenario 01: concerning only water supply:  

- To meet the increasing water demand for agriculture production and 

other economic sectors by 2020, hydraulic works will have to receive 

more water from the Red River, this trade-offs would be a negative 

impact of the Red River health. Continued from analyzing as 

mentioned above, not all the irrigation water will be "disappear" 

completely, after being used partly for human productive activities, 

especially agriculture production, majority of irrigated water will be 

back to the Red River by many ways, such as via the drainage canals 

or groundwater. Unfortunately, most irrigation supplies contain very 

high concentrations of these toxic and are generally quite big 
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problems, which are the water quality and salinity intrusion (Figure 6), 

namely: 

- The water quality: after water is used in the irrigated lands, it will 

drain back to the Red River, and irrigated water carries a lot of the 

residual of plant protection products, fertilizer on the field, waste 

discharge from handicraft villages, industry parks, etc.; in 

consequence, poor water quality and pollution have negative impact 

on ecological characteristics of the Red River.  

- The salinity intrusion: use more water for irrigation systems along the 

Red River leads to lack of water to push salinity in the estuaries, so 

the combined effects of salinity intrusion and sea level rise (due to 

climate change) resulted in degradation of coastal ecosystems.  

 

Fig 6. Relationship between Red river and Red River Delta. 

 

 

 

 

 

 

 

 

 

 Scenario 02: concerning only Red River health: 

Frankly, there is an assumption, many environmental protection agencies of 

Government and NGOs will protest, therefore, this trade-off usually involves the 

irrigation systems will have to use less water from the Red River, in consequence, 

not getting enough water to service agriculture production and other economic 

sectors lead to impact on development of RRD. 
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D. Assessing the water users' perceptions of irrigation system of 

community level in RRD 

Basis correlation analysis between 14 indicators regarding water users' 

perceptions about irrigation system and each indicator about exploitation 

effective of irrigation works at the community level (07 indicators) were 

conducted in Bac Hung Hai irrigation system. The results will be presented in 

next conference paper. 

 

Conclusion  

Compare the values of  the water use demand and effectiveness of  hydraulic 

works shows that water supply for agriculture production will increase 

dramatically in 2020 approximately 8 bill.m3/year compared to actual demand is 

about 13.65 bill.m3/year. And, more irrigation water may be more harmful for 

the Red River health. That is absolutely correct in the context of  the hydraulic 

works not only provide irrigation water for agriculture production, which also 

supply for other economic sectors such as industry, drinking water, aquaculture 

farms, etc.  

Therefore, to harmonize the benefits between the sustainability of  water supply 

and the Red River health, one of  the approaches to solve these problems, which 

is building a plan for the irrigation management transfer (IMT) at the community 

level in order to create mechanisms to mobilize resources from water users, water 

cooperatives, cooperative service, etc. to upgrade, repair irrigation works aim to 

reduce water loss and also reduce the burden on the state budget. 

Proposed for irrigation management transfer framework at the community level 

in RRD will be presented in next conference paper. 
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Masculinization of Agriculture in the Vietnamese 
Mekong River Delta: The Power of Migration and 

Remittance Investment on Adoption of Sustainable 
Production Practice 

 
Jenny Lovell 

 
Abstract 

The story of Vietnam’s agrarian transition is increasingly a tale of gendered 

migration. Vietnam emerged as a rice production giant in the 1990s due to policy 

and infrastructural change. Meanwhile, female farmers began migrating from the 

delta to the city due to the lack of local wage labor jobs and a largely patriarchal 

land tenure system. In this way, Vietnam shows an opposing trend to the 

“feminization of agriculture” seen across Southeast Asia and parts of Latin 

America by showing an increasingly male-managed farm. Today, men are 

increasingly double- burdened with managing the farm and the family, while 

women work wage labor jobs in the city to send remittances back home. This 

article is a gender disaggregated plot-level study exploring on-farm practices to 

determine if gender is a driver of sustainable or intensification practices. The 

study uses plot-level data to understand sustainable practice adoption by gender. 

Results indicate that access to extension training, education, and credit 

constraints have an impact on sustainable practice adoption. Male- and jointly-

managed plots are significantly more likely to adopt less popular sustainable 

practices such as intercropping, using mulch, composting, and integrated pest 

management. Similar studies from other Provinces in the Mekong River Delta 

could build a robust case for understanding gendered impacts on sustainable 

practices across southern Vietnam, helping the Plant Protection Department 

(PPD) of the Ministry of Agriculture and Rural Development (MARD) target 

effective extension trainings to improve sustainable practice adoption. 
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Introduction 

The story of Vietnam’s agrarian transition is still unfolding. Beginning in the 

1980s, a cascade of physical and social changes rippled across the Vietnamese 

Mekong River Delta. The country spent 25 years mired in conflict, freeing 

themselves of colonial ties, only to start a new battle: the “irrigation front” 

(Ehlert 2012). The canal and sluice gate system tamed the Mekong and the 

surrounding delta, shifting the flow of the river and the systems of water 

governance. These paved veins of modernization, combined with Green 

Revolution philosophies of input-dependent production, allowed Vietnam to 

emerge as a rice production giant (Pingali and Xuan 1992). 

Between 1990 and 2010 Vietnam became one of the region’s leading rice 

producers. The gross domestic product (GDP) per capita rose from $98 in 1990 

to $2,052 in 2014 (World Bank 2016). However, this economic explosion resulted 

in pockets of wealth and power in the rice production industry, producing a 

stratified peasant class system: a rich peasant class with larger land holdings, 

technological and input advancements, hired labor, and higher yields; small land- 

holder peasants who use more labor-intensive cultivation methods and maintain 

lower yields; and the landless peasant class who eventually end up selling their 

labor to survive (Akram-Lodhi 2005). The majority of farms in Vietnam fall into 

the second class with small plots of land. These farmers must keep pace with an 

increasing demand for rice. 

The triple rice crop requires nutrient and water inputs far beyond the soil and 

precipitation limits of the environment. Over many years, the prolonged soil 

wetness required for triple rice production can cause decreases in soil organic 

matter content and composition, which decreases indigenous nitrogen supply and 

has been linked to long term rice yield declines (Dawe et al. 2000). Indigenous 

phosphorus and potassium can also decline if correct applications of inputs are 

not maintained, which is common among resource-poor farmers. Ecological or 

sustainable- intensification methods, such as non-rice crop rotations, alternate 

wetting and drying, and sustainable rice intensification (SRI) have been proposed 

as alternatives to a strict input- dependent triple-rice cropping system (Doberman 
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2004). However, the gendered adoption of these practices is not well understood. 

To meet the increasing rice production pressures, growers may intensify 

production, diversify cropping systems, or abandon their farming operations to 

seek wage labor (Tscharntke et al. 2012, Munroe et al. 2013). 

Men and women tend to use different strategies to deal with poor soil quality and 

increasing demands for productivity. Women’s “triple burden” of child bearing, 

domestic care, and on-farm duties limit their ability to toil in the fields. Women 

are more likely to intensify farming practices, such as mechanization and 

investment in tree crops, to reduce labor demands (Zimmerer 2014, Radel and 

Schmook 2008). Men, on the other hand, tend to perform more labor-intensive 

activities on the farm, or simply abandon their own land to sell their labor for 

money. Vietnam’s female migration pattern complicates these new theories of 

gendered production practices, creating a deviant case of what I would phrase the 

masculinization of agriculture. 

Structural reformations in the late 1980s pushed female farmers from the delta to 

the city due to the lack of local wage labor jobs and a largely patriarchal land 

tenure system (Tacoli and Mabala 2010, Dang et al. 1997, Thao 2013). In this 

way, Vietnam shows an opposing trend to the “feminization of agriculture” seen 

across Southeast Asia and parts of Latin America (Kelkar 2007). Rather than an 

increasingly female-managed farm, the Mekong River Delta shows an increasingly 

male-managed farm. Female migration forces men to take on “social 

reproduction work,” such as caring for children and performing traditionally 

female tasks. Today, men are increasingly double-burdened with managing the 

farm and the family, while women work wage labor jobs in the city to send 

remittances back home. 

Decisions to diversify cropping systems and livelihoods are based on access to 

resources and information, which is unequal between men and women. Women 

are more likely to live in poverty and less likely to own land or resources, have 

control over production, obtain secondary school education, have institutional 

support, access information, maintain freedom of association, or gain positions in 

decision-making bodies (Alston 2013). Case studies in South America 
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demonstrate that women are more likely to intensify farming practices, such as 

mechanization and investment in tree crops, to reduce labor demands (Zimmerer 

2014, Radel and Schmook 2008). However, the influence of gender on 

sustainable practice adoption is poorly understood in general, let alone in 

Vietnam. A case study in Kenya demonstrated a promising 

approachtoevaluatinggendereddifferencesinSIadoptionusingalivelihoodsurveyapp

roach (Ndiritu et al. 2014). However, the study did not account for remittances 

from migrant family members. 

The purpose of my research is to evaluate the gendered dimensions of on-farm 

practices that contribute to larger patterns of rice intensification. Vietnam’s 

history of rapid infrastructural expansion, economic growth, and mass migration 

of women presents the ideal landscape to study the process and drivers of 

modern agrarian change. This paper fits into the broad “land-sparing versus land-

sharing” debate between natural and social science circles, specifically within the 

“sustainable intensification” (SI) debate in Agro-ecology. This gender 

disaggregated plot-level study explores on-farm practices to determine if gender 

is a driver of sustainable practices. Specifically, I hope to learn how gendered 

remittance investments influence intensification practices by asking the questions: 

 How does gender influence sustainable or unsustainable agricultural 

practice adoption? 

 How do gendered patterns of remittance investment relate to 

agricultural intensification? 

 

Study Area and Sampling Strategy 

As other similar farm practice adoption studies have done, I employed a multi-

stage sampling protocol for choosing study farms, using purposive sampling at 

the Province-, District-, and hamlet-level; and proportionate random sampling at 

the and sub-hamlet-level (Kassie et al. 2015, Ndiritu et al. 2014). Tien Giang was 

chosen because it is within the Mekong River floodplain and therefore has the 

highest water availability, making the lands most suitable for the triple cropping 
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system (Figure 1). Historically, they have a high proportion of triple rice cropping 

(Sakamoto 2009) and a pattern of seasonal and permanent out-migration (Anh 

1999). 

I sampled two hamlets in the Cai Be District of the Tien Giang Province. We 

chose Mỹ Quới and My Phú, which are in the heart of triple rice cropping 

territory (Sakamoto 2009). Based on the advice of experts in the People’s 

Committee of Mỹ Quới and My Phú, we chose sub-hamlets purposively to 

include the largest proportion of households that were likely to farm. We then 

chose eight sub-hamlets in each hamlet and surveyed households using a random 

proportionate approach. If a household did not participate in farming activities, 

the next household on the list provided by each hamlet was chosen. Trained 

extension agents deployed approximately 20 surveys in each sub-hamlet, totaling 

160 household surveys. 

Survey Design 

The survey included gender-disaggregated plot-level management questions to 

understand production practice adoption. 

The survey is a structured questionnaire 

designed to understand how men and women 

manage household resources differently, 

including remittance connections with 

household members that have migrated to 

urban areas. It also includes planned crop 

diversity, or number and abundance of 

species, gathered through observation and 

structured questionnaire, as is common in 

similar studies (Pacini et al. 2014). Each 

survey was given to the adult head of 

household, if available, or their spouse if not.  

The surveys were eight pages, with over 350 

questions, including a detailed map of the 

Figure 1. Project Location. 
The Lower Mekong Delta 
extends from Phom Penh in 
Cambodia to the South Sea on 
the eastern edge of Vietnam’s 
Macau Peninsula. The Cai Be 
District is located in the 
westernmost portion of Tien 
Giang Province, shown in 
orange. 
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farm to illustrate resources and access to transportation infrastructure. The 

preliminary survey was pilot- tested on October 25, 2015, and heavily edited and 

altered according to feedback from two households in the Tien Giang Province. 

The revised surveys were used to train extension agents from the Tien Giang 

Province on November 9, 2015. The extension agents advised the research team 

of several additional edits during their survey training. The final survey was pilot 

tested on several additional households on November 9. An additional 160 

household surveys were conducted between November 10 and 13, 2015. 

Upon completion, the survey data was checked for errors and missing values. 

The majority of the questions included fixed responses, while a few open- ended 

questions were included to build information about types of pesticides   and   

fertilizers,   crop choices, and other such items. Staff at Nong Lam University in 

Ho Chi Minh City translated the open-ended responses. 

Methodology for Analysis 

This study examines how gender influences production patterns using plot-level 

data. Plot-level dependent and independent variables were divided into three 

categories: male-managed plots, female-managed plots, and jointly-managed 

plots. Differences between these categories were analyzed using a one-way 

analysis of variance (ANOVA). To determine whether adoption of sustainable 

practices ovaries, the Pearson’s correlation coefficient was calculated for each 

pair of practices, such as intercropping and using mulch. Finally, to understand 

how remittance investment influenced adoption of sustainable practices, the 

magnitude of Vietnamese Dong (VND) was regressed against 

Dependent Variables 

Sustainable intensification (SI), or ecological intensification, is a philosophy based on 

reducing environmental damage of agricultural production, while increasing yield from 

areas already under production. There are many SI practices gaining popularity in the 

Mekong River Delta, including intercropping or mixed cropping systems, minimum 

tillage, water-saving practices,  rice straw and plastic mulch, and integrated pest 

management. Many of these practices are linked to the “3 reductions 3 gains” and “1 

Must Do, 5 Reductions” campaigns in Southern Vietnam. The SI approach runs 
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contrary to the Green Revolution tactics of improved seeds; fertilizer and pesticides use; 

and heavy use of machinery to reduce labor demands. 

Mixed Cropping/Intercropping 

Diversity in cropping systems is closely linked to resilience because it reduces 

sensitivity to environmental shocks Di Falco and Chavas 2006). Diverse cropping 

systems, such as crop- livestock and agroforestry, create emergent properties that 

naturally support soil fertility, sustained and increased yields, and pest regulation 

(Altieri et al. 2015). Case studies in Vietnam have shown outstanding results for 

combined rice-fish culture systems, fruit tree intercropping, and vegetable strips 

on bunded fields (Dey and Prein 2005, Pretty et al. 2003). However, the majority 

of the time, powerful non-government and government organizations push 

“diversification” practices that include purchasing more drought- or flood-

resistant cultivars of rice. 

Minimum Tillage 

Reduced-tillage, minimum tillage, and no-tillage are newly popularized 

approaches to lessening disturbance of soil. The practice aims to maintain soil 

porosity and structure by reducing or eliminating the number of times machinery 

is used to disc, plow, or otherwise disturb the field. Documented benefits of 

reduced tillage include reducing labor and fuel costs, improving or maintaining 

soil chemical and physical health such as reduced compaction, and reducing 

erosion (Chauhan et al. 2006). Non-conventional tillage practices tend to increase 

weed and volunteer species emergence (Chauhan and Johnson 2009). Because of 

this effect, there is often an increased use of pesticides on reduced-tillage plots. 

Water Saving Irrigation Practices 

Alternate Wetting and Drying (AWD) is an irrigation technique in which water is 

applied to the field a number of  days after the disappearance of  ponded water. 

This is in contrast to the traditional irrigation practice of  continuous flooding, in 

which farmers do not allow the ponded water to disappear. This means that rice 

fields are not kept continuously submerged but are allowed to dry intermittently 

during the rice growing stage. The number of  days in which the field is allowed 
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to be “non-flooded” before irrigation is applied can vary from 1 day to more than 

10 days, depending on the soil type and climate (Bouman and Tuong 2001).  The 

underlying premise behind this irrigation technique is that the roots of the rice 

plant are still adequately supplied with water even if there is currently no 

observable ponded water in the field. To assist farmers in the practical 

implementation of AWD, a simple tool (a 25-cm-long perforated field water 

tube) was introduced (Bouman et al. 2007). The field water tube can be made of 

plastic pipe or bamboo or any cheap material, and is embedded in the paddy field 

to a depth of 15 cm, with the soil removed from inside the tube, to reveal the 

perched water-table level (Lampayan et al 2015). During AWD implementation, 

the field is irrigated to a depth of around 5 cm whenever the ponded water level 

has dropped to about 15 cm below the surface. 

Mulch/Soil Surface Cover 

Two types of mulch are popular in the Vietnamese Mekong River Delta, 

including rice straw mulch and plastic mulch. Covering the soils surface, 

regardless of the material, reduces water losses, increases soil temperature at the 

surface, and reduces emergence of weed species (Ramakrishna et al. 2006). If rice 

straw is used, it has also been shown to reduce loss of soil organic matter, 

increase yields, and reduce air pollution due to straw-burning practices 

(Humphreys et al. 2011). Because of its ability to improve soil quality, rice straw 

mulch can be used in highly degraded soils of the Mekong to allow for post-rice 

legume crops that would otherwise not be possible (Bunna et al. 2011). Use of 

plastic or rice straw mulch does, however, prohibit use of many pieces of 

machinery during the growth cycle. 

Compost/Organic Fertilizer 

Compost and organic fertilizer from animal manure are viable alternatives to 

inorganic fertilizers, especially for resource-poor farmers who cannot afford to 

purchase fertilizer. Benefits of compost include increased soil organic matter, 

reduced compaction, more available nitrogen and phosphorus, percentage base 

saturation, soil respiration, soil aggregate stability (Guong et al. 2010). Compost 

also increases yield in nutrient-poor soils. 
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To reduce costs and application rates of inorganic fertilizer, plowing the rice straw back 

into the field can be a good source of immobilized nitrogen that can be mineralized. 

Thus, a sustained, slow release of nitrogen through crop residues is a viable option, and 

has proved successful as an alternative nitrogen supply (Kramer et al. 2002). One 

cautionary factor is that the rice straw be given enough time prior to planting to 

decompose, preventing abnormally high rates of anaerobia that can impair root growth 

for rice plants. This accelerated rate of decomposition of the rice straw is yet another 

source of greenhouse gas emissions (Batjes 1997). 

Integrated Pest Management 

Green Revolution pesticide policies pushed farmers to overuse pesticides in the 

Vietnamese Mekong Delta, particularly in early growth stages. There are 

environmental and human health impacts from pesticide use, such as harm to 

fish populations in the MRD (Klemick and Lichtenberg 2008). Many farmers 

believed that a leaf-feeding larvae, the leaf folder (Cnaphalocrocis medinalis), would 

reduce yield if found on rice crops during the vegetative stages of growth (Huan 

et al. 1999). However, not only are there no yield impacts from the pest during 

early growth stages, but also pesticide application early in the growth cycle can 

lead to secondary infestations of pests such as the brown plant hopper 

(Nilaparvata lugens). In an effort to reduce pesticide and fertilizer subsidies, 

Vietnam’s PPA and MARD promoted integrated pest management (IPM) 

through Farmer Field Schools (FFS) as a holistic approach to pest management 

(Tuyen 1997). The main focus of the approach is to reduce the frequency and 

potency of pesticide, herbicide, and fungicide use by taking advantage of natural 

predators and growth cycle characteristics of paddy rice. In the Mekong Delta of 

Vietnam, non-IPM farmers use twice as many pesticides as IPM farmers, 

including the active ingredient amount and frequency of application (Berg 2001). 

Independent Variables 

Plot Characteristics (Natural Capital) 

Biophysical characteristics often influence what types of farming practices are 

applied to a particular plot or crop. Plot characteristics in this study include soil 
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quality, whether or not there are major soil problems, depth to the clay pan, and 

the size of the plot in hectares. 

Household Characteristics (Human Capital) 

Socioeconomic drivers have a large influence on farming practices. Household 

characteristics in this study include the age and education of the respondent, the 

number of individuals in the household, whether the household is credit-

constrained, and whether or not members of the households have off-farm work. 

Kinship and Institutional Support (Social Capital) 

Social capital is a Social capital in this study refers to whether the respondent is a 

member of an agricultural group, if the household has a relative or friend in a 

leadership position in the village, and how many family members live in the 

village. 

Household Resources (Financial and Physical Capital) 

The household resource section of this study was designed to understand the 

assets and land tenure situation of each household. Variables include the size in 

hectares of the entire farm; the household and farm asset scores, devised by 

author by giving points for owned items and subtracting points for rented items; 

livestock production; whether the household rents or owns their land; and how 

much income the farm brought in last year. 

Access to Information and Markets (Capabilities) 

Access to information and opportunity is a gendered phenomenon, creating 

inequality and uneven uptake of sustainable practices between the sexes. 

Extension training and access to the market are included in this study as 

additional independent variables. 

Results and Discussion 

Socioeconomic characteristics illustrate results in line with what is expected 

across gender lines in the Vietnamese Mekong River Delta. The average age of 

female-headed households is 13 years older than men, indicating that women lead 
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households must content with the challenges of physical aging in addition to the 

challenges already facing women in smallholder agriculture (Table 1). 

Educational inequality is perhaps the most stark and telling driver of the unequal 

adoption of sustainable practices between men and women. The average 

education of women is only 3.8 years, while for men it is 6.7 years. With twice as 

much education, men are better candidates for extension trainings, are more 

likely to adopt practices they are trained on, and are more able to utilize training 

effectively (Tuyen 1997). To add to this educational inequality, only 21% of 

women receive extension training, while 50% of men receive it. Extension 

trainings are crucial for shifting farming practices in the delta. This is the most 

policy-relevant finding of this study, indicating that intense targeting of women 

would yield a much higher adoption rate of sustainable practices among female 

farmers. 

Results also show that women are at a disadvantage in financial and land tenure 

positioning. Financially speaking, 24% of women are credit constrained, while 

only 9% of men face obstacles to borrowing money for farm and household 

needs. This has a huge impact on farm practice choice, as it comes down to being 

able to purchase high quality inputs on credit for the upcoming season. Finally, 

women’s farms are 0.5 hectare on average, while men’s farms are 0.69 hectare. 

This 0.2 hectare difference can have a huge impact on production of a farm. 

   Table 1.  Socioeconomic Characteristics of Sampled Households 

(Mean)  Female 

HH 

(n=2

9) 

Mal

e 

H

H 

(n=

131

) 

Household Characteristics   

Age 66.03 53.66 

Education (number of years) 3.79 6.71 

Household Size (number of individuals) 4.76 4.77 

Credit Constrained (trouble getting loans) 0.24 0.09 

Household member works at local farm 

(1=yes, 0=no) 

0.14 0.18 

Household member has local non-farm work 

(1=yes, 0=no) 

0.38 0.50 

Social Capital 
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Group membership (1=yes, 0=no) 0.00 0.03 

Relative/friend in leadership position (1=yes, 

0=no) 

0.97 0.98 

Relatives that live in village (number of 

individuals) 

4.52 4.49 

Household Resources 

Size in Hectares of whole farm (hectares) 0.50 0.69 

Household Asset Score (items owned minus 

items rented) 

8.97 9.70 

Farm Asset Score (items owned minus items 

rented) 

5.00 5.08 

 

Interestingly, the only noticeable biophysical difference between the plot 

characteristics of male-, female-, and jointly-managed plots is that of having 

“major problems” with plot productivity (Table 2). This illustrates an interesting 

avenue for further research, as the source and nature of these major problems is 

not clear from this particular survey. 

Table 2. Characteristics of Plots Managed by Household Members (Mean) 

 Female 

Mana

ged 

Plots 

(n=44

) 

Male Managed 

Plots 

(n

=

8

7) 

Jointly 

Mana

ged 

Plots 

(n=56

) 

Produce small livestock, large livestock, or 

products (0=no, 1=yes, 

2=more than 1) 

0.

5

5 

0.67 

Or you rent your land (1=own, 0=rent) 0.

9

3 

0.94 

Income from plots last year (percentage) 5

6

.

2

8 

58.18 

Access to Services   

Received extension training (1=yes, 0=no) 0.

2

1 

0.50 

Distance to nearest market (kilometers) 1.

8

1 

1.70 



 
 
 
 
 
 

International Conference on the Mekong, Salween and Red Rivers: Sharing Knowledge and 
Perspectives Across Borders | Faculty of  Political Science, Chulalongkorn University | 12th November 2016 

 

263 

 

Soil quality (1=poor, 

2=average, 

3=good) 

2.18 2.41 2.36 

Major problems? (yes=1, 

no=0) 

0.23 0.09 0.03 

Depth to clay pan (meters) 0.44 0.49 0.49 

Size of Plot (hectares) 0.56 0.66 0.67 

 

A snapshot of sustainable practice adoption illustrates that some are much more 

popular than others, regardless of gender (Figure 2). First, it is clear that reduced 

tillage and water-saving practices are widely adopted by the majority of farmers, 

with adoption rates of 62-87% and 83-94%, respectively. IPM and composting or 

applying organic fertilizer are less popular, with adoption rates between 38-70% 

and 22-44%, respectively. Finally, intercropping and using mulch are not widely 

adopted, with rates of between 2-13% and 2-10%, respectively. 

There are very distinct differences in technological adoption between plots that 

are influenced by men and those that are not. Within each sustainable practice 

category, male-managed or jointly- managed plots consistently adopt sustainable 

practices more often than female-managed plots by a margin of between 8 and 

28%. The exception is water-saving practices, where we see the highest adoption 

rate of any practice (94%) on jointly-managed plots and the second-highest rate 

(87%) on female-managed plots. Statistically significant categories in adoption 

included minimum tillage, water management practices, composting, and IPM 

(p=.016, p<.000, p=.024, p=.030, respectively) (ANOVA results). 

 

 

 

 



 
 
 
 
 
 

International Conference on the Mekong, Salween and Red Rivers: Sharing Knowledge and 
Perspectives Across Borders | Faculty of  Political Science, Chulalongkorn University | 12th November 2016 

 

264 

 

Figure 2. Gendered Sustainable Practice Adoption 

         100% 

   Male-managed (n=88) 
 Female-managed (n=45) 
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                     50% 

        

          25% 

 

         0% 
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Sustainable Practice Adopted  

Regarding covariance of sustainable practices, there are many correlations 

between the practices. Positive correlations indicate that the practices are 

complementary, while a negative correlation indicates that one practice may 

replace the other (Nditiru et al. 2014), summarized below (Table 3). These 

correlations make sense, given the outcomes and inputs of each sustainable 

practice. What is interesting is that the more popular practices are highly 

correlated, as are the less popular practices. 
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Table 3. Correlations and Covariance of Sustainable Practices 

 I

N

T 

TIL WA

T 

MU

L 

CO

M 

IPM 

Intercr

oppin

g 

(INT) 

Pearson 1 

Correlation 

-

0.09

5 

-

0.02

9 

0.11

6 

.174

** 

0.046 

 Covariance

 

0.085 

-

0.01

2 

-

0.00

3 

0.00

9 

0.02

4 

0.007 

Reduced 

Tillage 

(TIL) 

Pearson -0.095 Correlation 1 .250

** 

0.07

4 

-

0.03

4 

.405** 

 Covariance -

0.012 

0.19

3 

0.03

8 

0.00

8 

-

0.00

7 

0.087 

Water-

saving 

Practices 

(WAT) 

Pearson -0.029 Correlation .250

** 

1 -

0.02

3 

-

0.06

5 

.322** 

 Covariance -

0.003 

0.03

8 

0.11

8 

-

0.00

2 

-

0.01

1 

0.055 

Mulch 

(MUL) 

Pearson 0.116 

Correlation 

0.07

4 

-

0.02

3 

1 .254

** 

0.108 

 Covariance

 

0.009 

0.00

8 

-

0.00

2 

0.06

8 

0.03

2 

0.014 

Compost

/Organic 

Fertilizer 

(COM) 

Pearson .174** Correlation -

0.03

4 

-

0.06

5 

.254

** 

1 0.099 

 Covariance

 

0.024 

-

0.00

7 

-

0.01

1 

0.03

2 

0.22

9 

0.023 
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Integrated Pest

 Pear

son 

Management (IPM)

 Corr

elation 

0.046 .405*

* 

.32

2** 

0.1

08 

0.0

99 

1 

Cov

aria

nce 

0.007 0.087 0.05

5 

0.0

14 

0.0

23 

0.242 

* Correlation is significant at the 0.05 level (1-tailed) 

** Correlative is significant at the 0.01 level (1-tailed) 

 

The less popular practices illustrated in Table 2 include intercropping, using 

compost or organic fertilizer, and using mulch. Intercropping (INT) is 

significantly positively correlated with composting and organic fertilizer (COM) 

use (r=.174). Composting or using organic fertilizer (COM) is significantly 

positively correlated with using mulch (MUL) (r=.254). These practices focus 

primarily on soil quality and diversification. Because their correlation represents a 

complimentary relationship, this study supports a possible avenue for further 

promoting use of these less-popular practices. For example, if composting 

methods can be integrated into mulching practices, perhaps farmers in the MRD 

would be more likely to utilize these approaches for fertility management. 

Similarly, if intercropping with legumes can be promoted as another form of 

organic fertilization, farmers may be able to adopt both practices while adding 

cash crops and diversification to their crop portfolio. 

The more frequently adopted practices include reduced tillage, water-saving 

efforts, and IPM. Reduced tillage (TIL) adoption is significantly positively 

correlated with water-saving practices (WAT) (r=.250) and integrated pest 

management (IPM) (r=.405). Because reduced tillage often requires pesticides to control 

for volunteer and weed species, IPM would be an avenue to reduce required pesticides 

and, thus, additional reduce financial resources. WAT is also positively correlated with 

using IPM (r=.322). This is an interesting result, as the two practices are not necessarily a 

natural compliment. It should be noted that the PPD and MARD intensely promote 
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water-saving practices and IPM under the “1 Must Do, 5 Reductions” program, 

which could perhaps explain the common use of both practices together. 

The migration and remittance data shows a similar trend to the male-dominated 

adoption data above. Table 4 illustrates the average remittances received for male-, 

female-, and jointly- managed plots. Consistent with the sustainable practice adoption, 

male- and jointly-managed plots are much more likely to receive remittances from family 

members who have seasonally or permanently migrated away from the home. In 

addition, results show that 19 out of 39 men who migrate for work still make decisions 

on the plots when they are away, while zero out of 9 women who migrate for work still 

make decisions on plots back home. Additional, regionally representative studies in other 

Districts and Provinces in the MRD are warranted to further understand the significance 

of these data. 
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The Coping Strategies of Coffee Farmers in Response 

to Water Scarcity: A Case Study of Ethnic Groups in the 

Central Highlands of Vietnam 

 

Nguyen Phuong Le 

Abstract 

Vietnam is the second largest coffee producer in the world, however, in the 

Central Highlands, a key coffee growing area of Vietnam, water for coffee 

production is becoming increasingly scarce. Although central and local 

governments have implemented several mitigation strategies, only 19 percent 

of areas under coffee cultivation in the Central Highlands have access to state-

constructed irrigation schemes. As a result, coffee producers have had to 

develop alternative strategies to cope with water scarcity. Based on quantitative 

and qualitative data collected from ethic minority groups in three Ede and two 

Kinh villages in the Central Highlands, this research has found that farmers 

develop coping strategies for water scarcity based on their local skills and 

knowledge. These strategies were found to be diverse and include short, 

medium and long-term plans based on the economic status, educational 

attainment, and ethnicity of the affected households. Although differentiation 

of gender roles has been discussed in the literature for agricultural production, 

few studies have specifically focused on gender roles in developing and 

implementing coping strategies in response to water scarcity. It was found that 

men play a more significant role in responding to water scarcity. To 

supplement the coping strategies of farmers to water scarcity in the short term, 

it is recommended that central and local governments provide more technical 

and financial support to farmers. Furthermore, longer term strategies need to 

focus on improved land use planning, investment in irrigation schemes, and 

consolidated afforestation schemes in appropriate areas. 

Keywords: water scarcity; coffee farmers; coping strategies; Central Highlands; 

Vietnam 
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Introduction 

Water scarcity is a relative concept (Winpenny, 1997). As postulated by UN-

Water (2007) addressing water scarcity requires an integrated and multi 

dimensional approach to managing water resources with the aim of enhancing 

economic and social welfare in an equitable manner without compromising the 

sustainability of vital ecosystems. Thus the stake holder’s involved in the 

mitigation process are the central government, local authority, nongovernmental 

organisations and the residents (Treda Mukuhlani & Mandlenkosi Taurai 

Nyamupingidza, 2014). 

Water scarcity is not unique in any country only but is existent in most African 

and Asian countries (Treda Mukuhlani & Mandlenkosi Taurai Nyamupingidza, 

2014). In Vietnam, the Central Highlands is the most productive coffee growing 

region with the total area reaching 616,000 hectares (GSO, 2014). However, only 

19% of the productive area for coffee has access to state-developed irrigation 

schemes. Farmers on the remaining 81% of land rely on diverse local strategies 

using either groundwater or surface water from local streams. In recent years, 

water scarcity has increasingly affected the productivity of smallholder farmers in 

this region. 

Majority of the existing conceptual frameworks used for assessing water scarcity 

in the literature focus on the relationship between supply and demand in a 

specific domain (Winpenny 1997; FAO 2012; Abrams 2009; UN-Water 2006). 

This study also considers water scarcity as an imbalance between the supply and 

demand of water for coffee production, however, it does not use the quantitative 

methods of existing studies (Falkenmark, 1989; Gleick, 1996; and Yang et al., 

2003). Instead, data was collected was using in-depth interviews with coffee 

growers regarding: the duration of water shortages, when irrigation is applied, 

and reduction in coffee yield as indicators of water scarcity  

In response to the impacts of water scarcity, central and local governments have 

implemented mitigation strategies not only for coffee production, but also the 

agricultural sector as a whole. However, many approaches have not been 
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effective and as a result farmers have either individually or collectively developed 

alternative coping strategies for responding to water scarcity. Several studies 

relating to country level water scarcity and local coping strategies that respond to 

water shortages for both domestic use and agricultural production can be found 

in the literature including: an action framework for the agricultural sector (FAO, 

2012), and examples of local communities preparing strategies in response to dry-

season water stress to supplement inadequate government approaches (Klock 

and Sjah, 2011; Pereira, 2005; and Mukuhlani and Nyamupingidza, 2014). 

However, existing research on coping strategies in response water shortages for 

specific crops such as coffee is limited. 

In terms of gender, the literature indicates that water scarcity results in greater 

negative impacts on rural women and girls than on men. Women and girls were 

found to be burdened more through the collection of fresh water attributed to 

gendered domestic roles. However, decision-making in regards to access to water 

resources is also a determining factor as land ownership is often linked to water 

access. Women’s control of water resources for drinking and irrigation is limited 

because of the societal values that define men as the guardians of property and 

heads of households making decisions for women regarding water resources in 

the public sphere. Level of control over water resources is further dependent on 

other factors such as ethnicity and socio-economic status. Notwithstanding this, 

control over natural resources is limited for majority of women worldwide. As a 

result of the limited participation of women in decision making, valuable 

knowledge is lost and this has the potential to result in the failure of water 

policies and programs (Ivens 2009, IFAD 2012, new course 2015). One limit to 

this argument, however, is that women are examined as a homogeneous and 

undifferentiated social category. Moreover, women’s roles were considered 

separately from men’s roles. This research examines gendered roles from a 

relational perspective “involving interaction of women and men, structured 

through norms and institutions, reconfigured through individual agency” 

(Elmhirst and Resurreccion, 2012). 
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In this study, we aim to determine how farmers cope with water scarcity related 

to coffee production, how gender plays role in water management at the 

household level, and how government policies may strengthen and support local 

adaptation strategies. 

 

Methodology 

Research Methods 

Figure 1: Map of Cu M’gar district 

 

 

 

 

 

 

 

 

 

 

 

 Study site selection 

The coffee production area of Dak Lak province in the Central Highlands is 

around 200,000 hectares, accounting for more than 40% of the total coffee 

production area in Vietnam. Cu M’gar district has around 36,000 hectares of land 

under coffee cultivation and is one of largest coffee producers of the 15 districts 

of Dak Lak. Moreover, Cu M’gar is considered as one of the districts facing the 

most severe water scarcity problems in the province due to reduced rainfall and 
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uneven water allocation at various times of the year. In the dry season, all crops 

including coffee are faced with water shortages, while flooding may occur in rainy 

season. In consultation with the district government, two communities 

representing different ethnic groups in Cu Sue commune, Cu M’gar district were 

selected to investigate the strategies that farmers use to cope with water shortages 

for coffee production, The Ede community was represented by Sut H’Luot, Sut 

M’DRang and Sut M’Dung villages and the Kinh community was represented by 

Village # 1 and Village # 2. 

 Data collection 

Both primary and secondary data was collected for this study. The primary data 

was collected through directly interviewing fifty coffee farmers in the district. 

Farmers were selected on the basis of acquiring data from a range of scales of 

coffee production and levels of diversification in terms of livelihood strategies. 

Questionnaires were developed as a guideline for semi-structured interviews 

including basic information about the householders at each farm, the strategies 

farmers have applied in order to cope with water shortages, and the gendered 

roles in developing and applying these strategies. In order to capture gender roles 

in coping with water scarcity, interviewees were selected to have an equal 

representation of sex. Three focus group discussions were also held with the 

participation of local government staff and famers to identify the most 

appropriate strategies in coping with water shortages in the region. Participant 

observation was also used to gather information in each community. 

 Data analysis 

First, descriptive statistics were used to characterize the water shortage situation 

in each region including the loss of coffee productivity and the formulation and 

implementation of coping strategies for responding to water shortages for coffee 

production. Secondly, comparative analyses were used to understand how 

different coping strategies have been selected by different farm household groups 

and locations to cope with water scarcity. 
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 Analysis Framework 

Three frameworks that have been applied in doing this research including 

community- based rural development, institutional, and gender analyses. Farmer 

coping strategies for responding to water scarcity are diverse and related to 

management and practices. In this study, the term farmer “coping strategies” is 

used interchangeably with “farmer adaptations”. Both terms are taken to mean 

the ways in which farmers “contend with” or “adjust to” an increasingly scarce 

water supply situation for coffee production. A coping strategy in this research is 

seen from two aspects including: (i) individual problem-solving, such as technical 

solutions, alternative cropping, water allocations, and farm budgeting; and (ii) 

collective action, such as water-user groups, village level strategies, and the use of 

other institutions.  

The everyday practice approach involves the ways of examining the social world 

whereby central importance is given to defining actors and their behavior, and 

the research aims at an interpretative understanding of how people practice. The 

use of everyday practice approach for doing research and analysis is the most 

appropriate for capturing both structural aspects and people’s life stories and 

experiences (Luttrell 2001). For water issues, several authors have applied 

theories of everyday practice in doing research on water access, water control, 

and water coping strategies. For Scott (2009), everyday informal practices "are 

central to understanding the workings of the contemporary urban hydraulic 

system" especially as they confront and compromise the authority of engineers or 

technocrats to control the water system. In Peloso and Morinville’s study (2014), 

theories of everyday practice are drawn upon to examine the actions that people 

take to improve their water security, by utilising and resisting different features of 

the water network. Their results explored how residents of Ashaiman described 

their experience of water access and underscoring the references made to formal 

and informal services. In this research, the theory of everyday practices is applied 

in order to investigate the responsive capacity of the farmer or to answer how 

farmers manipulate their knowledge and resources to cope with water shortages 

to sustain coffee production.  
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An institutional approach allows a researcher to find out how a community 

irrigation scheme works as well as how coffee growers participate in operating 

and utilizing the scheme. Moreover, an institutional approach helps researchers 

to analyze roles in the community, in terms of interested groups, ethnic minority 

groups and local norms in developing and implementing particular coping 

strategies in response to water shortages.  

In agriculture, particularly for coffee production, men and women play different 

roles because they possess different types of knowledge and skills relating to 

cultivation process including water management. However, gender roles in 

coping with water shortages in coffee production in this research are considered 

from a view of “relational” perspective. This means that women and men do not 

act separately, but they interact with each other through norms and institutions. 

In the context of water shortages, male and female coffee growers can work 

together in order to develop relevant coping strategies. In addition, specific 

strategies can be also implemented differently by men and women. To 

summarize, farmer coping strategies in response to water shortages take on 

several forms and involve many aspects of farmer perception, farmer behavior 

and their livelihood selection. 

 

Results 

Context: A Brief History of Coffee Production in Cu M’gar 

Similar to other locations, Cu Sue commune in Cu M’gar district has undergone 

tremendous economic and social change since Vietnam’s reunification in 1975. 

Previously, the main economic activities of the community where the Ede 

minority group are predominant were subsistence production of rice using 

swiddens, supplemented by hunting, fishing and gathering. Ede people also 

cultivated secondary crops in gardens and raised animals. Mutual assistance and 

reciprocity was widespread (Dang 2003). After 1975, Vietnam’s communist 

government launched a major resettlement campaign in New Economic Zones 
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(NEZs) to better utilize labor, diversify the economy, accelerate collectivization, 

and ensure the security of peripheral regions. 

The government simultaneously implemented its Fixed Cultivation and 

Sedentarization Program (FCSP) to motivate ethnic minorities to abandon 

shifting cultivation and other nomadic practices. Collective ownership of land 

was instituted at the village-level and traditional tribal lands were declared state 

property, eligible for redistribution. Villagers were encouraged to participate in 

cooperatives, state farms and forestry enterprises. Throughout the Central 

Highlands, NEZs brought different types of people together, particularly from 

the Central Coast. Between 1976 and 1980, nearly half a million people were 

resettled in NEZs in the three provinces of the Central Highlands, and another 

260,000 were resettled between 1981 and 1988 (Muller 2004). By 1985 there were 

twenty-five NEZs in Dak Lak Province (Fortunel 2000). All members of the Ede 

(E De) minority in Cu Sue lived on rice shifting cultivation until the 

establishment of the State-run Ea Pok Coffee Company in 1985. Along with 

other Ede people, Ede farmers in the three villages where the research was 

conducted were required to used fixed cultivation practices. All Ede farmers were 

settled along the Ea Chan stream were allocated between one to two thousand 

square meters of residential land and one hectare of state land with which to 

grow coffee. With fertile soil and an ideal local climate, both the Ede and Kinh 

farmers of Cu Sue commune achieved yields of up to five tons of dried coffee 

seed per hectare, and buoyant coffee prices throughout the 1990s provided high 

cash incomes. 

The rise of the Vietnamese coffee economy nearly doubled that of the 

Vietnamese Gross Domestic Product in Dak Lak province, particularly in Cu 

M’gar within a decade. However, the rapid agricultural transformation of the 

province has raised a number of environmental concerns. Many observers have 

noted that coffee production in the region has tended to follow an extensive, 

rather than an intensive practice. Total land used for agricultural production in 

Dak Lak doubled in the 1990s, with an average increase of 46,000 hectares per 

year. The rapid expansion of cultivated areas led to substantial forest destruction. 
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Between 1980 and 2000, Dak Lak province lost forest at an average rate of 

20,000 hectares per year (ADB 2003). Forest destruction in Cu Sue, as well as in 

other locations can now be seen as a cause by which surface water can no longer 

be stored in the forests and groundwater reserves deepen. This causes water 

shortages for agricultural production in the region. Another reason for this is that 

farmers have increasingly expanded the area of land under coffee and rice 

cultivation, two crops consume which consume large amounts of water. 

Derived from traditional perceptions, the gender identity of Ede people depends 

on cultural behaviour ascribed to each gender, in particular to the gender division 

of labour. In the past, Ede women played a significant role in traditional society. 

They were the head of their families, lineages, and landowners. They were highly 

respected in comparison with men, who had a lower position. In the family, 

daughters were always preferable to sons, because the daughters were the 

"insiders" who were expected to transmit ancestral property as well as live with 

their parents even after marriage. 

Since 1975, Ede society has been undergoing fundamental changes due to the 

socioeconomic development policies of the Vietnamese Government in the 

Central Highlands. Nuclear families are replacing traditional extended families, 

and Ede men are having a greater role in economic activities in order to support 

their nuclear families. This has put the men and their wives on a greater parity. 

Meanwhile, Ede women have been playing a larger role in economic activities 

and their power is decreasing in relation to men in the family as they are spending 

more time away from their households. The power structures and the gendered 

division of labour in Ede families and society in general, and in regards to coffee 

production in particular have been undergoing major changes. 

Water Scarcity and Its Influences on Coffee Production 

 Water Sources for Coffee Production in Cu Sue Commune 

Water sources for agriculture in general and for coffee production in particular, 

include natural surface water, ground water, and water from irrigation schemes. 
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Surface water is mostly sourced from small streams. Although there are many 

small streams in the district with density   of 0.6 to 0.7 km/km2, they are 

unevenly allocated. It was witnessed that there were very few streams linked to 

the extremely small water reserve, which flow through Cu Sue commune. All 

thirty of the Ede respondents supposed that they could not use stream water for 

coffee production, especially in last two years. 

According to statistical data, rainfall in Cu Sue does not significantly fluctuate 

from year to year. The coefficient of variation (CV) is very small (from 0.1 to 

0.2). However, in 2016 the rainfall in the area was observed to dramatically 

decrease, and as a result the drought in the area became more severe than ever. 

Usually, the rainy season starts in March, but in 2016, the first rain in Cu Sue of 

the season occurred in late June. The difference between rainfall in the rainy and 

dry seasons is so large that rainfall in the rainy season (from March to October) 

accounts for 87 percent of the total rainfall (93.5 percent in 2015). There is also a 

big conflict between water demand for coffee production (watering season from 

January to April) and water availability in the region generally. 

Table 1: Rainfall and Evaporation in Dak Lak 

Mon

th 

Rainfall 

(mm) 

Evaporatio

n (mm) 

Deficit (mm) 

1 13 95 -82 

2 7 98 -91 

3 7 122 -115 

4 77 128 -51 

5 151 140 11 

6 155 137 18 

7 184 140 44 

8 145 137 8 

9 220 120 100 

10 205 106 99 

11 199 91 108 

12 62 88 -26 

Source: Bui Duc Ha, 2015 
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These differences between the demand and availability of water would be 

manageable based on the development of an effective irrigation scheme, 

however, very little research has been invested enough in this area. Currently in 

Cu Sue commune, there are two water reservoirs which have been designed to 

irrigate 120 hectares of coffee (out of 2500 hectares in total) and 60 hectares of 

rice (out of 160 hectares in total). In practice, these reservoirs are capable of 

irrigating only 60 hectares of coffee, focusing on only two of the eleven villages 

of the commune. The three Ede villages where the research has been conducted 

cannot access this water as they are located far away from the reservoirs and 

there is no canal to transport the water. Moreover, there is no existing solution 

planned a water store to be implemented in the region. In the two Kinh villages, 

there are some small rice and coffee areas belonging to 4 households that can be 

watered from a canal, which was invested in by an international project in order 

to provide irrigation water from Buon Yong reservoir to Cu Sue commune. 

As the irrigation scheme cannot provide enough water for coffee production, 

almost all farmers in the region have irrigated their coffee plantations using 

groundwater reserves from individual wells. Survey data shows that each coffee 

plantation has from one to two wells depending on its size. The average depth of 

the wells is 26.8 meters and one well can service an area of approximately 6,400 

square meters. Since 2015, many households have deepened their wells, with 

some households even digging extra wells to seek water for saving their coffee 

plantations. 

A reduction in forested area, climate change, and the high density of household 

wells has caused severe ground water degradation (Mr. Pham Quang Muoi – 

Head of Department of Agriculture and Rural Development, personal 

communication). The groundwater level in Cu M’gar has decreased by between 

five and seven meters in comparison over the period between 2010 and 2014. 

 Water Scarcity in Coffee Production 

Reports in local newspapers show a drought crisis of increasing severity and the 

water scarcity problem in the Central Highlands region and in Cu M’gar district 
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in particular has been widely publicized. Both local and central governments are 

concerned with the declining volume of water in reservoirs, rivers, and streams. 

Coffee growers in Cu Sue commune report that they have been suffering from 

water shortages since 2015. However, the water scarcity has become more serious 

since the beginning of 2016. In 2015, it could be witnessed that majority of the 

paddy fields in the three Ede villages still had enough water for cultivation, 

however, in 2016 all of them have remained empty. Only some rice plots in the 

Kinh villages could be sown. 

All respondents referred to a peak water scarcity occurring in April and May 2016 

when villagers could not obtain water from usual sources for domestic use. In Sut 

M’Dung village, dozens of families needed to buy freshwater contained in plastic 

tanks for domestic uses, costing approximately 15,000 VND per day and 

restricted to drinking and cooking purposes. 

In a practice common to other farmers in the region, all survey households 

irrigate their coffee plantation by pouring water directly to the base of the tree. A 

standard amount of water of 600 litres per tree, per irrigation event is consumed 

by this method. If there is sufficient water, coffee is irrigated between four and 

five times per year as outlined in the table 2. 

Table 2: Watering Schedule for Coffee 

Purpose of Watering Duration Irrigation Events 

Flower blooming Mid-January – Early February 1-2 

Seed fostering March 1 

April 1 

Before harvesting September 1 

Total  4-5 

Source: Survey data, 2016 
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According to local coffee growers, the first irrigation event is the most important 

because it strongly impacts upon coffee productivity. However, as mentioned in 

previous section, the most crucial need for water by coffee trees is the dry season 

to keep trees alive. In 2015 and 2016, the villagers experiences water shortages 

and could not maintain the watering schedule for coffee. Almost all respondents 

supposed that their coffee plantations experienced water scarcity. The number of 

times the coffee trees were irrigated changed dramatically. The survey data shows 

that on average during this time, farmers irrigated their crops 6.6 times per year 

on average. Furthermore, the duration of an irrigation event increased from 3.5 

days per time before 2015 to 21 days per time (in 2016). For example, a 

respondent who has a plantation with 340 coffee trees stated that she irrigated 

only 10 trees per day because her well has been lacking in water for over a year 

(Female coffee farmer, personal communication). Like many households in the 

village, she could not determine the time spent of irrigating or the duration of an 

irrigation event as she was observed to need to prioritize the daily irrigation of 

some trees while letting over coffee trees die. 

 Coffee Loss and impoverishment 

According to People’s Committee annual report, Cu Sue commune has 2400 

hectares of coffee. In 2015, due to water scarcity 293 hectares had no harvest 

while 442 hectares had a reduced harvest by between 30 to 70 percent. This 

represents an equivalent reduction in household income from coffee.                  
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As a consequence, average productivity of coffee in the commune was only 1.5 tons per 

hectare in 2015, which was much lower compared to productivity in 2014. The survey 

data shows similar results. Household coffee productivity reduced from 2.6 tons per ha 

in 2010 to 1.4 tons per ha in 2015. One villager reported only harvest 200 kg of coffee 

per hectare in 2015 (Female farmer, Sut H.Lout Village, personal communication). On 

further discussions in April and June of 2016, she predicted that her family may harvest 

any coffee seed in that year. Strongly impacted by water scarcity, all coffee producers in 

Cu Sue had to develop strategies to cope with this situation. 

 

 Coping Strategies of Farmers in Response to Water Scarcity for 

Coffee Production 

This research focuses on the coping strategies of household farms rather than on 

public approaches. On the basis of the ways in which farmers practice coffee 

production as well as the coping strategies farmers selected to save their 

livelihoods in response to water scarcity for coffee production, three major types 

of coping strategies can be identified including: (i) short-term strategies, which 

Impoverishment due to Water Scarcity 

A female farmer and her family have lived in Sut H’Luot village since 1985 

when the fixed cultivation policy was implemented. She and her husband 

have to work to feed three children. Both of them are literate. They have 

been given two plantations with total 10,000 square meters and a rice field 

with 300 square meters by their parents. Before 2014, they could harvest 

coffee on all areas. But since 2014, water has become scarce, so one of their 

plantations of 5,000 square meters could not be irrigated. Coffee trees in 

the non-irrigated plantation have all died, while the other plantation has 

experienced water shortages since early 2016. In 2015, 300 kg of coffee 

bean, 200 kg of paddy, and 50 kg of maize were harvested. The female 

farmer and her husband have been working as hired-farm labors 5 days a 

month. The per capita of the family was about 400,000 VND per annum, 

equivalent to poverty line announced by Ministry of Labour, Invalids and 

Social Affairs. 
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are applied in order to save the coffee plantation from water scarcity are digging 

more wells, deepening wells, sharing water among households, purchasing water, 

and adapting the schedule of watering; ii) Medium-term strategies are to apply 

practice intercropping, particularly growing pepper and avocados in the coffee 

plantations and to reduce the number of coffee trees in order to grow other 

crops such as maize and cassava; and iii) Long-term strategies such as: seeking 

jobs outside the village to work as industrial workers, as vendors in urban areas, 

and using the money to hire farm laborers; integrating the coffee crops with 

livestock raising; and practicing water saving techniques for coffee production. 

Among the 16 households who decided to dig more wells, ten could not find any 

water and this coping strategy  had to be discontinued after digging ten or even 

twenty meters in depth. Many household chose the coping strategy of deepening 

their existent wells. However, the financial investment associated with the well 

deepening was expensive and only 36 percent of the survey households could 

afford this. 

Four households were able to share water with their siblings and neighbors, 

however all of these respondents were Kinh people who lived closed to a water 

source. Five other households had adopted the coping strategy of buying water 

from their neighbors at price of 30,000 VND per hour of pumping. 

The most popular short-term strategy was found to be changing the watering 

schedule. Majority of respondents reported this approach. Prior to water scarcity 

issues, one farmer could irrigate one thousand coffee trees per day, but, since 

2015, each well was found to be depleted of water after irrigating only twenty or 

thirty coffee trees. Thus, farmers needed to divide their plantation and irrigate 

rotationally. 

Table 3: Short-term Coping Strategies with Water Scarcity for Coffee Production 

Individual Strategies Number 

(n=50) 

Percent 

Digging more wells 16 32.0 
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Deepening wells 18 36.0 

Sharing water 4 8.0 

Purchasing water 5 10.0 

Changing schedule of watering 50 100.0 

Reasons for which farmers do not digging more well (n=16) 

Lack of money 12 75.0 

Lack of labor 2 12.5 

No permission of local 

government 

2 12.5 

Source: Survey data, 2016 

Male laborers played an important role in development and implementation of 

short-term coping strategies in response to water scarcity. Digging and deepening 

wells was mostly done by men with support of machines. If make family 

members were not available for this strategy, households would hire other male 

labors in the community. Women contribute to this strategy through food 

provision for hired workers and family members. 

Table 4: Medium-term Coping Strategies with Water Scarcity 

Individual Strategies Number 

(n=50) 

Percent Beginning 

time 

Growing pepper in coffee plantation 50 100.0 2012 

Growing avocado in coffee plantation 15 30.0 2014 

Growing  both  pepper  and   avocado  in  

coffee plantation 

15 30.0 2014 

Cut down coffee to grow maize and cassava 5 10.0 2015 

Source: Survey data, 2016 
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In the case of water scarcity, almost all households had decided to intercrop with 

pepper in their coffee plantation. As the price of pepper has been high for four 

years, farmers in Cu Sue have intercropped with pepper since 2012 at different 

scales. Avocado has been also grown since 2014. According to respondents, 

avocado is easily sold at reasonable price, but seedlings are expensive so few 

households can afford to invest in this strategy. Some households whose coffee 

plantation cannot access to water decided to replace coffee trees with annual 

crops such as maize and cassava. These households planned to return to coffee 

production when water situation improves. 

Table 5: Gender Roles in Coffee Production 

Activities Old women Old men Young 

women 

Young men 

Coffee production     

- Growing Frequent Sometimes Sometimes Sometimes 

- Pruning Frequent Sometimes Sometimes Sometimes 

- Fertilizing Frequent  Sometimes  

- Watering  Sometimes  Frequent 

- Harvesting Frequent  Sometimes  

- Drying Frequent Frequent Frequent  

Selling Frequent  Sometimes Frequent 

Coping with water 

shortage 

    

- Well digging  Assistant Main Main 

- Well deepening  Assistant Main Main 

- Water 

purchasing 

Assistant Main Main  
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- Water 

transporting 

 Assistant Main Main 

Source: In-depth interview, 2016 

Unlike short-term strategies, women have played an important role in the 

development as well as implementation of medium-term strategies. Although the 

decision of which crops should be replaced, as well as intercropped has been 

made by an agreement between male and female family members, gender 

differences in conducting other farming activities has been recognized, even 

though, gender differences among the Ede as well as Kinh people in conducting 

agricultural tasks are not easily observed at the research site. informants have a 

tendency to reply that "men and women do everything equally when asked about 

gender differences in agricultural work, however re-phrased or follow-up 

questions reveal some gender differences in responsibilities and tasks for the 

livelihood of Ede people, although the strongest tendency in Ede households is 

to share responsibilities closely between husband and wife as showed in Table 5. 

The results in Table 5 indicate that gender differences have been found across 

generations in Ede as well as Kinh families. Furthermore, when medium-term 

strategies are applied, both Ede and Kinh women need to work longer hours in 

the field as they have to take care and harvest not only coffee, but also pepper, 

avocado, and other crops. 

Under the conditions of water scarcity, local livelihood strategies become more 

diverse. There is an appearance of new livelihood strategies such as working as 

street vendors and industrial workers and developing animal husbandry 

livelihoods, particularly with goats. 
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Table 6: Long-term Coping Strategies with Water Scarcity 

Individual Strategies Number 

(n=50) 

Percent Income per 

year (thousand 

VND) 

Seeking jobs outside the village    

- Industrial workers 5 10.0 24,000 

- Farm-hired labors 18 36.0 7,200 

- Vendors in urban area 5 10.0 21,000 

- Livestock development    

- Goat 5 10.0 6,000 

- Pig 10 20.0 12,000 

- Chicken 15 30.0 4,000 

Practicing saving water techniques 

(drip irrigation) 

2 12.5 - 

Source: Survey data, 2016 

Only two households in the study areas applied water efficiency as a coping 

strategy. Both of them were Kinh people who migrated from the Red river delta 

in the early 1990s. Their strategy is based on an irrigation system supported by a 

project funded by Asian Development Bank.  

Government’s Intervention in Water Scarcity 

In the context of water shortages in Central Highland provinces, the central 

government has taken substantial short-term action in supporting farmers as well 

as in improvement of current irrigation scheme. For example, Dak Lak province 

has been given 49 billion VND and 500 tons of rice in emergency resources. The 

central government has also invested money in the improvement and 

development of the existing irrigation scheme. The Provincial People’s 
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Committee of Dak Lak has also promoted and implemented several strategies in 

order to assist farmers to cope with water scarcity such as: (i) warning local 

people of water shortages; (ii) advising local people to save water both in 

production and consumption; (iii) repairing existent irrigation scheme including 

reservoirs, damps, wells and canals; (iv) providing water based on prioritizing 

domestic uses to use by animals, perennial, and then annual crops; (v) advising 

farmers to apply water saving techniques in agricultural production, particularly in 

coffee watering; (vi) suggesting that farmers to select crops which consume less 

water; (vii) re-arrangement crop cycles based on water availability; and (vii) 

reforestation, especially in upper catchment areas. Furthermore, in order to 

manage water sources more effectively, the Provincial People’s Committee of 

Dak Lak has also issued decision to require those who wish to construct wells for 

either domestic use or crop irrigation in drought areas to apply for approval from 

the Department of Natural Resources and Environment (DoNRE). 

 

With financial support from central government, Dak Lak province has identified 

areas where coffee and other crops could not be harvested in 2015 to assist 

farmers. The respondents reported that some villagers in Sut M’Dung village 

received support with 110000 VND per 1000 square meters of lost production, 

while farmers in other villages have not yet received financial assistance: “We 

Regulations on Water Management 

When a person wants to bore a well for domestic use with a capacity less than 

10 cubic meters per day, he/she has to apply for approval from Commune and 

District People’s Committee at his/her dwelling. If well’s capacity is more than 

20 cubic meters, that person has to apply for approval from DoNRE. In case, 

well’s capacity is more than 3000 cubic meters the owner has to apply for 

approval from MONRE. Besides, in order to protect ground water, the 

approval is only given to license holder. Anyone who is incompliant with 

regulations will be fined by Commune People Committee, District People 

Committee, and Environmental Polices. 
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may not be state’s children, so we have to wait for the support for a long time 

though we also had a bad harvest of crops” (Village Head, Sut M’Drang Village). 

Today, although gender is a priority policy issue, in the field of irrigation, there is 

still a considerable gap between positive policy intentions and concrete action. 

For Dak Lak province, government interventions in irrigation are planned to be 

gender neutral. Nonetheless, the impacts of these interventions on women and 

men are different. For example, local government tends to give advice regarding 

water saving methods for perennial tree production to men, whereas 

recommendations of water savings in annual crop production and consumption 

to women. 

 

Discussions 

Causes of Water Scarcity in Cu Sue Commune 

Similar to the findings of Treda and Mandlenkosi (2014), both primary and 

secondary data shows that there were several factors that led to the commune to 

suffer from water scarcity. These factors have been intertwined. As reported by 

respondents and local authorities, the most important factor causing serious 

drought was the decline of rainfall. The second one was decline of groundwater 

resources. Other relevant causes identified are closely related to this and include 

population growth, the high density of coffee, pepper and rubber plantations, 

lack of an effective irrigation scheme, lack of a reservoir in the region, and a 

reduction of forest cover. 

Inefficient irrigation methods is another identified cause of water shortages for 

coffee production. According to the Western Highlands Agriculture and Forestry 

Technical Institution (WASI), traditional irrigation techniques that are popularly 

applied by coffee producers in Central Highland region, including Cu Sue consumed 

much more water than the biological requirements of the coffee trees. WASI 

experiment trials have shown that coffee trees require 400 liters per tree per irrigation 

event in order to obtain 4 tons per hectare of coffee seeds. The WASI recommended 
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Impoverishment due to Water Scarcity 

A female farmer and her family have lived in Sut H’Luot village since 1985 

when the fixed cultivation policy was implemented. She and her husband have 

to work to feed three children. Both of them are literate. They have been given 

two plantations with total 10,000 square meters and a rice field with 300 square 

meters by their parents. Before 2014, they could harvest coffee on all areas. But 

since 2014, water has become scarce, so one of their plantations of 5,000 square 

meters could not be irrigated. Coffee trees in the non-irrigated plantation have 

all died, while the other plantation has experienced water shortages since early 

2016. In 2015, 300 kg of coffee bean, 200 kg of paddy, and 50 kg of maize were 

harvested. The female farmer and her husband have been working as hired-farm 

labors 5 days a month. The per capita of the family was about 400,000 VND 

per annum, equivalent to poverty line announced by Ministry of Labour, 

Invalids and Social Affairs. 

these methods to farmers, however, most respondents were found not to have 

received this information and are still irrigating at 600 liters per tree per irrigation 

even and getting 2.4 tons per hectare. 

As reported in previous section, water shortages cause a negative impact on 

coffee productivity, then on producers’ income. However, the effects differ 

among households depending on their scale of production, livelihood resources, 

and livelihood strategies. While many households have fallen into poverty, others 

have found the ways to adapt to water scarcity. 

Diversification of Coping Strategies with Water Scarcity 

As mentioned previously, coping strategies in response to water scarcity can be 

viewed at national, provincial, community or household scale. In the case of Cu 

Sue commune, not only the central government, but also the provincial, district, 

and commune levels have intervened to help farmers to cope with the drought. 

However, as showed in the result section, government intervention has been 

limited to giving recommendations which are not adequate enough to cope with 

serious water scarcity. For example, both central and local governments have 

suggested that coffee producers should implement drip irrigation systems in 



 
 

International Conference on the Mekong, Salween and Red Rivers: Sharing Knowledge and 
Perspectives Across Borders | Faculty of  Political Science, Chulalongkorn University | 12th November 2016 

 

 

295 

 

order to save water and ensure productivity at 4 tons per hectare. However, in 

our in-depth interviews with 50 farmers, it was found that only two among them 

could take advantage of this technology for several reasons. First, this technique 

requires a high financial investment. Farmers need to invest about one hundred 

million VND for an Israel-designed drip-irrigation system and about 40 million 

VND for a Vietnamese-designed one that can cover two hectares of coffee 

plantation (Cam Lai, 2015 and Tam Nhin, 2014), whereas the average size of a 

coffee plantation is only 0.6 hectares.  Thus, the scale of the coffee plantation is 

the second reason the application of drip-irrigation is limited. Third, if farmers 

apply drip irrigation, the fustigation is required through drip irrigation tubes. If 

fertilizers purchased are not of high quality then they will not dissolve and cause 

maintenance issues with the pipes. Fourth, sabotage and theft of irrigation 

equipment in the village is another reason that constrain investment in drip 

irrigation as a water saving methodology. 

Similar to the provincial government, district and commune leaders have also 

given advice to farmers regarding adapting their production to water scarce 

conditions. For example, District Department of Agriculture and Rural 

Development recommend that farmers substitute water intensive crops to others 

that consume less water. DARD also produces irrigation schedules for each 

commune where the irrigation scheme is available. Nevertheless, respondents 

from Cu Sue suggested that they have not received any advice from local 

authorities. 

As a consequence, farmers have developed alternative strategies in order to cope 

with water scarcity based on their experiences and knowledge. The CGIAR 

(Consultative Group on International Agricultural Research, 2016), has found 

that the coping strategies applied in response to water scarcity in Cu Sue differs 

among households and some households are better able to cope with drought 

than others. For example, in terms of short-term strategies, high and medium 

income households tended to dig or  deepen their wells, while poor and pro-poor 

households did not. Twelve out of fifty households surveyed could neither afford 

to dig a new well or deepen existing wells because of financial limitation. 
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Similarly, a common practice among farmers in Cu Sue commune is to 

integrating other trees (e.g. pepper, avocado, fruits, and acacia) into the coffee 

plantation. This cultivation practice  has been considered as medium-term coping 

strategy in response to water shortages. There are no standard guidelines 

produced in Vietnam for such practices, so intercropping designs have varied 

from household to household (CGIAR, 2016). Moreover, intercropping practices 

also differ due to varied financial, human, and social capacity. Where income for 

those who engaged with pepper production could compensate those households 

for lost coffee income, others without the required resources could not access 

this harvest. For example, a female farmer planted 200 pepper vines in her coffee 

plantation in 2013, but 160 vines had died in 2016 because of the drought and 

the other 40 vines had no production. For some villagers, avocado crops both 

can bring higher income and consumes less water in comparison with coffee and 

pepper, however, few people can apply this coping strategy at scale due to the 

high investment cost in the seedlings. 

The difficulties with irrigated paddy rice and coffee production in the area were 

considered as a push factor for local farmers to migrate to work in urban areas 

and look for alternative livelihoods and other sources of sustenance. Mohieldeen 

(1999), referring to the coping strategies of migrants leaving Lower Wadi Al 

Hayma due to water scarcity problems to factories in big cities in Yemen and 

noted that 85 percent of respondents in that research had first tried to work as 

casual hired laborers surrounding their villages. 

Seeking jobs outside community is also diverse among households in the Central 

Highlands. Kinh people were found to be more active in coping with water 

shortage situation, especially in regards to seeking outside jobs outside the village. 

Kinh families have paid much more attention to the education of their children 

than Ede and Dzao. As a result, their adult daughters and sons are able to find 

jobs as industrial workers in Ho Chi Minh City, Binh Duong and Dong Nai 

provinces. Furthermore, those who do not want to migrate to other provinces 

have the capacity to generate income from other activities such as vending in 

Buon Me Thuot city which is 15 kilometers away from Cu Sue commune or 
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working as industrial workers in the Tan An industrial zone which is located 

approximately 8 kilometers from the commune. On the contrary, almost all Ede 

people in Cu Sue are dependent on coffee farming or working as casual hired 

farm labors surrounding the village. A key cause of this is that they are not 

qualified for industrial jobs. 

The in-depth interview results compared well with the literature (Ngan, 2009) 

that found that language constraints are one of the major factors limiting young 

people from migrating from the village as a coping strategy. Although majority of 

young Ede people can speak and understand Vietnamese, they often do not carry 

out the instructions of managers correctly, thus, young Ede peoples from Sut 

H’Luot and Sut M’Drang villages who tried to go to work in the Tan An 

industrial zone decided were found to return home after just seven months of 

working. 

Together with seeking off-farm jobs, developing animal husbandry has been 

considered as a coping strategy in response to severe drought. Five out of fifty 

survey households have recognized that goats can be fed not only by grass, but 

also by acacia leaves. Acacia has been grown in coffee plantations to stand as 

trestles of pepper trees, and to provide feed for goats. Moreover, acacia also 

provides good conditions for coffee trees, providing the shady forest conditions 

that they they prefer and fixing nitrogen (fertilizer) for their growth. 

A respondent believed that raising goats could be a suitable livelihood strategy 

for both Kinh and Ede people in the context of water scarcity because of feed 

availability and high demand for goat meat. However, as this economic activity is 

still new villagers still worry about the feed source and technical requirements. 

Gender Dimension 

In 2008, the International Trade Centre (ITC) conducted a survey on the role of 

women in the coffee sector. In highly mechanized systems, like Brazil women 

were found to played a very small role in field and harvest work, whereas for 

more manual systems, like in most of Africa, women complete up to 90% of the 
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field and harvest work. This finding is consistent with the case of Cu Sue 

commune where almost all work is completed manually. Table 5 shows that both 

women and men participate in all phases of coffee production. However, gender 

differences have been identified in production and income generation roles. 

Information from both in-depth interviews and participant observations in Cu 

Sue indicated that the physical works of land preparation and irrigation was 

carried out by young men, mostly the sons-in-law in the matriarchal community 

(Ede villages) and sons in the patriarchal community (Kinh villages). In Ede 

households, the elderly women and sons-in-law have play more important roles 

in coffee production, particularly in the selling of the final products. Young 

women are responsible for annual crop production and domestic works. Unlike 

Ede, the old men and sons play crucial roles not only in coffee production and 

trading, but also in other economic activities in Kinh households. 

Mukuhlani and Nyamupingidza (2014) indicate that water scarcity in Zimbabwe 

more negatively affected women and girls because they had increased burdens in 

water fetching and health care and they are impacted by water-borne diseases and 

the risk of sexual harassment at water points. As a result, women do not have 

time to invest in education and economic activities and they continued to lag 

behind in terms of development (Birch et al. 2012). Dissimilarly, in Cu Sue both 

women and men are been negatively affected by water shortage. When water 

scarcity occurred, both men and women became water fetchers for domestic use. 

Sometimes, men had to devote more time to carrying water because they had to 

go far away to buy drinking water by motorcycles that could not be driven by 

many women. 

In the case of coffee production, water scarcity has increased the productive roles 

of women, however, this research has found that men have been more negatively 

impacted by water scarcity. All works relating to coping strategies to respond to 

water shortages for coffee production including well digging, well deepening, 

water purchasing and water transporting, are carried out by men, especially young 

men. In such case, women work mainly to assist these roles. 
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Apart from water fetching for domestic uses and implementing coping strategies 

to respond to water shortages for coffee production, gender differentiations have 

also been noted in looking for alternative livelihoods. During the water shortages, 

many coffee producers left farming and went to work in the urban areas and 

industrial zones. As showed in previously, most of the migrants were youths. It 

was found that Kinh people migrated farther than Ede people and men went to 

work outside much more than women. Culture, language, and education are 

factors that cause these gender as well as ethnic differences. 

 

Policy Implication for Support Farmers’ Coping 

Strategies with Water Scarcity 

The FAO (2012) and CGIAR (2016) have outlined a number of 

recommendations for building coping strategies to respond to water scarcity at 

the national, local and household levels in short, medium, and long-term. This 

research draws some main policy implications through field data and qualitative 

information.  Most of the policy suggestions focus on enhancing the coping 

strategies of farmers in response to water shortage for coffee production in the 

Central Highland region. Like FAO (2012) and CGIAR (2016), the policy 

suggestions from this research also are divided into short, medium and long-term 

strategies. 

Short-term Recommendations 

First, local governments, particularly line departments such as the District office 

of Agriculture and Rural Development, Agricultural Extension Agencies, and 

DoNRE should provide technical guidelines and financial support for collecting 

rainwater during the wet season, particularly in small reservoirs or dams at the 

household scale. 

Second, provincial and district line departments need provide early warnings and 

recommendations for farmers in the context of water scarcity. Together with 
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warning provision, suggestions for appropriate crops for each season and crop 

varieties should be given. 

Third, water scarce situations, technical irrigation guidelines for coffee 

plantations should be available both in order both to save crops and to ensure 

productivity, and this needs to be need to be communicated quickly to farmers. 

Medium-term Recommendations  

First, local governments should support medium-term coping strategies, 

especially for intercropping. Currently, strategies used for intercropping have 

selected trees varieties based on market prices and popular local systems include 

pepper and avocado. All farmers have spontaneously intercropped in coffee 

plantations without official guidelines. Technical assistance from local 

governments may help farmers determine which crops can be integrated with 

coffee and financial support to facilitate this adoption could be provided. 

Second, as water scarcity has affected coffee production, some households have 

developed livestock raising strategies, especially for raising goats and pigs. Pigs 

can be fed mainly by agricultural by-products and food wastes, while goats are 

raised by wild grasses and acacia leaves from pepper trellises. In order to promote 

such livelihood strategies, local authorities need to provide improved agricultural 

extension services, low interest credit, relevant breeding stocks, and links to 

output markets. The integrated crop-livestock system of coffee, acacia, pepper 

and goat may prove to be an appropriate productive model in the context of 

water shortages in Cu Sue commune. 

Long-term Recommendations 

First, after the Doi Moi economic reforms, government policies towards 

liberalization have encouraged coffee production, but existing property rights to 

land and weak enforcement have led to an over-expansion of areas under coffee 

cultivation. This in turn has resulted in a high demand for groundwater. Since 

groundwater is largely an open access resource and no explicit rules for its use are 
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in operation, individuals exploit groundwater resources at a cost to the 

community. Coffee cultivation also includes other negative externalities like soil 

erosion, deforestation and water depletion that transcend beyond the commune 

boundaries. Land use planning strategies that determine a sustainable cultivation 

area for coffee production are required to avoid a high density of coffee 

plantations, and associated irrigation wells should be implemented by the Dak 

Lak provincial government. 

Secondly, according to FAO AQUASTAT (2014), Vietnamese agricultural 

production consumes large amounts of fresh surface water with 95 percent of 

primary surface water being used for agriculture and livestock. Between 1996 to 

2006, irrigated areas increased by 50 percent, however, these irrigation schemes 

prioritized rice production. It can be observed that 80 percent of irrigated areas 

are prepared for rice, whereas maize, rubber, and coffee cultivation comprise of  

three percent of irrigated areas. This situation is reflected in Cu M’gar district 

where irrigation schemes have inadequate investment and are mostly 

concentrated in rice cultivation areas.  Irrigation infrastructure such as dams, 

reservoirs and canals should focus on a broader range of crops, including 

industrial crops like coffee. 

Thirdly, small plantation sizes constrained the use of water saving technology 

such as drip irrigation systems for coffee production. Therefore, ongoing 

initiatives to consolidate fragmented land holdings should be further fostered and 

encouraged. In addition, low interest credit for water efficient irrigation 

application should be provided. 

Finally, local governments also need to focus on afforestation, especially in the 

upper reaches of rivers and other strategic areas, for improved coping strategies 

to respond to natural disasters, such as water scarcity in the long-term. 
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Conclusion 

Water scarcity for coffee production in Cu Sue commune, Dak Lak province has 

become   increasingly severe due to a range of factors including a reduction of 

rainfall, lowering of the  groundwater table, poorly planned irrigation schemes, 

high density industrial crop plantations, and deforestation. Water scarcity has 

resulted in a decline in coffee productivity, and then in producers income. Some 

households who have been strongly dependent on coffee production have fallen 

into poverty. In response to this situation, central and provincial governments 

have promoted and implemented a number of solutions, in particularly short-

term strategies to mitigate these impacts. However, it was assessed that the 

government interventions have been not effective in addressing the problems. As 

a result, farmers have developed their own strategies to cope with water scarcity 

for coffee production and their livelihoods. 

It has been observed that the coping strategies of farmers includes short-term, 

medium-term and long-term approaches. Although short-term coping strategies 

differed from household to household, they were mainly associated with digging 

more wells, deepening wells, purchasing water, sharing water, and changes to 

irrigation schedule. The most popular medium-term coping strategy was 

intercropped cultivation, integrating of coffee plantations with pepper, 

avocadoes, and acacia. The long-term coping strategies were livelihood 

diversification and application of water efficient irrigation methods. 

Policy recommendations for supporting farmer coping strategies have been 

drawn from field research and are focused on: (1) technical and financial 

assistance to farmers in the short and medium term; and (2) institutional changes 

to land use planning, irrigation scheme investment, land consolidation and 

afforestation for the long-term. 
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Abstract   

This study focuses on the potential impacts of the proposed Mongton Dam on 

women villagers living downstream using the gender perspectives. It aims to give 

an in-depth understanding on the socio-economic conditions of local ethnic rural 

people in the area of the proposed Mongton Dam project on the Salween River, 

the power distribution between men and women at household and community 

level and the existing and potential impacts of planning of the project on women 

and men. The research aims to inform relevant authorities of the importance of 

community consultation and taking into consideration the gender perspectives in 

making choices for development planning, adopting gender sensitive policies and 

processes to ensure gender equity and social justice. This study used the ‘gender 

impact assessment’ tool developed by Oxfam in collecting data from the field 

including surveys with individual households and holding focus group 

discussions with women and men (mixed groups) and women’s groups 

separately. Secondary information was also collected though desk review.  

The study shows that women are more subject to potential impacts of the large 

dam project due to their vulnerable socio-economic conditions at their household 

and community level. Women are also rarely able to raise their voice and make 

decisions related to community affairs. In addition to traditional and cultural 

mailto:hninwut.yee@myanmar-responsiblebusiness.org
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limitations, their access to forest and rotational farming are restricted amidst 

concerns for security and safety.  

 

Introduction 

“Once this dam is built, the river will change its course. We are worried that we won’t 

have adequate amount of farming land which is seasonally flooded with alluvial 

sediment. We are also worried that we will not be able to get access to our upland 

fields.”  A female villager from Wan Hsala Village 

Key concerns of rural communities especially in ethnic areas in Myanmar are 

related to their perceptions about the negative impacts of hydropower projects 

on their land, livelihoods, environment, community life, culture and tradition. 

People have seen the adverse impacts on other communities displaced by large 

dams such as the upper Paunglaung Dam in Southern Shan State and also the 

negative impacts from the construction of mega dams on the Shweli River, a 

tributary of the Irrawaddy River (Physicians for Human Rights 2015, Kngy 2011, 

TSYO 2007, 2011). Drawing from existing experiences, concerned civil society 

groups and local communities are protesting against the planned large dam 

projects like the Mongton Dam along the Salween River, one of the country’s 

major rivers. 

Key arguments against the Mongton Dam project include its threat to the rich 

biodiversity of the Salween Basin, and the culture and traditions of various ethnic 

groups who will either be resettled or face limitations to their access to fields and 

forests. The lives, homes and property of countless communities in Shan, 

Karenni, Karen and Mon States are under direct threat.  

This research looks at the Mongton Dam from a gender perspective. In spite of 

the fact that there have been some improvements in the economic and social 
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status of women in Myanmar over the past decade,1there continue to exist 

gender inequalities in all spheres of women’s life according to global, regional and 

national data (ADB, UNFPA, UN Women 2016). Especially in ethnic rural areas, 

due to poverty, lack of inadequate public services, and lack of exposure to the 

outside world, women are subject to exclusion from participating in decisions 

that directly impact their lives.  

As the above cases of hydropower projects indicates, local people including both 

men and women have experienced negative impacts due to lack of responsible 

business practices by the companies involved and also the responsible 

government authorities.  These include forced relocation, lack of adequate 

compensations, loss of livelihoods; lack of proper consultations with the affected 

community has resulted in social injustice. In such cases, women tend to be more 

affected than men and studies have been rarely conducted in Myanmar on how 

women and men are differently impacted by these projects. 

In Myanmar, there is no legislation specifically dedicated to gender or women’s 

issues although a violence against women law has been drafted. Myanmar has 

adopted the Convention on the Elimination of All Forms of Discrimination 

against Women (CEDAW) and has articulated its policy position on 

discrimination against women in the 2008 Myanmar Constitution under article 

348 that said “the Union shall not discriminate any citizen of the Republic of the 

Union of Myanmar based on race, birth, religion, official position, status, culture, 

sex and wealth”. Despite all these, the new government’s overall reform agenda 

still lack specific gender dimension in its programs. However, a land policy 

enacted in 2016 included provisions that protect women’s rights in terms of land 

tenure, and participating in decision making processes related to land rights 

issues. 

                                                            
1Indicators for women in Myanmar over the past decade, in particular, the labor force 

participation rate of women, nonagricultural wage employment, access to credit, literacy rates, 

primary and secondary education, and maternal mortality ratio. 
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Likewise, Myanmar’s Environmental Impact Assessment Procedure 2015 also 

includes a provision that mentions that projects are required to adhere to 

safeguard policies of Asian Development Bank (ADB), World Bank (WB) and 

International Finance Corporation (IFC) which include specific policies on 

indigenous people (IP) and gender as a cross-cutting issue, in particular cases that 

involve involuntary resettlement and have potential negative impacts. Those 

policies apply to the hydropower sector. Currently, ADB is supporting the 

government in drafting the Myanmar Energy Master Plan EMP) while JICA is 

supporting the government in drafting the National Electricity Master Plan. 

Likewise, World Bank is supporting the National Electrification Plan. However, 

it is not clear if these draft policies include a gender dimension. Currently the 

government is embarking on a one-year activity for Strategic Environmental 

Assessment (SEA) for the hydropower sector with the support of IFC in which 

gender is a cross-cutting issue. SEA aims to provide the government useful policy 

advice in making decisions on hydropower projects. IFC is also supporting the 

government in drafting the hydro power specific guideline on EIA process. 

Given the fact that there are scant studies in Myanmar regarding gender and 

hydropower, this research addresses precisely this knowledge gap to study the 

potential impacts of the proposed Mongton Dam project from a gender 

perspective. It is expected that this study will contribute to the ongoing activities 

of the government and relevant stakeholders including SEA in taking into 

consideration gender perspectives in hydropower sector planning and policy so 

that these policy and plans do not exacerbate gender inequalities, but promote 

equity, avoid violations of women’s human rights, and promote women’s overall 

development. 

The objectives of the study are to explore the following research questions:  

 What are the current livelihoods in the two villages visited: Wan Hsala 

and Kone Kyine? 

 How are control and access to land, resources, household property and 

income gendered? 
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 What are the implications of these practices women’s welfare within the 

village?  

The structure of the paper is divided into six parts. Introduction (Section 1) is 

followed by a brief discussion on the methodology (Section 2). The discussions 

on the findings of this study are found in Sections 3 and 4: lives and livelihoods 

in the study area, and the potential impacts of Mongton Dam to women’s 

welfare. This study offers a conclusion which is found in Section 4.  

 

Methodology 

The study was conducted in two villages in the downstream area of the proposed 

Mongton Dam project in Southern Shan State. Wan Hsala is 19 kilometers away 

from the proposed dam and Kone Kyine is 32 kilometers away. These two 

villages were selected mainly because of accessibility in terms of location, 

language and network. The researcher worked with a local group called Mongpan 

Shan Youth Group and two female research assistants assisted the researcher in 

identifying the villages and in collecting the data. Villagers in the two villages 

mainly speak Shan language except for a few with Burmese language skills. Wan 

Hsala is adjacent to a 150 kilowatt (KW) small dam that was built about ten years 

ago as part of the preparation for the Mongton Dam (previously known as 

Tasang Dam). Nowadays villagers in Wan Hsala have experienced the impacts of 

this preparatory project and it was assumed that this would be a good case to 

learn such experience and also their perceptions on the potential impacts of the 

large dam project. The second village was selected since it is near to Mongpan 

Town where two research assistants live and it is easily accessible in terms of 

location and network.  

The study was conducted in Wan Hsala for two weeks in November 2015 and 

for another four days in June 2016.In Kone Kyine, field visits were conducted for 

one week in June 2016 . The study used four data collection techniques such as 
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the observation; survey questionnaire, focus group discussion, and individual 

interviews. The survey was conducted to collect their daily activities, their control 

and access to public services. Focus group discussion was conducted to discuss 

on their life and their concerns on the tentative hydropower projects. Individual 

interviews were conducted to understand related specific issues such as migration 

or the village background. 

Lives and Livelihoods in the Study Area 

1.1. Background to the area 

Figure 1. Location of Wan Hsala Village and Kone Kyine Village in relation to 

the proposed Mongton Dam Project 

 

 

 

 

 

 

 

 

 

 

Figure 2. MDX company structure   

 

 

 

 

 

 

 

 

 



 

  
International Conference on the Mekong, Salween and Red Rivers: Sharing Knowledge and 

Perspectives Across Borders | Faculty of  Political Science, Chulalongkorn University | 12th November 2016 
 

 

314 

 

Figure 3: Cultivation on alluvial land along the Salween River 

 

 

 

 

 

 

 

 

 

 

 

Figure 4. Boat from China that has entered illegally into Myanmar for gold 

mining on the Salween River 
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Figure 5. Kone Kyine Village and the path to its monastery 

 

 

 

  

 

 

 

 

 

 

 

Figure6. A plantation on farmland in Kone Kyine Village 

 

 

 

 

 

 

 

 

 

 

 

 

 

Both villages in the study are situated in the downstream area of the proposed 

dam site in the Southern Shan State (Figure 1). Both Wan Hsala and Kone Kyine 

villagers nowadays have become more and more aware of water scarcity problem 

as compared to ten years ago. One villager recalled:  
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“Since a few years ago, we started to face water scarcity and problem of distribution 

evenly among farmers who grow garlic in December and January when they need lots of 

water. Nant Hu stream is our main water source. This year, we manage to solve this 

problem by forming a team of farmers’ committee and manage water distribution 

systematically in equal manner (Interview with a farmer from Kone Kyine 

Village).”  

 

Villagers from Kone Kyine think that reduction of water quantity in Nan Hu 

Stream are related to illegal and legal logging around the area when the road that 

connects Mong Pan and Mongton towns was built in 2009-2010.  The villagers 

also put the blame on those who cut the wood for making charcoal and brick for 

their livelihoods.  

In Wan HsalaVillage, villagers face reduction in water quality and quantity in the 

Wan Hsala stream which they rely on for livelihoods. The reduction is due to a 

small dam in the stream built about ten years ago as the preparatory project of 

the large scale TasangDam project, now known as MongtonDam project. 

Impacts of this project were further expressed by the villagers as the cause of 

reduction in fish population and reduction in farm land due to erosion of the 

bank of the stream.  

1.2 Background to the Mongton Dam  

The proposed Mongton hydropower project is one of the six dam projects on the 

Salween River in Shan State, Kayah State (Karenni) and Karen State that was 

approved under the former government in 2013 (Salween Watch, 2013). 

Mongton Dam is located in the middle reaches of the main Salween River, 

between Mong Ton and Mong Pan Town in Southern Shan State (Mongton 

hydro,n.d.). With the height of 241 meters and a planned installed capacity of 

7000 megawatt, it could be the largest dam in Southeast Asia (S.H.A.N., 2016). A 

consortium of developers and investors includes China Three Gorges 
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Corporation as the leading party, Sinohydro2 and China Southern Power Grid, 

EGATi (a wholly subsidiary of Energy Generating Authority of Thailand or 

EGAT) and a local company IGE. 

MDX public company limited, a Bangkok-based real estate and infrastructure 

development company was cited as the developer of the Tasang Dam in the early 

days of the project in 2000. Between 2003 and 2004, MDX hired a Thai company 

to build a 13-kilometer road from the Tasang Bridge to the dam site. In 2005, 

MDX built a 150 KW capacity small dam on a sub-tributary of the Salween near 

Wan Hsala Village which is 19 kilometers from the dam site and a case study of 

this research. This small scale hydropower dam was aimed to provide power 

during large dam construction.  

The planned dam is located in the middle of the conflict areas in Shan State for a 

number of decades, and Sapawa (2006 and 2009) documented the actual impacts 

incurred by the project planning.  They include increased militarization 

threatening the security of local people including women for perceived or real 

incidents of sexual violence.  

The logging concessions in the areas around the dam project has provided 

authorities involved and companies concerned a lucrative business, and has 

exacerbated deforestation and threatened the life security of local people who 

depend on the forests for generations for their food, traditional medicine and the 

shelter. Reportedly, the areas around the dam project have been depopulated by 

forced relocation in 1996 as part of an anti-insurgency campaign by the military 

regime and uprooted over 300,000 villagers in Central and Southern Shan State. 

Many villagers were reportedly forced to relocate to military-controlled relocation 

sites near main towns or roads and many fled to Thailand or others hid in the 

jungles near their old homes. At the time of survey by Sapawa in 2006, it was 

estimated that more than 2,000 of remaining villagers were living in the projected 

flood zone.  

                                                            
2Sinohydro is a Chinese state-owned hydropower engineering and construction company 
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When the project resumed in 2013, the new consortium of companies from 

China, Thailand and local IGE Company got MOU with the Ministry of 

Electrical Power. Snowy Mountains Engineering Corporation, SMEC was hired 

to conduct the environmental impact assessment (EIA) in 2014. SMEC 

conducted public meetings in Shan State, Kayar State, Mon State, Kayin State and 

the Bago Region. However, SMEC faced public opposition at key areas in Shan 

State such as Taungyi, Mongton and Kunhing and couldn’t properly undertake 

the public consultations. Kunhing in the upstream area of the dam, will be 

flooded if dam is built. Kunhing is also known as thousand islands that is the 

pride of Shan State with immense potential for tourism development. SMEC 

could not also have access to conflict areas due to security reasons. Even though 

SMEC couldn’t do a proper study in such key areas, the study continued and they 

finished the draft EIA and passed the report to their client. SMEC said they used 

ADB guidelines for conducting EIA before the Myanmar EIA procedure was 

issued in December 2015.  

1.3 Lives and livelihoods in Wan Hsala Village 

1.3.1 Resources in the village 

Villagers rely on the Wan Hsala stream, Salween River and nearby forests for 

their housing, livelihoods, and traditional and recreation activities. Given lack of 

government service, there is no health care centre, and other government 

departments related to villagers such as agriculture and fishery departments. 

Given that the majority of the villagers are Buddhists, there is a monastery which 

is a place for them to gather for discussion on community related affairs. There is 

only one primary school built six years ago and students have to go to other 

places such as nearby Tasang or Mongpan towns for further study. However, 

many of the parents couldn’t afford to send their children to other places mainly 

due to poverty and lack of adequate facilities. Education level of the villagers is 

quite poor. Villagers have to rely on traditional herbal medicines for their health 

or access medical services in Tarsang or Mongpan. Although the village is 

adjacent to the small scale dam that is still running to maintain the structure built 
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by MDX, villagers are not provided the electricity. Instead, they have to generate 

electricity by themselves by constructing mini hydroelectric power stations at 

their household level. 

1.3.2 Governance in the village 

Wan Hsala is led by an existing elected village head which is male and who has 

the responsibility for the villages’ welfare. The village head had requested the 

Mongton Township authorities to provide more school facilities and health care 

facilities in the village. They have traditional way of sharing resources like alluvial 

land and upland cultivation and if there are disputes on land, they solve it with 

the facilitation of the village head.  

The army and the Lahu Pyithusit (Lahu army) co-exist near Wan Hsala, but it is 

still relatively peaceful and not impacted by civil war. Reportedly, a lucrative 

business seems to have emerged on both sides, Lahu army and the military 

stationed at Tasang gate not far from Wan Hsala village.  A bridge was built 

connecting the eastern side and the western side of the River about 20 years ago 

with the support of Chinese and Thai. On eastern side of the bridge, Wan Hsala 

is situated. Tarsang Village on the western side of the bridge is like a military 

town since most of the villagers are supposedly relatives of the military stationed 

at the Tasang gate. A number of Chinese and Thai businesses reportedly legally 

or illegally cross over and under the bridge and engage in gold mining activities in 

the Salween River. 

1.3.3 Livelihoods 

The main livelihoods of the village depend on upland cultivation, rice farming, 

alluvial land, home gardens, hunting and collecting valuable forest products. 

Clearing land for upland cultivation and ploughing on farm requires physical 

strength and it is mainly the domain of men. Mostly women work on farm, 

upland cultivation and land by sowing seeds or growing plants. Table 1 shows the 

means of livelihoods of the 15 households interviewed in the study. 
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Table 1: Means of livelihoods of 15 interviewed households 

 

 

 

 

 

 

 

 

 

Most of the interviewed households said they work and own the land together. 

However, according to the survey results, properties including land are controlled 

mostly by male except for female-headed households. Males control property at 

60% of households surveyed and females control property at 20%of households. 

Twenty per cent of the households said both female and male equally control 

land. However, they all said they have equal access to those properties. On the 

other hand, Over 80% of households said female control income except 

households of single men while the income is shared equally among household 

members. In case of two women-headed households who own land, their male 

counterparts like sons or relatives work and manage the land. It is the customary 

land ownership system where one clears the land for shifting cultivation or 

farming and everybody in the community recognizes and acknowledges each 

other’s land. In case of disputes, normally the village elder or the village head 

facilitate the discussion and negotiation between two parties. One villager during 

the women’s group discussion said: 

 

 

“In our village, men are a bit more influential in society. Women are not exposed to 

the outside world and dare not speak up in front of others. Mostly women have very 

little or no education and knowledge. We dare not make any decisions in community 

affairs since we are worried that we might not be able to take any responsibility for any 
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decision we make. We mostly rely on men in making decisions on community affairs 

because men tend to be more knowledgeable and physically more capable.”  

(Interview with a village woman, 19.06.2016) 

1.3.2 Other livelihoods in the village 

According to survey, three households run small grocery shops at their house 

selling various goods for domestic consumption but they also work on their 

home gardening or shifting cultivation. One household head in the survey works 

as one of the remaining few Burmese staff that maintain the MDX structure in 

the small dam project in Tasang Dam. Some villagers also raise livestock such as 

chicken and pigs for domestic consumption and also for sale. 

1.3.3 Traditions 

They maintain traditional cultural practices such as paying respect to the 'Nat 

Sin', a shrine for the village guardian spirit called the "ywasaungnat" to get relief 

from their economic, social and health issues. The majority is Buddhists and 

collectively organizes traditional Buddhist activities seasonally at the village 

monastery. For instance, together with nearby villages they hold a candlelight 

floating festival along the Salween River that is similar to “Loi Krathong” in 

Thailand.  

 

1.4 Lives and livelihoods in Kone Kyine Village 

1.4.1 Resources in the village 

Villagers mainly rely on “Nanthu” creek for their agricultural activities. One 

village woman said “Nanthu stream is our lifeblood! (Interview, 

28.06.2016)”Nanthustream enters into “NantTain” stream that enter into 

Salween River. One villager recalled:  

“Nanthu stream has never dried up since I was born and it is a good place for 

farming livelihoods. However this year, we noticed that due to logging and deforestation 
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around the area, the stream starts to dry up in summer.” (Interview with a 90-year 

old village elder man) 

Compared with Wan Hsala, Kone Kyine has better transportation system given 

that it is close to Mongpan Town. It also receives government services including 

a primary school and a health center although medicine and health staff is not 

adequate. They also get electricity and the agricultural department provides loans 

and seeds to farmers. There are also health campaigns about preventing malaria.  

On education, Kone KyineVillage has a primary school and there are three 

teachers and 40 students in 2015-16 academic year. This year, the school has been 

extended and after children finish primary school, they study in MongpanTown. 

In summer, they can also learn Shan dialect and literature. Many of the parents 

couldn’t send their children for middle and high school education due to poverty. 

There are also children who cannot go to school at all. Children normally start to 

work by the age of 12. There has been a significant change in terms of access to 

education as one interviewee shared that:  

“Nowadays I think both girls and boys have equal opportunity to attend schools. 

When I was young, girls normally cannot go to school due to poverty and also having to 

take care of younger siblings. When we were young, we need to pass the military gate to 

get to the high school in Mongpan town. It was a barrier to get to school since we are 

scared that we will be sexually harassed by soldiers from the gate. Nowadays, when the 

road that connects Mongpan and Mongton towns was built in 2009-10, students no 

longer need to pass the gate.” (Interview with a 40- year old village woman) 

In recent years, young women from the village have got more opportunities to 

join trainings held by local organizations in places such as in Mongpan Town and 

Taungyi City. Three women interviewed have attended trainings on topics such 

as human rights and public health care practices. 

 

 



 

  
International Conference on the Mekong, Salween and Red Rivers: Sharing Knowledge and 

Perspectives Across Borders | Faculty of  Political Science, Chulalongkorn University | 12th November 2016 
 

 

323 

 

1.4.2 Governance in the village 

The village head is selected by the villagers who are highly respected in the 

village. If there are disputes or any problems in the village, parties involved 

follow the village head’s decision. Due to water scarcity problem since 2014, 

there were disputes regarding water allocation especially during the garlic growing 

season when lots of water is needed for the plantation.  To solve the problem, a 

group of ten farmers organized themselves and established a system of sharing 

water systematically among them.  Water is distributed in turn to each farm 

hourly per day. The farmer’s group consists of male only since men have the 

control over, and manage the land. Like in Wan Hsala, men are in charge of farm 

work that needs more physical strength such as ploughing and clearing land while 

women sow the seeds or grow the plant in the field. This way, men earn more 

authority in farm land management. 

They also use ancestral and customary methods for allocation of farm land and 

rotational cultivation among their community. Villagers noticed that early this 

year, the land record and settlement department did measure their farmland so 

their land would be registered soon. 

For community affairs including celebrations, ceremonies and funeral, villagers 

including both men and women work together. However, regarding matters 

needed to make decisions, women mainly participate in such cases as observers 

rather than participating in decision making. However, women take a leading role 

in preparation of village ceremonies mainly for shopping and cooking, among 

others.  

1.4.3 Livelihoods 

Villagers work on farmland in the beginning of the rainy season in June, July and 

reap crops in October or November based on weather.  They grow paddy, garlic 

and peanut on farm. Nowadays, they practice their ancestral ways of labour 

distribution by contributing to each other farm work by taking turns. It is partly 

due to scarcity of daily labourers and also to make it more efficient and cost 
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effective by working together. The villagers also do rotational cultivation by 

growing corn, peanut, sesame, peas and vegetables in May and reap the crops by 

end of October. Women mostly grow vegetables for domestic consumption and 

for sale in their home garden. There is no market in the village and villagers 

especially women sell their crops and vegetables at markets in Mongpan in the 

early morning. Like in Wan Hsala, survey results show that women have control 

over income from selling vegetables and both men and women have access to the 

money. 

1.4.3.1 Other livelihoods in the village 

A few people have shops and others who don’t have land, work as daily labor in 

the farm during the paddy season, growing garlic and farming.  A few work in the 

charcoal business by cutting trees or baking bricks. Some villagers also raise 

livestock such as chicken and pigs. 

1.4.4 Traditions 

There are two monasteries, a sacred site and religious and traditional occasions 

are held seasonally. During the Sabbath time, at monasteries, there are donation 

ceremonies every full moon day and new moon day. Monthly and seasonal 

ceremonies include Shan New Year, Shan National Day, making of seasonal and 

traditional delicacy of sticky rice, the honoring ceremony for Shan ancient literary 

authors, holding ceremonies at Nan Yi Saing Kaw’s lake that is mentioned in 

Shan legends, donations at pagodas known as Nanlate and worshipping the 

Buddha’s foot image situated near a village at the entrance of Mongpan and rice 

donation ceremonies at monasteries. These important traditions are being used to 

‘help’ have better livelihoods. As one villager said:  

“Recently, we hold praying ceremony for getting back water in accordance with our 

tradition at the spiritual shrine situated at the spring of the Nanthu stream. Thirty years 

ago, the spring was very beautiful with trees and nowadays, it looks very different.” 

(Interview with a village woman, 28.06.2016) 
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2. Potential impacts of Mongton Dam to women’s welfare 

2.1 Impacts on resources and livelihoods 

While it is obvious that affected community from upstream area of the dam 

project will be subjected to involuntary displacement, communities in the 

downstream area are often forgotten, women’s welfare and well-being takes a toll 

in the construction of large scale dams such as in Mongton. 

2.1.1 Water resources  

Irregular hydrological regime along the Salween River due to the proposed large 

scale dam can cause major downstream environmental and social economic 

impacts. Those impacts will be serious for many ethnic peoples living along the 

Salween River. Fishing will be impacted due to dam obstructing the route of the 

long and mid-distance migratory fish. Reservoir flooding will cause deterioration 

of water quality by producing corrosive and foul-smelling gas, depriving many 

riverside communities of drinking water and fish. Increased turbidity in the river 

will increase alluvial deposition in the lower parts of the basin and reduce the 

ability of the riverbed to hold water thereby increasing the risk of rainy season 

flooding. Changes in the water course can also lead to flooding or reduction in 

water quantity during dry season. 

Due to reduction in fish population, family members lost income from fishing 

and also had to reduce their protein consumption. This has more impacts on 

women, especially for pregnant women, girls and young children who need more 

iron and protein (Ministry of Agriculture, Forestry and Fisheries, 2013). Given 

that women are the ones who are taking care of the households including making 

food and child care, they take the burden of collecting clean and adequate 

amount of water. Reduction in water quality and quantity leads to a stressful 

situation for women and potential impact on their health and well-being, 

especially for pregnant women’s health. Nowadays, they even have to face 

problem of water scarcity and bear the extra burden of time and labour on 

collecting water. This has been affirmed by a villager in Kon Kyine: 
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“We women work harder than men. We work on farmland, home gardening and we 

also work at home.” (Interview with a woman villager, 01.07.2016) 

2.1.2 Land 

Dam blocks the flow of sediment downstream, and increases sediment load in 

reservoir and leads to the erosion of farmland. It will also reduce the amount of 

silt alluvial land. The large dam upstream will incur irregular fluctuations in the 

Salween River and it will have serious impact on downstream riverine vegetation, 

birds and various aquatic life forms whose lifecycles are dependent on the natural 

flow of the River. As a result, it will reduce agricultural production of the villagers 

with adverse impacts on their food security and livelihoods. 

Due to the rainy season and dry season flooding, their agricultural plantation will 

be flooded and will incur loss. Particularly in Wan Hsala Village, they grow 

vegetables on alluvial land after the rainy season when the floodwaters recede in 

late October or early November. Alluvial land is both income and food sources 

for women who mostly find edible insect there and sell them. 

“We are worried that nowadays we have abundant slit alluvial land and we share 

among us in peaceful manner. Due to the large dam, if they disappear or there are 

limited numbers, we will have to compete for them.” (Interview with a village 

woman from Wan Hsala, 13.11.2015) 

In both villages, home gardening is especially done by women for domestic 

consumption and for sale. If those plantations are flooded or couldn’t be 

supplied adequate amount of water, women will lose their income, experience 

food insecurity and diminish their useful role at home. 

 “We are worried that the big dam will flood us, our land and our lives will be 

destroyed.” (Interview with a village woman from Kone Kyine) 

It is also likely that there will be less accessibility to their rotational cultivations 

due to being restricted for security reason or potential flooding of the forest areas 
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they have been utilizing for the cultivation. Even nowadays, villagers in Wan 

Hsala find that they dare not go to their cultivation alone; instead they have to go 

by groups or by the whole family due to security concerns with the presence of 

both armed groups, military and some outsiders perceived to be Chinese as part 

of the preparation of the large scale dam. 

It is often the case that people in the downstream area affected by the large scale 

dam are forgotten and are not compensated for the loss incurred (The Fisheries 

Office, Ratanakiri Province in cooperation with the Non-Timber Forest Products 

(NTFP) Project, Ratanakiri Province, 2000). Affected community in the 

downstream area need to be protected from such hazards and need to be 

compensated properly. Given the fact that women still lack official land title in 

the form of joint ownership of a farmland3, women are subjected to 

disadvantaged position in claiming for social justice. 

Women villagers expressed that, women’s participation is important in making 

decisions on land related matters including adopting prevention and mitigation 

measures. One villager articulated that: 

“It is important that our names will be included when we do land registration. It will 

ensure that land matters cannot be decided by my husband alone, but I have to be 

consulted.” (Interview with a village woman from Kone Kyine) 

2.1.3 Forest 

Access to forest by villagers will be adversely impacted if there is flooding or 

restriction by security forces due to security reason. The latter impact in fact has 

been already faced by the Wan Hsala villagers as part of the preparatory project 

of the large dam. Logging required for clearing the dam site and illegal logging 

related to the site will potentially incur deterioration of environment and water 

scarcity. Since most of the villagers rely on herbal medicine from forest for their 

health, it will leave them without any protection of their health and well-being.  

                                                            
3 Although 2016 land use policy recognizes gender equality in land ownership, application of the 
policy is still nascent. 
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Although both men and women will be severely impacted, women are more 

impacted since they are less mobile than men due to security reason and physical 

strength. They will lose their income from selling forest products or they will not 

be able to enjoy valuable forest products for their own domestic usage. In cases 

of losing livelihoods or income, men can leave their home to look for another 

area for accessible forest or for earning an income from any available low skilled 

jobs. However, it can lead to family separation and women will be more subject 

to such impacts. Mehta (2012) highlighted how men being depressed in losing 

livelihoods and power due to displacement, tend to abuse alcohol and tend to 

vent their frustration on women and children and how domestic violence has 

increased. 

In those days, kinship structures were also ruptured and women lose “their 

bargaining power with the loss of a social set up to monitor domestic disputes 

and they also lost their land rights” (Mehta, 2012). Although this study area 

would not be displaced like areas in flooded zone, the potential threats on their 

livelihoods and traditional ways of supporting each other and working together 

ether in the field or in the seasonal traditional ceremonies implies another form 

of ‘forced displacement or disruption’ to their normal sustenance and peaceful 

rural life style. 

2.2 Impacts on tradition 

In both villages, their traditional and cultural practices can be threatened. For 

instance, if the Salween River is dammed, it would be very difficult for them to 

hold ceremonies like “Loi Krathong”. If their subsistence way of life is destroyed, 

it will have negative impact on seasonal ceremonies and celebrations at their 

village monasteries. Monks rely on food donation from their laypeople on a daily 

basis and reduction of wellbeing of their laypeople means reduction in their food 

security. The tradition of offering meals in respectful manner to monks can be 

disrupted. The only place that women’s leadership role can be found is in 

preparing traditional ceremonies especially at monasteries and the reduction or 

disappearance of such tradition can disempower women. 
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Villagers in both villages are worried that they will not be able to live together in 

a peaceful manner any longer if the dam is built. They feel that both men and 

women take respective role and responsibilities in such ceremonies and unity and 

equity can be found in such community activities and they feel that this 

community life will be endangered. In addition, a villager in Wan Hsala said:  

“We are worried that if the dam is built, there will be more Chinese workers. We feel 

threatened that our village girls might be taken by those Chinese workers and our 

tradition is disrupted.  Women might also be used for entertaining those workers and 

their life and physical integrity would be ruined.” (Interview with a woman 

villager 19.06.2016) 

2.3 Involvement in decision making  

2.3.1 Access to information and public participation 

As mentioned in the Mongton Dam project website, SMEC held consultation 

workshops in potentially affected areas as part of their EIA process and 

explained about the project in 2015.4 However, on its website, details are not 

mentioned about the pros and cons of the project and both positive and negative 

potential impacts. Information is lacking related to which places will be in the 

flood zone and which places power distribution line will be passed through. 

Out of 15 households in Wan Hsala Village, only three said they know about the 

project. But in Kone Kyine Village, villagers know about the project and 

potential impacts because of awareness raising sessions organized by local civil 

society organizations with the support of NGOs and international NGOs. One 

villager from Wan Hsala Village said that only three male representatives from 

the village including the village head joined the consultation meeting in Mongton 

Town in early 2015. One of them said  

                                                            
4http://www.mongtonhydro.com/eportal/ui?pageId=133208 
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“We couldn’t contribute to anything. Time is limited and we also didn’t understand 

well about how we would get benefit or how we would lose out (Interview with a 

villager, 19.06.2016).”  

Due to inaccessibility of data from SMEC regarding the number of participants 

including women especially at the consultation held at Mongton Town, the 

assumption is made on inclusiveness of the consultation held by SMEC based on 

villagers’ account. However, it is obvious that SMEC could not get access to key 

areas such as Kunhing due to conflict sensitivity and the local oppositions. 

Kunhing is to be flooded by the Mongton Dam and it is renowned for its natural 

beauty and potential eco-tourism. 

The above case indicates that the EIA consultant companies need to provide 

adequate information and time frame in advance so that participants can 

meaningfully participate in those consultations. Community engagement 

strategies and plans are needed for a meaningful and inclusive participation of all 

relevant stakeholders throughout the process. 

In addition, given the historic lack of active women’s participation in such events 

mainly due to traditional and practical barriers as discussed earlier, women tend 

to be the ones who lack access to information on what would be happening in 

their neighborhoods and how they will be impacted.  

Currently at regional level, Regional Guidelines for Public Participation in 

Environmental Impact Assessment is being drafted and consulted. These draft 

guidelines are developed by the Regional Technical Working Group (RTWG) on 

EIA comprised of members from Cambodia, Lao PDR, Myanmar, Thailand and 

Vietnam.5It provides detailed guideline on public participation process in EIA 

including women and vulnerable groups.  

 

 

                                                            
5 See more on eia.mekongcitizen.org 
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2.4 Conflict, Security and Peace 

Although villages in study are not currently impacted by conflict, they have 

experienced conflict in their lifetime directly or indirectly. In Wan Hsala, one 

family in survey has moved to the village after fleeing from civil war in Shan 

State. Similarly in Kone Kyine, village elders gave an account of how they have 

experienced conflict in the past. Those villagers are quite innocent and they could 

not mention which parties are involved in the conflict. However, the narratives 

of the villagers can be related to the incidents as argued in Sapawa (2006) on how 

villagers are displaced by the military about 20 years ago as part of the 

preparation for the large dam. In addition, these areas were in conflict zone or 

near the conflict zone until recent years where armed groups such as RCSS/SSA 

and TNLA are active in the north of Shan State. RCSS/SSA is one of the ethnic 

armed groups that have signed the Nationwide Ceasefire Agreement, NCA in 

October, 2015. However, very recently in Northern Shan State, fighting was 

reignited between the ethnic armed groups and the military and tension is still 

going on.6 

Given that backdrop, activist groups such as Save the Salween Network have 

raised concerns over the plan of the large dam on the River and potential fuel to 

increase the tension. There are implications for women and men in the villages in 

study regarding such conflict sensitive situation around their area and their past 

experiences of the conflict. As mentioned earlier, such impact implications 

include restriction of access to forest, rotational cultivation and security concerns. 

Elsewhere in the world, women and men are differently impacted by the conflict 

and women suffer more due to their vulnerable position in society. Although this 

study does not find out cases of sexual abuse in two villages in study, it obviously 

does not cover the whole area and does not represent all women suffered by the 

conflict. 

                                                            
6http://www.mizzima.com/news-domestic/fighting-breaks-out-between-tatmadaw-and-kia-
monepaw-northern-shan-state 
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However, even this study implies that women are facing real or perceived security 

threat in their villages due to presence of ethnic armed forces and the military 

around their area. For instance, In Wan Hsala, women relies on the Wan Hsala 

stream for having a bath and nowadays, they use to go for a bath in group and 

dare not have a bath alone in the stream since they do not feel comfortable and 

safe with their upper body uncovered during the bath with the presence of 

outsiders in their neighborhood. Water level has receded nowadays especially in 

summer partly due to the small dam upstream and partly due to illegal logging 

around the area.  

In addition, due to legacy of conflict, women in the villages in study especially 

elders and the middle age had very little or no access to education, and even 

nowadays women lack adequate health care facilities especially in Wan Hsala. It 

shows the clear link between peace, security and women’s development, access to 

education and quality health care and participation in matters that have impact on 

their life. If this linkage is not taken into consideration in the forthcoming 

development planning and projects, women will be left behind from any 

development process, and instead, will be more impacted by potential negative 

impact of large scale extractive projects. To fulfill the objectives of National 

Strategic Plan for the Advancement of Women, needs and aspirations of ethnic 

women needs to be paid special attention.  

 

Conclusion 

This study finds out that livelihoods of both villages that would be affected by 

the Mongton dam rely on the Salween River, forests and farmlands both near and 

away from the river. In both villages, men have control over land although both 

women and men have access to farming and fishing. They practice their 

customary tradition in sharing and recognition of land ownership. Both villages 

are relatively peaceful at present although they have experienced civil war in the 

past especially in Kone Kyine village near Mong Pan town. Wan Hsala village has 
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never experienced civil war although Lahu ethnic armed group and Myanmar 

military co-exist with each other because at the present moment, both sides are 

involved in sharing the benefit of legal or illegal access by Chinese and Thais in 

illegal gold mining activities along the Salween River. 

The culture of the majority of Shan seems that women used to be the one who 

have control over income although both men and women are accessible to 

resources. It is also the tradition of both villages to hold seasonal ceremonies at 

monasteries and both men and women take respective responsibility in preparing 

and holding those ceremonies. Men normally lead activities that involve physical 

strength and women normally lead their traditional realm of cooking and 

decoration etc. Villagers agree that both men and women live in harmony and 

unity.  

However, in Kone Kyine, women feel that they have to work harder than men. 

Women in both villages said that they dare not speak up like the men and are not 

involved in decision making at the village level because they lack confidence in 

themselves, with limited knowledge and exposure to the outside world. They 

refer to traditional barriers of women’s access to education compared with their 

male counterpart. Women were regarded as those who take care of the home and 

their younger siblings rather than going to school. However, nowadays, people 

are already very aware of the value of education for women and such an issue is 

no longer a barrier for women’s access to education. Main barriers to quality 

education and higher education in both villages are poverty and the lack of 

adequate educational facilities. Public service facilities such as health care are still 

limited. In both villages, there is external migration mainly to Thailand to seek 

better job and income opportunities. 

The large scale proposed Mongton Dam project can potentially have negative 

impacts on their livelihoods and their environment and their culture because it 

incurs irregular hydrological regime along the Salween River. As the result, their 

land, forest and river will be subjected to flooding or dryness and water quality 

and quantity will be reduced. Women will be more impacted than men because 
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they are the ones who take the burden of taking care of their households 

including children and elders and their vulnerable position at home and within 

the community. 
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Abstract  

This paper aims to analyse the gender roles in water management in Wan Sala 

Village, Mongton Township. This also examines the motivation and 

discouragement of  women in the three-targeted townships along the Thanlwin 

River basin to be engaged in the campaign against the Mong Ton hydropower 

project on the Thanlwin River in Shan State, Myanmar. The findings and analysis 

can be used to assist related institutions and stakeholders in broadening their 

understanding on gender -based power inequalities in water governance. Given 

the social, political and geographical context, the methodologies used are non-

traditional research approaches which employed previously inexperienced local 

youth as principal researchers as important part of data analysis and, capacity 

building and awareness rising are considered equally important as research as 

research findings, and a hybrid of academic research and fact findings strategy 

which employs video as a tool. The finding reveals that even though labor 

division is obvious between men and women, the decision-making processes 

within the family towards water management are equal. The gaps between the 

motivation and discouragement of women to be engaged in campaign against the 

Mong Ton Dam project are depending on information accessibility, their 

                                                            
1 Nang Shining works with the Weaving Bonds Across Borders 
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knowledge and capability, their previous experiences engagement with outsider, 

the location of the meeting, were conducted with an equal gender balance. 

This study found themselves with sufficient information on the Mong Ton Dam 

project, encouraging them to have exposure trips to other communities, 

providing them the space to participate in the campaign against the Mong Ton 

Dam project, and equip them with proper skills to protect their community and 

the Thanlwin River Basin.  

 

Introduction  

 

“The diverse connections between the bond of women and nature, and the aspiration to 

replace the injustice of a dominating structure with a more just non-dominating 

approach to address the environmental problems.” (Mies & Shiva, 1993) 

 

The role of women in the campaign activities to protect the Thanlwin River in 

Shan State is important in asserting gender equality in water governance. The 

concept of eco-feminism is an analytical tool that that guides this paper to 

understand deeper the connections between women and nature, water resources 

management, the power relationship between men and women, and the labor 

division in the water governance systems. This paper also discusses the extent to 

which women are being engaged to take action to resist the negative forces of the 

proposed Mong Ton hydropower project in Shan State, Myanmar. 

 

The term eco-feminism was pioneered by Francoise D'Eaubonne in 1980 and 

became a popular term in protests and actions against continued environmental 

crisis and ecological disaster (Mies & Shiva, 1993). It is a critique of patriarchal 

structure in the society which is analysed alongside with the degradation of nature 

– two themes that link to the oppression of women (Mies & Shiva, 1993). To 

summarize on the understanding of this concept is to see the diverse connections 

between the bond of women and nature, and the aspiration to replace the 

injustice  
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of a dominating structure with a more just and non-dominating approach to 

address the environmental problems. 

The structure of this paper as premised by this introduction (Section 1), is 

divided into five parts.   

Section 2 discusses the methodology of the study; Section 3 focuses the 

discussion on the conceptual tool to analyse the case study; Section 4 articulates 

the findings; and, Section 5 offers a conclusion for this paper.  

 

Methodology 

This research used appropriate approaches to address the research problem. Due 

to the non-traditional nature of this research project, some methodologies 

employed consider the following:  1) it employed previously inexperienced local 

youth as principal researchers, 2) it used videos as a tool  in data analysis, 3) 

participation in capacity building and awareness raising activities,  findings, and  

4) it maximized  the human, financial, and physical resources of two projects 

under the Water Land Ecosystem program (MK21 and MK31) (a hybrid of 

academic research and fact finding project). The reason to include  inexperience 

local youth in the research process was  to empower  them to become active 

participants in the data analysis and also for them to get involved in the campaign 

to protect  their water resources. As the youths have limited capacity to write the 

paper itself, video documentation was used during their research to reveal the 

findings. Youth involvement was needed  not only for collecting the data in the 

field, but also to see the changes of youths and women through the exchange 

trips and to compare the case of Mong Pan and Wan Sala youths in terms of their 

different levels of development and awareness especially on women 

empowerment.  Furthermore, the reason for using this approach in Wan Sala 

Village was that it is surrounded by militaries, armed groups and border guard 

force (BGF). It is also a zone for illegal drugs where local people are not well 

educated and not interested in social and political issues and would rather  get 

involved in their day to day livelihoods. Young people in this area are poorly 
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informed about development  projects such as the Mongton Dam, and are living 

under the oppression for six decades, making them  difficult to participate in any 

political  actions.  

 

Figure 1. Local youth researchers, film-makers and volunteers 

 

 

 

 

 

 

 

 

 

 

The research sites are located in Mong Ton, Mong Pan, and Kun Heng 

Townships, where potential affected communities living along the Thanlwin 

River were identified. 

 

Figure 2. The Research Sites 
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Data collection and analysis  

This research used both primary and secondary sources of information through 

the use of qualitative research methods such as survey questionnaires (with open-

ended questions), in-depth interviews, focus group discussions in the Wan Sala 

Village, and formal interviews with key informants in the three townships, and 

desk research.  

The field research is conducted by interviewing key informants from the three 

townships, including both women who have either already been engaged in the 

social movement or those who have not been involved in any movements Civil 

society groups supporting communities were also included in the interviews. In 

Mong Ton Township, 25 people from Wan Sala Village  participated in in-depth 

interviews. The focus group discussions (FGD) on water utilization and gender 

issues were conducted three times (one  was with a women’s group and the other 

two  with both men and women). In Kun Heng Township, 17 villagers from Na 

Sae and Na Kone Villages which are next to the Nam Pang river bank were 

selected  for the in depth interviews. In Mong Pan Township, 12 people from 

Hue Ma Pheng and Kun Keng villages participated in in-depth interviews and 

three  FGDs were conducted in these areas as well (one with female participants 

only and two with both men and women). The sampling method was based  on 

the criteria that:  1) they are living along the Thanlwin River basin and its 

tributary , 2) they are local activists who are involved in the campaign against the 

dam project. The topic covered in the interviews were the water sources, water 

utilization and management in the communities, gender roles in the communities, 

and the reason of their involvement/non-involvement in the campaign against 

the Mong Ton Dam project. To ensure that data from the research and its 

findings are valid and reliable, the researchers used a range of sources of 

information from different key informants and did a validation exercise with the 

villagers themselves. The interviews were conducted in Shan language and were 

transcribed and translated in English.  
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Eco-feminism as an analytical tool  

The role of women in the campaign activities to protect the Thanlwin River in 

Shan State is important in asserting gender equality in water governance. The 

concept of eco-feminism is an analytical tool that is used to guide this paper to 

understand the deeper connections between women and nature, water resources 

management, the power relationship between men and women, and the labor 

division in the water governance systems. This paper also discusses the extent to 

which women are being engaged to take action to resist the negative forces of the 

proposed Mong Ton hydropower project in Shan State, Myanmar.  

 

The term eco-feminism was pioneered by Francoise D'Eaubonne in the 1980s 

and became a popular term in protests and actions against continued 

environmental crisis and ecological disaster (Mies & Shiva, 1993). It is a critique 

of patriarchal structure in the society which is analysed alongside with the 

degradation of nature – two themes that link to the oppression of women (Mies 

& Shiva, 1993). To summarize on the understanding of this concept is to see the 

diverse connections between the bond of women and nature, and the aspiration 

to replace the injustice of a dominating structure with a more just and non-

dominating approach to address the environmental problems. 

 

Shiva and other ecofeminists oppose war and capitalism because they are both 

seen as patriarchal structures. Therefore, Shiva argued that with the escalation of 

war there is a consequence of "musclemen" culture, and rape and other violence 

against women (womenjusticeecology, 2009). The concerns of Shiva reflected the 

situation in the case of mega development project in Myanmar. The issues of 

rape and oppression to women seems to be unavoidable when the cooperation's 

projects appear in the name of development in the conflict area where there is no 

rule of law and that women hold a traditionally inferior role to men.  

 

Shiva claims that women's liberation cannot be attained without making efforts 

to advocate for the preservation and liberation of all living things on this planet 

from the dominant patriarchal and capitalist worldview (Womenjusticeecology, 
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20092). Her ecofeminist perspective makes no distinction between basic needs 

(food, clothing, shelter) and higher needs (freedom and knowledge) because she 

believes that freedom, knowledge and progress are essential for the liberation of 

both women and the environment (womenjusticeecology, 2009). However, this 

paper argues that political openness, knowledge and progress are essential for 

gender evolution and the environment. Gender evolution in this particular 

context is the development of gender knowledge and the progress of women 

taking action in social movement. Therefore, women need to empower 

themselves to have a deep understanding on gender equality and to be able to 

participate in social movement and get involved in decision making processes.  

 

In the case of the Mong Ton Dam project is on the mainstream of Thanlwin 

River, women have been living under the oppression of military government 

where there they have limited freedom of expression, limited right to assembly 

and participation in the political decision-making for several decades until 2010. 

However, despite this situation many women have been involved in the 

consultation meetings across Shan State. These women have expressed their 

concerns on the negative impacts of the project. Therefore, it is very interesting 

to explore the motivation and limitations of women who are involved in the 

social movement and those who are living in a conflict zone laden with a male-

dominated culture in order to bring justice for their community and the Thanlwin 

River. Further, it was observed that majority of women are also left behind in the 

anti-dam campaign activities being done along the Thanlwin River.  

 

The findings of this research will therefore help identify the motivation/s of 

women who are actively involved in the campaigns against the dam project and 

the discouragement of women who did not engage in the campaigns. These 

results can assist related institutions and stakeholders to broaden their 

understanding on gender relationships, power inequalities  related to hydropower 

development projects, to and address the gender gaps in the water governance 

system. Finally, this research can create awareness among relevant stakeholders 

                                                            
2 https://womenjusticeecology.wordpress.com/2009/07/04/dr-vandana-shiva-and-feminist-
theory/  

https://womenjusticeecology.wordpress.com/2009/07/04/dr-vandana-shiva-and-feminist-theory/
https://womenjusticeecology.wordpress.com/2009/07/04/dr-vandana-shiva-and-feminist-theory/
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emphasizing gender equality in water governance at different levels. Therefore, 

this research tends to complement the actions being done by organizations and 

institutions that are specifically working on water related issues, gender equality, 

sustainable development, and social justice for communities living along the 

Thanlwin River basin.   

 

Findings  

This section will  identify the key drivers for women toward  their 

participation/non-participation in the campaigns to protect Thanlwin River issue.  

 

Life in Wan Sala Village  

Wan Sala village is located next to the Thanlwin River bank in Mong Ton 

Township, Eastern Shan State. The village is located downstream 19 miles away 

from the proposed Mong Ton Dam site. The village has a registered population 

of 239 people comprising of 46 households. The majority of the population 

belong to Shan ethnic group and some Burmese people living in the village. The 

main livelihoods of the villagers include fishing, gardening, trading, collecting 

non-timber forest products, hunting and seasonal riverbank agriculture. The 

small-scale fishermen always have to ask permission from Myanmar military 

camp whenever they go near the dam site. As there is no market in the village, 

every household is doing small gardening where creeks flow through behind their 

houses. Villagers can buy dry goods at the small shops in the village. Some 

families collect non-timber forest seasonally such as bamboo, mushroom, flowers 

and herbs. Some family also collect lacquer year round and sell it to some 

brokers. Some families also hunt wildlife in the forests. The village is in a 

wooded, hilly area and has only a few acres of rice paddy field that is around 3 

acres in total.  
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Figure 3. Overview of Wan Sala Village from the top of the mountain 

 

 

 

Water Resources Availability and Utilization  

Water is very essential for everyday life of people. Water provides not only for 

their livelihoods, it also an important means to bond and express their culture 

and demonstrate relationships in the communities. The availability of water 

resources in Shan State are variable. The common water resources form the 

research sites are well, underground water, creek, stream, river, and water from 

the rain. The Thanlwin River is very special for people living along the river basin 

as one villager expressed:  

 

“Nam Khone/ Thanlwin River is very special for us. It is very cool and available year 

round. We can keep it for a night and then next day it becomes clear and clean.” 

(Villager 1, WSL, 2015)  
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Wan Sala Village in Mong Ton Township is surrounded by many creaks including 

Hue Sala, Hue Sang, Hue Sam Sen, Hue Seng, Hue Pa Lao, Hue Pa Noi and Hoi 

Pa Laung, and is located along the riverbank of the Thanlwin River. Villagers 

collect drinking water from Sala Creek in the dry season and from Thanlwin 

River for all seasons. Livelihoods of people are depending on Thanlwin River for 

fishing and riverbank gardening. The fish that they catch and food that they 

harvest from the garden are only for household consumption because there is no 

market in the small village. “During the dry season, on the rich fertile soil along 

the Thanlwin River, we plant potatoes and peanuts as riverbank agriculture” 

(Lone Naw, WSL, 2015). The villages are generating electricity from the small 

creaks. “We produce our own electricity from Sala creek by adopting the technic 

from the Thai Company” (Lone Naw, Sala, 2015).  

 

Gender Roles  

There are three types of utilizing water in every household. It is very obvious to 

see the different roles of gender in the remote areas. There are reproductive work 

for household use, productive work for economic purpose, and work within/for 

the community. The responsibility between women and men can also be seen 

depending on the utilization of water. According to the interviews and 

observations, the household chore is seen as the duty of women and getting 

water for family use is the responsibility of women. Generating income is 

regarded as the obligation of men, thus getting water for economic purpose is the 

responsibility of men. Gender role in social activities also can be distinguished 

based on their physical strength and management ability. While women are taking 

a role in management matters, men are still the main responsible for manual 

labor that mainly requires their physical strength. As one villager expressed:   

 

“We, women in the family manage the entire chore including water utilization because 

men are very busy for collecting food in the forest and earning money for our family. For 

the farming, taking water from the stream to the farm will be responsible by men and 

planning the seeds is mainly responsible by women.” (Nang Neaung, WSL, 2015).  
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Based on the research findings, household chore is an everyday task, unlike 

pumping water from the stream to the farm which is only done at some 

occasions. Fishing is done seasonally and carrying water with the use of a vehicle 

is only done when needed. Taking the position of reproductive work, women use 

more energy in getting water even for small amounts of water as they do this 

manually. With men, they are aided with machines and vehicles to collect water 

that is used for economic purposes. For example, men water tubes to deliver 

water from the water resources to the farmland.  

Women’s daily life activities are more strongly bonded with the natural 

environment than men. According to Mellor (2008), to link with the concept of 

eco-feminism, it is a connection between women and nature as women is 

regarded as nurturing earth mothers with a kind of sympathetic awareness of 

nature that men don't have. 

“For the community development activity like digging canal, all the community 

members take responsibility together” (Long Naw, WSL, 2015). Women have full 

authority to make decision within their responsibility in the community festival 

like preparing food, offering food to the guests, conducting culture affair, 

preparing decoration for ceremony, among others. Biologically, men are stronger 

in terms of physical structure such as pumping water, carry heavy materials to the 

meeting venue, connect electricity to the meeting venue, and arrange the festival 

venue.  

Even though the labor division is obvious between men and women, the decision 

making process within the family seems to be equal. “Men earn money and 

women manage the finances in our household. When we want to buy things, we 

make the decision together” (Nang Neaung, Pa Htoon, and Long Naw,WSL, 

2015). Therefore, the power relationship between men and women is equal. 

However, it is not always the case that women always manage the finances in the 

family. This also depends on the ability of men and women to carry on this task 

within the family.  This power relationship in the family, therefore, changes. 
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There is no definite formula for how gender-based power relationship is 

demonstrated. The gender roles change depending on location, knowledge level, 

ability and age. The number of people participated in this research was based on 

their location and working season. In the community activity and meetings, the 

number of men and women’s participation was not a big deal. In general women 

take a leadership role in informal meetings, as well as in their household. In 

contrast, men are more significant and have higher position to lead in the formal 

meeting. However, the way in which people are inclusively making decision 

together is a matter to measure the gender equality.  

Traditional beliefs and cultural structure are the key factors that shape the gender 

role in the society. It was observed in the communities that men sit in front while 

women sit at the back during meetings set in the temple.  In this occasion, men 

lead the discussion and women listen from behind and do not talk much. 

Whenever the community meeting is conducted in the village, a community 

center or head village home, men sit at one side and women sit at another side 

forming a circle. This gives an impression that women and men are seated in the 

same level. However, the finding also revealed that women do not dare to raise 

their concerns in the meeting because of the fear of making the wrong decision. 

Based on the group discussion, one shared that:  

 

“Even though we are in the meeting, we do not take a lead in making decisions. More 

often, the decision is made equally at home within our family. For example, for the 

community development fund, we do not decide how much we want to donate during the 

community meeting; we go back home and we decide together within the family and 

then do the one that agreed afterwards.” (NHK, MP, 2015) 

 

Choosing the location for community meetings also becomes an issue which can 

be a barrier for women to standout or participate. For example, if the meeting is 

conducted in the temple, the meeting setting is changed and that women’s 

participation will also be limited.  
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Figure 4. Community meeting in Wan Sala village 

 

 

 

 

 

 

 

 

 

 

 

 

Overview of the Mong Ton Dam project  

Five dams have been proposed to be built on the on the mainstream Thanlwin 

River. These are: Kunlong Dam (1400 megawatt), Nong Pha Dam (1000 

megawatt), Mong Ton Dam (7110 megawatt) in Shan State; Ywathit Dam in 

Kayah State (4000 megawatt) and Hat Gyi Dam in Karen State (1360 megawatt). 

Mong Ton Dam will be the biggest  hydropower project on the Thanlwin River 

and it will also  be the biggest one in Southeast Asia with a reservoir the size of 

Singapore and a dam as high as a five-story building. According to the SMEC3 in 

its environmental impact assessment (EIA) company fact sheet, the installed 

capacity is 7000 MW and its key project features are: 241 meters height with are 

servoir measuring 641 square kilometers. Forty-five per cent of the electricity will 

be exported to China and 45% will be sold to Thailand, and 10% will be for the 

domestic use. The dam developers are China Three Gorges Project Corporation, 

Sinohydro Corporation4, China Southern Power Grid, Electricity Generating 

Authority of Thailand (EGAT), and International Group of Entrepreneurs Co.  

 As Mong Ton Dam’s reservoir is almost the same size of Singapore 

(SMEC Fact Sheet, 2015).  

                                                            
3 SMEC Holdings Limited (Snowy Mountain Engineering Corporation) is an Australian based-
firm that provides consulting services on major infrastructure projects around the world. 
4 Sinohydro is a Chinese state-owned hydropower engineering and construction company. 
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 Mong Ton Dam’s reservoir is almost the same size of Singapore (SMEC 

Fact Sheet, 2015).  

 Mong Ton Dam is located 19 kilometers from Wan Sala Village, Mong 

Ton Township. It was previously known as the Tasang Dam and it has 

been begun in 2007 with the key Thai MDX Company. The MDX 

Company constructed one small hydropower on the Sala creek, in the 

Wan Sala Village that intended to feed the energy needs of the work site 

during the construction of the Tasang Dam (Mong Ton dam) project. 

The small Tasang hydro power station, office, and building are still in the 

Wan Sala village but there are no Thai workers present in the village 

except some local staff maintaining the structure and the power station. 

 

Figure 5. MDX Thai company's building in the Wan Sala village 
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Potential Impacts of the dam 

Referring to the statements from civil society organisations (CSOs) submitted to 

the SMEC in September 2015, a dam the size of Mong Ton would impact 

thousands of people, both those flooded by the reservoir and those downstream 

whose livelihoods would be gravely affected by disruption of water flow, 

sediment loads and loss of fisheries. A Shan lady, parliamentary member, Nang 

KhinHtar Yee said:  

 

“Because of the Mong Ton Dam project, the natural beauty of one thousand islands 

will be flooded under the water forever. Not to mention other place, only in Kun Heng 

Township, the population around 50,000 will have to relocate to other places. It is 

only highlight on one small spot of affected area." (date of speech or interview) 

Further, the building of this dam would increase militarization and likelihood of 

armed conflict, not to mention deforestation, pollution and host of social ills like 

drugs and diseases brought by workers from China and elsewhere in Myanmar. 

Thus, the dam is likely to cause more conflict in the brown zone. 

Lessons learnt from Tasang Dam  project in the 1996s is that more than 300,000 

people had been forced to relocate and lots of human rights abuses were 

reported during the preliminary study of the project. More often than not, dam 

projects do not count the environmental and social cost in its real cost. In reality, 

dam building is costing more than estimated and recovering from the impact of 

the dam often takes longer than expected. In reality, considering the fluctuation 

rate in the economy,  dam is not a cheap energy for people as dam developers 

advocate for.  

In terms of socio-political impact, dam projects lay on a very sensitive area with 

history of military intimidation and conflict. As a consequence of dam building, 

the military camps will be increased which inevitably  have a tendency to create 

more conflicts around the  dam sites. Downstream of the Mong Ton Dam 

project, each side of Thanlwin River is occupied by Burmese military outposts. 

Lahu Border Guard Force (BGF) are also based close to the proposed Mong 
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Ton dam site. Shan-armed group also occupy  the upstream and downstream 

areas along the Thanlwin River in Shan State. In 2009, the Shan armed group 

RCSS/SSA arrested Chinese engineering groups who came to do the feasibility 

study of Mong Ton dam project but were later on released. According to U 

Khun Tun Oo, senior member of Shan Nationalities League for Democracy 

(SNLD):   

 

“Extract the natural resources from ethnic groups but they do not get benefit at all 

from the development project instead carry a burden of social and environmental cost. 

According to the fundamental human rights, if the dam goes ahead without the consent 

of local people it is going to effect the national ceasefire agreement and peace 

reconciliation in Myanmar”.  

Given that the dams are in the conflict zone, all the proposed dams on the 

Thanlwin River including Mong Ton Dam are not economically feasible.  

As the potential impacts are so huge, it is essential to have a meaningful public 

participation in the primary state of EIA and social impact assessment (SIA) 

processes.  With regard to the proposed Mong Ton Dam project in Eastern Shan 

State, SMEC has been hired to conduct the EIA and SIA studies. SMEC 

attempted to hold consultation meetings in many places across Shan State. It was 

the first time ever in the history of Shan State that consultation meetings were 

held with regard to a mega development project.  

However, the local people living along the Thanlwin River basin are poorly 

informed about the Mong Ton Dam project, and many do not have access to 

information related to the project as well as the impacts of the dam. During 

consultative meetings in Taunggyi, Kun Heng, and Lang Khur, SMEC did not 

provide enough information about the potential social and environmental 

impacts of the dam, flooding zone, and relocation plan. SMEC was alleged as 

carrying out the studies in a manner that was not transparent and inclusive in 

inviting the potential affected communities in the consultation meetings held.  
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Social movement around the proposed Mong Ton Dam project  

Due to the limited public participation and the lack of transparency  in the 

SMEC’s EIA and SIA processes, over 200 CSOs and 23,717 individuals signed a 

statement on the Mong Ton Dam project and was addressed to  SMEC. This was 

sent on August 25, 2015 when SMEC has started to refuse concerned 

communities and groups in participating in the EIA and SIA processes (Press 

release by Action for Shan State Rivers, 2015).   

Prior to the press release, SMEC organized consultation meeting in Taunggyi on 

March 10, 2015. Many CSOs across Shan State joined the meeting and raised 

their concerns on the Mong Ton Dam project. According to a Mong Pan Youth 

Association member who witnessed the meeting in Taunggyi:  

 

“SMEC Company chose to invite the villagers that give them a favor and who have 

been living far away from the dam site and will not get impacts from the dam project at 

all. They also did not reveal about to whom the benefit would go to. In fact, it is very 

clear that 90% of electricity is for export to neighboring countries, but they keep saying 

Myanmar needs electricity. I would claim that SMEC is contradicting its role in the 

project.” (Interview with MPYA member) 

 

Figure 6. Consultation meeting conducted by SMEC in Taunggyi 
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On April 6, 2015, SMEC organized a public meeting in Mong Ton Township. 

The residents in Mong Ton, and the surrounded villages Pong Pa Kyin, Na Kong 

Mu and Wan Sala villages protested against the dam project by raising their 

concerns during the meeting.  

On April 30, 2015, a public meeting in Kung Heng Township organized by 

SMEC was cancelled due to the protest action staged by over 300 local people 

from Kar Li, Kun Hing, KengLom, Keng Kham, NongKheo, WiengPui, Ho 

Pang, HsaiKhao, Wan Lao, Kung Pao, HsaiKhaoJarn, Wo Long, Na Pao, Wan 

Part, Nam Lan, Hsai Moan and Na Lin Lieng (Shan Human Right Foundation, 

2015).  

SMEC attempted to host many consultation meetings across Shan State. 

However, up to this day, SMEC and dam developers have not been to Wan Sala 

Village for information sharing and consultation meeting. “Though Wan Sala 

village is the closest village and is only 19 miles away from the dam site, the 

consultative meetings have not been conducted and the people have not been 

targeted to participate in the meeting” (Sam PaoHom, MP, 2015). 

 

Political Spaces and the Gender Roles in Democratic Transition 

Period in Myanmar  

Political openness is the key factor that allows women to  actively participate in 

the political issue and community development.  Through the years and until 

2010, all the social activities and cultural affairs are under the control of the 

central government. Therefore, during the military rule, women engagement in 

the political issue was so rare due to security concerns. 

Looking from 2011 onwards, there are some changes in Myanmar in terms of 

political and social reforms that involve law amendments, educational reforms, 

civil society movement participation,  and gender evolution. Many political 

parties are blooming across the nation and the whole range of citizens (men, 

women, religious leaders, youth) are more actively engaged in the political issue. 

Women’s participation and engagement in the civil society movement is largely  
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observed since 2011. Despite living under an oppressive  state whereby women 

are defending their  lives against the Mong Ton Dam project, the evolution of 

gender perspectives has also been in progress with the changes. Those changes 

are based on the geographical location, education background, institution and the 

existence of leaders in the communities. While gender evolution in Wan Sala 

Village is left behind, women in other townships such as Mong Pan and Kun 

Heng Townships are progressing, especially in the democratic transition period in 

Myanmar.  

As observed, women in Kun Heng Township especially those who are living in 

the town center and who are actively involved in the political party have 

developed their leadership roles in social, political, cultural engagement in the 

community.  Women have become more participative than men in  trainings, 

events, and campaign activities. This is also reflection from a great leading role 

model of Nang Wa Nu, a parliamentary member, the representative of Shan 

National Development Party. Women  have since then following her footsteps in 

engaging  political issues and working for  community development.  As one 

villager said:  

 

“Regarding small-scale water management, women take a lead on this because as far 

as I know men are indecisive to make decisions. Since Nang Wa Nu took a 

leadership role, we are also very active and the role of women has become stronger than 

before.” (Nang Kham Kong, KH, 2016) 

 

Nang Wan Nu had been elected to be the representative of the Shan National 

Democratic Party (SNDP) to participate in the Parliament. Since she became the 

MP member, she has been attracting many women in the community to become 

members of SNDP. Women members are then empowered to engage in the 

political issue, social issue and environmental issue more and more. Under her 

leadership, SMEC Company cancelled the consultation meeting to be conducted 

in Kun Heng. Later on, many CSOs including Nang Wa Nu party collected 

signatures to stop the conduct of the EIA due to the limited public participation 



  
International Conference on the Mekong, Salween and Red Rivers: Sharing Knowledge and 

Perspectives Across Borders | Faculty of  Political Science, Chulalongkorn University | 12th November 2016 
 

 

359 

 

and the lack of transparency of the process. This signature campaign prompted 

SMEC so halt the EIA on Mong Ton Dam. The mega project has then revised its  

design to follow a cascading  plan. It was one of the successful stories of women 

take part/lead campaign on the mega development project.  

Despite political openness, the changes did not reach to the grounds. Wan Sala 

Village is a so-called “brown zone” is under military occupation and where 

tourist is restricted to visit because of the ongoing conflict between armed groups 

and the military. Women in Wan Sala do not take a leading role in the campaign 

against the Mong Ton dam project even though Wan Sala is the closest village to 

Mong Ton Dam site. They are not interested in the social and political movement 

as they have been living under the oppression of a military government for 

decades, with no freedom of expression, no right to assemble and no freedom to 

celebrate their cultural events. The village is surrounded by Southern military 

base, Eastern military base and La Hu Border Force Guard. These military bases 

have been reported as places where abuse of power occurs. . Except for 

emergency cases, local people avoid crossing these areas. 

Because of the political situation attached to the military bases, women in Wan 

Sala Village lack opportunities to interact with the outside world because of its 

remote location,  limited access to communication devices such as phones, no 

access to the Internet, and the extremely difficult and expensive transportation 

costs to roam around the area. During the raining season, commuters find it very 

difficult to travel as vehicles have to endure slippery and muddy roads (Figure 7). 

Sometimes, people have to wait one or two days for the roads to dry up.  Because 

of this challenge, villagers reported receiving almost no information on the 

proposed dam projects on the Thanlwin River. With the many restrictions and 

limitations, it is indeed difficult for the villagers especially the women to imagine 

how to form a group and work as a team to protect the Thanlwin river and their 

livelihoods.  
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Figure 7. The road from Mong Pan on the way to Wan Sala Village 

 

Traditional values on gender role that are more biased to men play as a barrier for 

women to take part in the political activities.  Especially in the remote areas, 

women are largely regarded as bearer of culture in the society and are expected to 

be care-takers, to play supportive roles for men, to be family-oriented,  to be 

well-behaved, and to focus on their reproduction roles. These expectations are 

barriers to advocate for women rights in communities. Taking a position of the 

bearer of culture, most women are not questioning traditional gender norms 

which have been affecting their well-being and have been carried over to the new 

generations.  

 Individual woman’s background can also be the key factor in defining one’s 

attribute of being either a leader or a follower.  Some parents are very supportive 

and trust their daughter to travel alone as long as she gets to acquire new 

knowledge and works for the good sake. On the other hand, some women are 

not fully dependent on their family. As they have their own income, they have 

the freedom to travel and engage with outside communities. On the other hand, 

women who have no parents are much stronger in terms of physical, mental, and 

spiritual capacities. In this case,  women engage more actively for community 

development to get accepted in the community.  They are also more independent 

and more decisive as they have to raise and manage their life by themselves since 

they were young.  
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Based on the findings, some women are very caring about the social and 

environmental issues since these issues are the bonds of their life. Women living 

in the remote areas where their livelihoods are, mainly depend on the natural 

resources. Water is being regarded as their life, their culture and their history as 

what this woman villager expressed:   

“Throughout a year, we use water from Nam Pan (stream) for our economic 

purpose and household use. Making traditional Shan paper is our main income 

and it needs a lot of water. We use water from the Nam Pan for basic needs such 

as drinking water, washing clothes, taking a bath.   We use both Nam Pang and 

Nan Lueng for agriculture such as in growing rice, soybean, corn and sesame. We 

will lost our livelihood if the dam is built because of Mong Ton dam, I heard that 

it also will flood Kun Heng town and Nam Pan area.” (Nang Lu, KH, 2015).  

The evolution of women’s active participation in political actions is well 

connected with the environment. Another villager shared about her motivations 

in joining the activities:  

 

“Since I know about the Mong Ton Dam project, I started to join the campaign 

activities. In the signature campaign activity, I took a lead in collecting signatures of 

local communities opposing the project. I also know that the dam has both positive and 

negative impacts. The negative impact is enormous: flooding, pose difficulties to 

agriculture, and the beauty of our nature (one thousand islands) and Nam Pan 

(stream) will soon disappear. I can’t bear to see our heritage and our nature fade away 

from my eye. That why, I oppose the project.” (Nang Seng Aye, KH, 2016)  

 

One obvious thing we have seen is that the existence of institutions and 

organizations also paved the way for women to take part in the social issues 

regarding the  Mong Ton Dam project. Because of the institutional support, 

women have become fully informed about the issue and they have become 

decisive and more determined   in protecting  Thanlwin River. However, gender 

politics which is influenced by the patriarchy is still present in the communities. 

Most of men leaders in Mong Pan are dismissing the potential contributions to 
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and role of young women in the society. As one villager said: “Young lady are 

very shy, they do not dare to speak in front of people. When they get the 

microphone, they will cry” (your interview code, date of interview). Many youths 

became members of Mong Pan Youth Association since the group provides 

informal English speaking training as well as human rights and environmental 

trainings in the communities. After a few months, the organization brought the 

community leaders to see the youth speak in public with confidence, and they 

were so impressed to see the changes of the youth. Thus, the  findings of this 

research reveal that youth’s behavior have significantly changed after participating 

in various activities of the youth organization.    

After one year of the founding of Weaving Bonds Across Borders5 and the 

operation of Mong Pan Youth Association along the Thanlwin  River basin in 

Shan State, it has been observed that  many youth people, women and local 

people have been engaging in the campaign against the Mong Ton Dam project. 

The two organizations raise awareness on the current development projects on 

the mainstream Thanlwin River; empower youths and women through engaging 

them in evidence-based activities such as research, data collection, exposure trips 

to Thailand, and video documentation as an important tool for advocacy.  

Figure 8. Advocacy exchange trip with Thai communities 

 

                                                            
5 Weaving Bonds Across Borders is a global network that connects and empowers young leaders 
and communities working for peace and justice in marginalized communities.  
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Mong Pan Youth Association and the local communities organized International 

River Day event in Wan Sala Village on 13-14 March 2016, in collaboration with  

the Thanlwin River Citizens from Kayah State, Mon State, Kayin State, and Save 

the Salween Network. The campaign activity aimed to promote the value of the 

river and to raise awareness on the impacts of the dam on the Thanlwin River 

Basin. This event which was attended by 150 local people was a clear 

demonstration of the value of community and issue-based awareness-raising and 

empowerment in mobilizing communities to act upon issues that are important 

to them.  

Figure 9. International River Day on 14 March 2015 in Wan Sala Village 

 

 

 

Conclusion  

Despite the strong bond of women’s daily life activities to the natural 

environment, women have little recognition in the society as well as  little 

decision making power in water and natural resources management. Women are 

usually the ones who  suffer the most from impacts of development projects 

because of the lack of awareness and the  absence of women’s meaningful 

participation in the decision-making processes. While, the rights of both women 

and men seem to be equal in terms of household management, findings of this 

paper point that women are still in the marginalized sector in the communities 

due to socio-economic and political barriers to women’s empowerment. . The 
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case of women in three villages in the Shan State, however, have improved their 

political status in the communities through participating in empowering activities 

led by civil society organizations and youth groups in Myanmar.  Some 

regulations within the governance system also ignored the value of women. For 

e.g.: in the household registration and identity card, the status of men is put as 

the head of household and the working status of women is put as dependent. 

Those implications are one way or another has consequences affect to women 

life. For e.g.: in the case of resettlement plan by development project, the 

compensation will be given to the head of household but not the dependent. 

Given that situation, women do not have the rights to control the finance matter 

given by the project developers. Thus, Gender analysis should be considered in 

hydropower project because resettlement often means loss of access to resources 

like farmland, clean water, firewood and non-timber forest which is regarded as 

the obligation of women to responsible for. Resettlement is always a mean to loss 

of women’s autonomy and resources, it is very essential to consider gender 

analysis in the resettlement plan of hydropower project.  

The hydropower development is historically linked to human rights abuses: 

forced relocation, rape, torture, killing due to conflict between armed groups and 

military around dam sites. Thus, the gendered impact of conflict, displacement, 

and sexual based violence need to be adequately addressed in law. On top of that, 

gendered impact assessment should be considered in the EIA process.   

In addition, capacity development for women such as  trainings on human rights 

and environmental protection, conflict resolution skills would be an effective way 

to raise the awareness of women’s  individual rights and also to enhance their 

leadership skills  as critical sector in the campaign against the dam projects on the 

Thanlwin River. 
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What Are the Challenges and Development Spaces for 

Women and Men If the Sambor Hydropower Dam Is 

Developed? 

 

Suon Siny  

  

Abstract  

The Sambor hydropower dam in Cambodia is still a pending decision. This paper 

explores the proposed scenario of the development of the Sambor dam and the 

challenges and development spaces for livelihood options this would present for 

both women and men. The Sambor project is predicted to impact upon the 

livelihoods of more than a million fisheries-dependent Cambodians and result in 

the resettlement of 19,000 people (ICEM, 2010). For this research, 200 families 

were selected for interview from five potentially affected locations. The 

interviews were conducted with an equal gender balance. 

This study found that both men and women in Sambor currently have similar 

challenges and opportunities to conduct their respective livelihood strategies and 

provide a similar share of the household income. Women actively contribute to 

all income generating activities and contribute a higher percentage of work than 

men for vegetable and livestock production and generation of household income 

through self-employment activities. As self-produced and wild-harvested food is 

not sufficient for meeting the needs of the household, cash income from both 

men and women is required to purchase additional food. However, women have 

a greater burden than men as culturally domestic work is often defined as a 

female role. 

If the Sambor hydropower dam proceeds and adopts similar approaches and 

processes to the provision of compensation that is currently being applied for the 

Lower Sesan 2 (LS2) dam, a few key gendered livelihood changes would be 
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observed: a) women would face greater challenges than men in generating 

incomes from their existing skills in crop and livestock production as well as 

facing less viable opportunities for self-employment as the compensation policy 

provides uncertain livelihood alternatives; and b) men would face greater 

challenges than women in finding alternative livelihood options to compensate 

for the loss of income from fishing and raising cattle and buffalo as there is less 

free river access and grazing areas offered in the compensation policy. 

Downstream of the dam people would also be impacted upon by changes to 

water flow, which could affect fishing, agricultural production, and self- 

employment opportunities derived from agricultural production and fisheries. 

The compensation and resettlement policy should be substantially re-adjusted 

and further developed with full participation and consent from affected 

communities to ensure fairness and social justice is upheld in the Sambor 

hydropower development project. Livelihood restoration and the development of 

alternative livelihood options for both men and women is crucial in both the 

short and long term for this development intervention. 

 

Introduction  

The development of physical infrastructure is one of the key policy priorities and 

actions of Royal Government of Cambodia (RGC) (RGC, 2014). Large-scale 

infrastructure such as large hydropower development projects have been 

promoted as energy sector policy since the first legislature (RGC, 2014). To date, 

six hydropower dams have been constructed in Cambodia (Oxfam in Cambodia, 

2015). One controversial Mekong tributary dam, the Lower Sesan 2 (LS2), has 

already being constructed. On the Mekong River in Cambodia, two main channel 

dams have been proposed, namely the Steung Treng and Sambor Dams. Mega 

projects like these will strongly affect the current livelihood systems of local 

people (Nguyen, 2013). 
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From the Draft Law on Environmental Impact Assessment (EIA) (7th version, 

dated February 05, 2015), local people are defined as ‘project-affected people’ 

and are subject to receive compensation rather than benefits from hydropower 

development schemes. There is no mention in the draft EIA Law of a provision 

for benefit sharing between hydropower developers and local people, who 

traditionally depend on natural resources for their livelihood in these 

development areas. If people living in the impact zone of the dam are affected 

(bearing the cost of the dam) and do not share in the benefits of the dam 

construction, then the development cannot be considered fair and equitable. 

Resurreccionet al. (2011), defines equality to include equality of social benefits, 

costs or burdens, and risks in an attempt to dismiss phenomenon that some 

people are more equal than others. 

In Cambodia, a large gender inequality gap still exists in society (MOWA, 2014). 

Legal frameworks for conducting EIAs are inadequate and incomplete (MoE, 

2015). The potential impacts of such mega hydropower projects 

disproportionately affect women in the project-affected communities (Simon, 

2013). For example, poorer health outcomes due to declining water quality, and 

the disruption of social relationships and kinship structures due to resettlement 

(MRC, 2013). 

The Sambor hydropower dam is at an advanced stage of development planning 

and is considered as important for the power sector in Cambodia to replace 

expensive existing infrastructure and import-dependent electricity generation 

systems (ICEM, 2010). However, in early 2016, the Minister of Industry, Mines 

and Energy (MIME) stated that “There will be no construction of new 

hydropower dams until 2020” (Chea, 2016). This commitment was made in 

response to protests by affected communities and civil society that were held 

demanding impacts on livelihoods are considered in relation to the LS2 dam. In 

addition, commune elections are due in 2017 and the general election in 2018 is 

approaching. Regardless, whenever the decision to construct the Sambor 

hydropower dam is made, local people will essentially be forced to forgo their 
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current livelihoods due to the project. Despite this, these people have yet to be 

meaningfully consulted or informed about the project. 

Even though the construction of Sambor hydropower dam has not yet been 

decided on, this paper aims to explore the challenges and development spaces for 

women and men based on the scenario of Sambor hydropower dam going ahead. 

 

Methodology  

The study uses an ex-ante assessment to consider the scenario that the Sambor 

dam will be constructed and that similar approaches and processes to that of the 

LS2 dam will be adopted for the resettlement and compensation of affected 

people. The paper makes a comparative assessment using the policy context and 

situation of the implementationoftheLS2 dam as this is the most recent 

experience of large dam being constructed in Cambodia. A review of key laws 

and policies related to hydropower development and a literature review of the 

recent experience with the LS2 dam was also conducted and used to reflect on 

the gendered livelihood impacts in this study. 

Data collection was completed between January and March 2016 in collaboration 

with Northeastern Rural Development (NRD), a local community-based 

organization operating within the study area. Two hundred families were 

surveyed using a structured questionnaire, applying a stratified and systematic 

sampling method. An equal number of male and female participants were 

interviewed. 

Recently, there has been no updated publicly available information for any of the 

earlier proposed options for a 460MW dam location for the Sambor hydropower 

project. Therefore, the scenario of the Sambor hydropower dam being built and 

located based on the plan for an installed capacity of 2600 MW (ICEM, 2010) 

was used for this assessment. Villages were chosen to obtain a broad 

representation of different livelihood options and socio-ecological setting 
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upstream and downstream the proposed dam site. One hundred households were 

interviewed from upstream of the dam and 100 families were interviewed from 

downstream of the dam. 

In order to assess the different gendered livelihoods in the study area, the first 

section of the questionnaire collected data about each family member follow by 

second section asking about their assets, income generating activities, and 

domestic work. This enabled an analysis of the gender dimensions of the project 

and the development of conclusions about the gendered impacts of the dam. 

Figure 1: Proximate location of  study areas and the hydropower dam 

 

 

Source: Google map image cross referenced with the dam location from 

“Assessing Options for Managing Sediment during Design of  Sambor Dam” 

(Annandale et al., 2014) 

Officially, where a family with a husband and wife are both present, the husband 

is recorded as family head. For widowed families, the woman is recorded as 

family head. However, in reality, many families operate with women taking the 
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lead in family economy and initiative and in some families, the husband is a 

person with a disability. However, in these situations, women are still not 

officially declared as the head of the household in government records. For the 

purposes of this assessment and analysis, families where incomes from women 

are higher than that of men, were considered as de facto female headed families 

and families where the income from men was higher than that of women were 

considered as male headed families. Subsequently, these family heads were used 

as a factor in the statistical analysis of the data. 

Descriptive statistics were developed and an Analysis of Variance (ANOVA) was 

performed using the Statistical Package for Social Study (SPSS) program looking 

for differences or similarities among four family groups regarding livelihoods, 

assets, strategies, incomes and livelihood shocks. The four sub-groups of families 

were namely: upstream de facto female headed families, upstream male headed 

families, downstream de facto female headed families and downstream male 

headed families. 

Existing legal frameworks for Hydropower Development and 

Experience from the LS2 Project 

Legal context in Cambodia 

A 2013 assessment of national policies in Cambodia with a focus on gender and 

hydropower identified that a legal framework exists that guarantees gender 

equality, particularly women’s rights in a range of contexts (Simpson and Simon, 

2013). And yet, regarding laws that have relevance to hydropower development, 

the study found there was few protections for women’s rights and no 

consideration of gender in some of the specific laws relating to the rural 

livelihoods. The report also identified several international and domestic legal 

instruments whereby the government as a state party has an obligation to respect, 

protect and fulfill the rights of affected communities. The key laws include the 

International Covenant on Economic, Social and Cultural rights (ICESCR), the 

United Nation Declaration on the Right of Indigenous People (UN-DRIP), the 
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Cambodian Constitution, the Land Law (2001), the Law on Expropriation 

(2009), and Sub-degree on the EIA Process (1999). 

The Sub-decree on EIAs was adopted in 1999 but was not adequate to enable 

affected communities to exercise their rights in the case of large-scale 

hydropower developments. Recently, the Ministry of Environment (MoE) 

developed an EIA Law, which is higher level than the sub-decree in a legal and 

policy rank. However, the EIA Law is still in draft form which means the existing 

sub-decree is still operational. Article 37 of draft EIA Law states that “[…] 

Project proponents that are required to conduct an EIA shall include public 

involvement and consultation from local administrations, civil society, 

community representatives, the project-affected persons and other relevant 

stakeholders in the EIA process during project planning. […]” (MoE, 2015). 

Article 39 of the draft EIA Law states that “The public participation process shall 

ensure that the consent of the project- affected communities to the proposed 

mitigation measures is based on the free, prior, and informed consent principle 

(FPIC)”. Article 38 of the draft EIA Law it states that an EIA report shall focus 

on the issues raised  by  women  and  those  most vulnerable who are potentially 

impacted by the proposed project but in case where those opinions are rejected, 

the project proponent shall provide clear reasons why those concerns were 

rejected. Thus, it could be said that even through EIA Law (if adopted) requires 

the project proponent to ensure public participation processes and the inclusion 

of women’s interests; the acceptance or rejection of public opinion is finally 

determined by project proponent, stating a clear reason rather than based on 

mutual agreement between project proponent and project-affected persons. For 

the time being, the MoE with technical assistance from the Vishnu Law Group is 

coordinating all relevant ministries to develop an Environmental Code of 

Conduct for Cambodia. This would be one of the master documents to facilitate 

sustainable development in Cambodia. The EIA process will be part of the 

content of this master document (MoE, 2016). 

The 2001 Land Law and the 2009 Expropriation Law allow the government to 

legally expropriate private land for the national and public interest with fair and 
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just compensation in advance. In Article 19 of 2009 Expropriation Law, where 

the property owner does not agree with compensation, they can file a complaint 

to the competent courts (Provincial or Municipal Court, Appeal Court or 

Supreme Court). However, Article 36 allows for the imprisonment or fining of 

any individual who hinders the implementation of a decision on the 

expropriation in bad faith, which blocks the process of execution of projects that 

are in the public and national interests. Cambodia has been classified as the most 

corrupt country in Southeast Asia by the Corruption Perception Index 2015 

(Transparency International, 2016). Under this context, complainants are placed 

under undue pressure when approaching and attempting to get justice from a 

court. 

Policy and practice – the case of the LS2 dam. 

In the case of the LS2 dam, the project was approved in early 2011 (Grimsditch, 

2012). The Ministry of Industry, Mines and Energy (MIME) approved the “The 

Regulation and Legal Procedure for Resolving the Compensation and 

Resettlement Policy” in February 2014. Then, the Hydro Power Lower Sesan 2 

Company (HPLS2) prepared and released “The Compensation and Solution 

Policy” in February 2014. These policies were officially approved and released 

only one month before the commencement of dam construction. The 

compensation policy was disclosed to affected villagers in June and August 2014 

after the construction already started (Mekong Watch, 2015). 

The EIA report was criticised for not containing clear and detailed mitigation 

measures and being completed without full participation and consultation with 

the project-affected communities (Seang. P et al, 2013; Kem, 2015). Kem (2015) 

also found that the LS2 investment company did not respect the Land Law 2001 

regarding fair and just compensation in advance. Affected communities were not 

fully engaged in the consultation process before reaching a resolution on the 

compensation packages (Kem, 2015). 
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In “The Compensation and Solution Policy”, the project provides an 80m² house 

on 1000m² of residential land and 5 hectares of land for agriculture per family 

with the cost of fruit trees compensated according to the age of the tree 

(Harbinson, 2015) to affected families upstream of the dam. Beside this 

individual family package, the project also proposed to build roads, a school, 

police post and health center inside the resettlement area. To date, many project-

affected families still have not accepted the compensation package and reject the 

offer to move to the new settlement on the basis that the offer is not sufficient 

for them to make a livelihood (Mekong Watch, 2015). Downstream communities 

were not considered as project-affected people and as such under the package 

were not entitled to compensation (Ongsakul, R.et al., 2013) in “The 

Compensation and Solution Policy” despite the fact that their livelihoods were 

also affected by LS2 project (Kem, 2015). 

The Compensation and Solution Policy was also developed without meaningful 

participation and consent from the project-affected indigenous communities as 

guaranteed by the UN-DRIP. The arrangement of the compensation in the case 

of LS2 has been assessed as ‘unfair’ because each family gets equal compensation 

rather than being paid in proportion to the resources they have lost to the 

hydropower development project (Howard, 2007) and it is not compliant with 

the 2009 Expropriation Law. 

The LS2 is being developed by the HPLS2 Co. Ltd which is a joint venture 

between Cambodia’s Royal Group (39%), China’s HydroLancang International 

Energy Co. Ltd. (51%) and Electricity of Viet Nam International Joint Stock 

Company (EVNI) (10%) (Mekong Watch, 2015). HydroLancang International 

Energy is a state-owned company of China. So far, China is the largest investor 

and financier of hydropower development in Cambodia (Heng, 2015, P. 71). 

Loans from China are traditionally unconditional and rely on the legal systems of 

the recipient countries (Grimsditch, 2012). Therefore, in the context of weak 

governance, such as in Cambodia, it is not likely to be expected that Chinese 

investment would adopt a fair and just principle to their projects. 
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Livelihood Status in Sabor Gendered 

To assess the impacts on livelihood and the gender dimensions of the 

hydropower project, this analysis draws on the Sustainable Livelihood 

Framework from Department for International Development (DFID, 1999). 

Sustainable livelihoods depend on an analysis of five main types of capital or 

assets required to perform livelihood strategies and to achieve livelihood 

outcomes. The main elements of this framework are the key assets and economic 

activities performed by men and women, livelihood shocks and coping strategies. 

The following outlines the current situation in Sambor district. 

Livelihood Assets  

Human asset: On average, each family has five members with females 

constituting for 53% of the families overall. Family members aged between 15 

and 60 years-old are considered as economically active members. Among these 

members, 92% of men and 90% of women were found to have not completed 

lower secondary school. 

Physical assets: Key physical assets found in this study include houses, land and 

other productive assets such as hand tractors, rice mills, motorcycles, row boats, 

motorized boats, pumping machines and other assets. When comparing the 

average size and value of these assets owned by the four sub-groups of families, it 

was found that there was no significant difference between these groups. 

However, among families inside each group, there was significant differences 

from one family to another. This means that regardless of gender dimensions and 

locations, the physical asset holdings from one family to another are different. 

The average house size was found to be 52 m² and the biggest house was found 

to be 156m². The estimated current value of houses was $3,700 on average. 

Among 200 interviews, there was one house valued at $30,000. For other physical 

productive assets, such as boats and pumping machines, these were found to be 

strongly associated with proximity Mekong River. 
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There are three types of land owned by interviewed families: 

Residential land: This land is not only used for housing but also for livestock 

and vegetable production and fruit trees. Residential land is mainly located along 

river banks where people can access water from the river for their home 

consumption, livestock and also home crop production. It was found that 99% 

of interviewed families upstream of the dam and 97% of families downstream of 

the dam owned residential land. Others without land were found to be staying in 

the house of their parents or siblings, however, they did own farming land. 

Upstream of the dam, the average residential land size was found to be 2779 m² 

with a maximum of 30,000 m² 

Rice fields: This land is mainly located next to settlement areas. Only rain-fed, 

wet season rice is grown. It was found that 91% of upstream families and 68% of 

downstream families owned rice fields. Upstream of the dam, the average paddy 

field size (a combination of multiple rice field plots in each family) was found to 

be 1.7 ha with a maximum of 9 ha. 

Chamkar land: Land located in areas that are higher than rice field, which are 

used for growing vegetables, annual crops and perennial crops (non-rice). It was 

found that 15% of upstream families and 10% of downstream families own 

Chamkar land. Upstream of the dam, the average Chamkar land was found to be 

3 ha with a maximum of 8.5 ha. 

In total, 99% of interviewed families were found to own land. The majority of 

them owned both residential land and rice fields but some own all three kinds of 

land. 

Ownership and control over land: Land certificates1 have been granted for the 

majority of plots by the local authorities upon request by land owners. It was 

found that 40% of land plots were acquired through maternal inheritance and 

25% through paternal inheritance. The remaining plots were purchased after 

                                                            
1 Refer to land documents indicated that the lands is occupied by someone which is recognized 
and issued by communal or district authority. 
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marriage. In terms of ownership, 67% of plots were owned by both men and 

women, 10% were owned by men only and 23% were own by women only. In 

families with a married couple, 98% of land plots were operated under the 

collective decision of both husband and wife. If there was a need to sell land, 

even if the land was inherited from either the parents of the wife or husband this 

was upheld. Parents with limited land indicated their intention to pass on their 

land to their daughters rather than their sons. Parents expected that their 

daughters, with the inherited land would have power to negotiate with their 

husband even if she was not able to earn as much as her husband might. On the 

other hand, parents normally live with and depending on their daughter’s family 

to feed and take care them when they are old. 

Natural assets: Community members in Sambor living along the Mekong River 

have lived with the benefit of alluvial soil in the flood plains, which has good 

fertility for crop production, and they have had free access to water from the 

Mekong River for consumption and livestock and crop production. This free 

access to common pool resources has allowed people to fish and raise cattle and 

buffalo with low costs. Forested land is also an important source of food and 

income, however recently these resources have been found to become more 

scarce and they now contribute less to livelihood of people in Sambor. 

Financial assets: In 2015, 67% of interviewed families accessed loans and half 

of these families were de facto female headed families. Sources of credit were 

banks, micro-finance institutions (MFI), private money lenders, friends, relatives 

and saving groups.  
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Figure 3: Loan access by different sample groups in 2015 

 
 

For saving groups, the number of de facto female headed families that had 

accessed loans was higher than that of male headed families. In the context of an 

emergency need for cash due to unexpected needs, women are more likely than 

men to perform the important role of sourcing urgent financial resources to solve 

a problem. Women prefer to approach saving groups since they are easy to 

access, loans can be sourced faster and problems can be resolved quickly. 

Social participation: is defined as the social connection between people for 

both social and economic purposes. In terms of participation in social 

organizations, 73% of the upstream interviewees (38% women) and 60% of the 

downstream interviewees (62% women) were found to have joined one or more 

groups or community organizations. For instance, community fisheries, chicken 

raising groups, vegetable growing groups, saving groups, and community forestry 

groups. They can learn and share techniques, problems and solutions in raising 

chickens or in vegetable production or other issues through group meetings. 
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Economic Activities  

Economic activities were grouped into six categories, namely crop production, 

livestock production, fishing and other non-timber forest products (NTFPs) 

collection, self-employment, waged work, and salary work (including from 

migration). Self-produced and wild-harvested products from common pool 

resources that were kept for home consumption that were converted into 

monetary value are included as family income. For salary work of family 

members who have migrated for work, only remittances are considered as part of 

the family income in this study. 

In addition, this section considers the gendered aspects of domestic reproductive 

work (non-income generating activities) which are not perceived as “work” in 

Khmer society but results in a significant contribution to the well-being of all 

family members and is also often under-assessed in consultation and planning for 

resettlement and compensation. In considering these gender aspects, labor 

contributed from male and female members was assessed. 

Crop production: 87% of upstream families and 63% of the downstream 

families grow crops. Among them, income levels were around $626 per year on 

average, with a maximum of $6600 per year. Crops grown include rice, 

vegetables, fruit trees, cassava, sugarcane and sesame. 

By crop, 86% of upstream families and 58% of downstream grow rice. It was 

found that 29% of interviewed families (40% in upstream and 17% in 

downstream) grow vegetables, mainly in the homestead area and along the river 

bank. The average gross income from vegetable production is $96 per year ($110 

in upstream and $63 in downstream) and the maximum was up to $1250 per year. 

It was found that 12% of interviewed families (19% of the upstream and 5% of 

the downstream) grow annual crops or perennial crops such as cassava, banana, 

sesame, corn, orange, mango, sugar cane or other crops On average, farmers earn 

$300 per year with a maximum earning of $3100 per year from cash crops. The 

average cultivated area is 1.9 ha per family. In terms of crop production overall, it 



 

  
International Conference on the Mekong, Salween and Red Rivers: Sharing Knowledge and 

Perspectives Across Borders | Faculty of  Political Science, Chulalongkorn University | 12th November 2016 
 

 

380 

 

was found that 55% of contributed labor was performed by women. For 

vegetable production, in particular, 70% of contributed labor was performed by 

women. It could be said that women have more actively contributed to crop 

production than men in Sambor. 

Livestock production: Livestock is also part of livelihood profile for majority of 

families (84% of the upstream and 67% of the downstream) in Sambor. 

Livestock production includes cattle, buffalo, pig, chicken and duck. There is no 

significant difference in size of production of each kind of livestock between de 

facto female headed families and male headed families. Interviewees were asked 

to estimate value of their remaining livestock at the end of 2015 and income 

from livestock they earned during 2015. As result, the total value of their 

livestock was found to be $2350 on average per family with a maximum value of 

$15,290. Livestock production upstream of the dam was found to have a higher 

value than that downstream both in terms of assets and the number of families 

involved. 

The most important livestock animals in the area were found to be cattle and 

buffalo. Even though the production cycle for cattle and buffalo is longer than 

for pigs and poultry, the production cost is low and production provides a large 

source of cash income. By gender, the labour contribution to tend cattle and 

buffalo, between male and female members was found to be quite similar. For 

pig raising activities, 68% of the people engaged were female household 

members. For poultry raising activities, this figure was 65% female. 
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Figure 2: Buffalo bathing in the Mekong River near Rogneav Island 

 

Photographer: by Author taken in January 2016 

Fishing and NTFPs collection: It was found that 54% of the upstream 

families and 47% of the downstream families in the study area catch fish on the 

Mekong River and its tributaries for their livelihood. For upstream families, the 

amount of fish caught was 224 kg per fishing family for the year 2015. One third 

of the fish harvest was sold for cash income. For downstream families, the 

amount of fish caught was only 173 kg per fishing family and 60% of the harvest 

was sold. The average value of the fish harvest was found to be approximately 

$389 per family with a maximum of $5475 for one of the fishing families. Among 

the families who conduct fishing activities, it was found to be a very important 

component of their current livelihood. 

Fishing on a big water body such as the Mekong River is known as a male role in 

the community. However, it was found that 40% of fishers are women. In the 

Mekong River, husbands do not go alone and they need their wives to help with 

fishing especially open water areas with big waves. When the fish is brought back 

home, both men and women are involved in processing, managing sales and 

generate income. For some other families, only women manage the fish caught 

and income from fishing. Overall, 80% of the work related to management of 

harvests or income from fishing was attributed to a women. 
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Besides fishing, people also access NTFPs. These include rattan, bamboo, 

construction wood, mushrooms, vines, liana, wild vegetables, wild fruits, wild 

birds, snakes, red ants, and other wild-harvested items. However, the free access 

to these public resources has dramatically decreased in recent years due to the 

granting of economic land concessions (ELCs) to private companies (Reysoo & 

Suon, 2017). However, the number of families collecting NTFPs remains at 50%. 

Primarily, one or more of these resources are collected for food and also for sale 

but the volume of harvest was quite small in 2015. The majority of families 

collecting NTFPs have both male and female family members involved in 

collecting. For the rest families, half of them have only male members and the 

other half have only female members involved with collecting the resources. 

Self-employment: refers any kind of businesses; petty trade or services that 

are owned and managed by anyone inside the family. It was found that 34% of 

interviewed families have one or two businesses used to self-employ the family. 

Each business employs one or two members in their families. By gender, females 

constitute 64% of employees in this category upstream of the dam and 57% of 

employees in this category downstream of the dam. 

Each family earns on average $1211 per year from self-employment. Upstream of 

the dam, the average income from self-employment is 10% lower than 

households downstream of the dam. The maximum income from self-

employment is $6000 per year. Most businesses that self-employ householders 

are closely associated with agriculture and fishing such as working as an 

intermediary trader, collector or vendor of agricultural products, hand-tractor 

ploughing services provider, grocer, boat fixer and other such roles. 
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Figure 1: Fish vendor in Damrae village, Boeng Cha communne 

 

Photographer: by Ms. Tep Sreyneang (enumerator) taken in January 2016 

 

Selling labor in wage work: It was found that 73% of interviewed families have 

one or more members selling their labor irregularly for daily-paid work. By 

gender, 45% are female laborers. The majority of waged work is available in 

agriculture sector and includes roles such as rice transplanting, rice harvesting, 

planting cassava, weeding cassava, harvesting cassava, and land clearing provided 

by individual farms. Some waged work is also provided by private companies. 

Other waged work outside of the agriculture sector includes construction, boat 

building and repairing and other similar roles. On average, each family that 

engages of waged work earns about $650 per year on average. 

Salary work: It was found that20% of upstream families and 25% of 

downstream families have 1.4 persons on average involved in salary work located 

in the provincial town, Phnom Penh, other provinces, or abroad (for example, 

Thailand and South Korea). Female and male workers are employed in salary 
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work equally. By gender, those who have salary work in public institutions and 

private sector, 40% are female. For those out-migrate, 66% are female. The 

majority of out-migrants are teenage girls working in garment factories in Phnom 

Penh. 

On average, each family earns $1475 from salary work. About 10% of 

interviewed families have at least one family member who has out-migrated (6% 

of the upstream and 15% of the downstream families). They earn on average 

$880 of remittances per year per family. 

Domestic work: Domestic work is referred to as non-income generating tasks. 

In some families, both men and women do housework together while in other 

families, only men and some others only women complete each domestic tasks. 

Regardless of whether families are de facto headed by women or men, the gender 

division of domestic work is quite similar. Some tasks such as meal preparation, 

caring children, elderly and disabled family members, buying food, washing 

clothes and house cleaning are clearly female dominated. Fetching water is the 

only predominantly male dominated role. 

Figure 4: Responsible person for domestic work inside de facto female headed 

families and male headed families 
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Family net incomes by the four sub-groups of families 

Diversity of income generation: In 2015, the annual net income of each 

interviewed family is $1980 on average ($2160 in upstream families and $1800 in 

downstream families). The maximum total family income is $10,475 in one year. 

It was found that 82% of upstream families and 72% of downstream families 

have two to four income categories. The diversity of income sources under de 

facto female headed families are similar to male headed families for both the 

upstream and downstream contexts. 

Using an ANOVA to compare the mean income among groups of families with 

only one, a combination of two, a combination of three, a combination four, a 

combination of five and a combination of six income categories, it was found 

that those families having only one income category earn the lowest income 

($1,066 per year) and this is significant difference from those have a combination 

of two and more income categories. A combination of two, three, and five 

income categories are not significantly different from each other. A combination 

of four, five and six income sources are similar too. In general, it can be said that 

when families engage in more income generating activities they can also generate 

greater income. 

Share of each income category to total family income: For upstream families, 

the income from crops represents the biggest share (25%) of income and female 

members contribute almost half of that income. Waged work (23%) is the second 

source and female members contribute about one third of that income. Self-

employment (18%) are the third but females are shown to contribute up to two 

thirds of that income. For downstream families, waged work (25%), self-

employment (23%) and salary work (19%) are the three main sources of income 

and women contribute 36%, 44% and 38% of total income of each category 

respectively. 
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Comparing average incomes by each of the income categories among families 

headed by men and families de facto headed by women, no significant difference 

was found for both upstream and downstream families. By gender, it was found 

that 41% of total family income is comes from joint efforts of men and women, 

25% directly from female members and 35% from male members. 

Figure 5 shows that among de facto female headed families, upstream families 

earn 71% more than national income poverty line and 47% earn higher than 

international income poverty line. However, for families in other three groups, 

the majority of families live below both the national and international income 

poverty lines. 

Figure 5: Percentage of families by level of daily income per capita in 2015 

 
 

Note: In rural areas, national income poverty line is $US 0.93 and international 

income poverty line is $US 1.25 per capita (ADB, 2014) 
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Vulnerability, trends, experience of shocks and coping strategies: 

There are increasing pressures on the natural assets and livelihoods of people in 

Sambor. Public resources such as NTFPs are becoming more scarce and difficult 

to collect due to the loss of access from the granting of ELCs to private 

companies for investing in industrial crops. Fish and other aquatic resources are 

also reported to be decreasing due to the low water levels in the Mekong River. 

The natural lakes and streams on both sides of the Mekong River, which serve as 

spaces for fish reproduction have low water discharge, which is not conducive to 

fish reproduction. Climate shocks including increasing temperature and long 

droughts in the rainy season are reported to affect crop and livestock production. 

Livelihood shocks are referred to as any event of critical loss beyond the control 

capacity of the family. Interviewees were asked to reflect back on the past 5 years 

and identify the kinds of shocks they have experienced and how they coped with 

each situation. It was found that 95% of the interviewed families had experienced 

on average two kinds of livelihood shocks in that time. Some families listed up to 

six livelihood shocks. Seven main kinds of shocks occurred in both upstream and 

downstream families as presented in the graph below. Shocks happened similarly 

to both de facto female headed families and male headed families. By gender, 

54% of people bearing hardship as a consequence of livelihood shocks were 

women and girls. 

In terms of the consequences of shocks, 93% of families have had their incomes 

reduced and 34% of them have had reduced food (nutrition) consumption. To 

cope with such shocks, 41% of families were found to do nothing, 16% sold 

properties, 11% borrowed money from friends or relatives, 9% took loans from 

financial institutions, 9% sold labor for waged work, 7% received assistance from 

friend and relatives, 3% sold land and 3% withdrew their children from school. 
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Figure 6: Families’ experience of  shocks among total sample in respective sub-

groups 

 

 

Discussion  

For the current livelihood activities in Sambor, women and men are involved in 

all economic activities. The average annual income generated by women are 

similar to men in overall. In the de facto female headed families (46% of 

families), average annual income from women are significantly higher than men 

and vice versa for male headed families. However, some economic activities are 

dominated by men such as fishing, selling labor for waged work and salary work 

in public institutions, while some economic activities are dominated by women 

such as vegetable production, self-employment (service and petty trade) and pig 

and poultry raising due to the fact that these economic activities allow women to 

manage their domestic roles. Other economic activities involve almost equal 

contributions between men and women such as salary work in the private sector, 

cattle and buffalo raising, rice production and cash crop production. Therefore, it 

has been shown that both male and female have opportunities to perform their 

livelihood strategies. 

Both de facto female headed families and male headed families, own a similar 

value of assets including house, land and other productive assets. The livelihood 
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outcomes of both men and women in general are not different. The change in 

fishing mainly affects the income of men but this has a more significant effect on 

women in terms of food security. Women are faced with climate shocks resulting 

in livestock disease or death. The low productivity of agriculture due to climate 

shocks also slows down the self-employment activities, which mainly involves 

women. 

The livelihood system of the riverine population in Sambor is strongly depending 

on fishing and agriculture, which is highly associated with the Mekong River, the 

fertile alluvial soil of agricultural land, as well as other common pool resources. 

Women are one of the major contributors to household income in their families 

but are not officially recognized as the family head in a married family. 

The “resettlement and compensation policy” implemented for LS2 dam is a one-

size-fits-all compensation package applied to displaced households in upstream 

communities (Kem, 2015). It was developed without consultation and consent 

from affected communities. The key shortcomings in this policy are that there is 

no consideration on number of families living together in one household 

(counting households but not families) as number of units for compensation 

packages, no common resource compensation to upstream communities, no 

compensation for the opportunity costs during the transition period, and no 

support policy or compensation to affected communities in areas downstream of 

the dam. 

The current land size and house size of each upstream family, regardless of 

whether headed by a male or female member, are very different from one to 

another. If Sambor dam is constructed, it is not appropriate to apply a one-size-

fits-all policy, which creates unfair and unjust compensation for those have 

bigger land sizes and higher value than what is offered in the compensation 

packages. 

In Sambor, families own many land plots located in different ecosystems, 

allowing people to produce diversified food and non-food crops, contributing to 
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better coping strategies and risk minimization. They have appropriate residential 

land size and water access especially for the 84% of families that raise livestock 

and the 40% of families that grow vegetables upstream. Compensated residential 

land of 1000m² as was provided for LS2 is not appropriate for households in 

Sambor as it is too small to allow for fruit trees, vegetables and livestock 

production, which is mainly managed by women and this constrains the 

generation of income by women. Remarkably, income from women was found to 

be very important in securing food for family needs. 

During the transition period, displaced families are unable to either produce food 

or earn cash to support their families because agricultural production on new 

land takes time and high investment costs to establish. This is similar to a 

livelihood shock. Previous livelihood shocks experienced by the Sambor 

population show that 41% of families have no coping strategy except for 

reducing food consumption in their families, 19% sold properties, 20% take 

loans and 9% sell labor for waged work. Therefore, it is crucial to provide proper 

compensation for the opportunity costs during the transition period to avoid 

affected families repeating coping strategies, which results in weakened livelihood 

outcomes. In such hardship conditions, teenage girls are more likely be taken 

from school and out-migrate to earn income for the family. When both the 

husband and wife leave home for jobs, children are kept at home without proper 

care. 

Waged work is not regularly available and not preferably provided to elderly 

people (weak physical strength) and also to women for some specific work that 

needs strong physical strength (Reysoo & Suon, 2017). This leaves displaced 

elderly people and women with no cash income. Construction work is often 

available for the short-term during the building of a dam, but this is dominated 

by men (Chandy et al., 2012). 

Waged work opportunities in farming in Sambor are mainly dependent on good 

potential for agricultural production. In terms of the implementation of the LS2 

dam, the compensated farming land provided was of poor soil quality, far from 
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the river (water supply) and not appropriate for agriculture. Low agricultural 

potential will also result in a low productivity of crops, low income and create 

less opportunities for self-employment and this will affect women who are mainly 

involve in petty trade of agricultural product sandfish. Low agricultural potential 

also creates less waged work job opportunities. 

Displaced people changed their strategies from more self-produced and wild-

harvested food dependency to more cash dependency for food access due to the 

loss of access to productive assets and common pool resources also in areas 

affected by ELC, example Kampong Thom (Reysoo & Suon, 2017). A lack of 

urgent and long-term development support would impoverish affected people 

especially women, children and elderly people. Reysoo and Suon (2017) have 

found that in a situation of extreme poverty of food and cash income, people will 

reduce their daily diet but in terms of quantity and quality, and women will 

devote part of her food to the family head (men) who she considers as main 

labourer for the family. 

Without compensation for loss of access to common pool resources, 51% of 

families who earn income and save capital from buffalo and cattle raising would 

be strongly affected. Riverine people are able to freely access water currently. 

Access to common grazing land, water bodies and community fisheries, and 

irrigation systems should be assured and legalized in the new resettlement 

location to compensate for what riverine people have lost in terms of access. Best 

practice would ensure that common pool resources are compensated by common 

pool resources with similar or better quantity and quality. This should be 

negotiated with input and consent from affected peoples. Options should also be 

provided for people to choose and priorities their compensation needs. 

The right to and control over land that was previously influenced by maternal or 

paternal lines or both depending on how the land was acquired, will change as 

the compensated lands will be granted to a household, which both the husband 
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and wife have co-ownership of2. This will affect previous prerogative rights to 

land. Decisions about land transfer will be influenced by the de facto person who 

contributes the most to the total family income3. The power of women may be 

weakened through this process. In addition, a household unit and family needs 

also to be considered. A household that consists of more than one family often 

holds more land or productive assets. The compensation for LS2 has taken into 

account only the household unit, which undermines the social structure of the 

household composition. This could lead to the intra-household conflict, which 

relates to the ownership of the compensated package when a household consists 

of more than one family. 

Downstream of Sambor, half of total families that have a fishing livelihood 

component will face greater challenges linked to decreasing fish stocks due to the 

change of natural water flow and fish pass blockages in the Mekong River. Most 

families consume fish as major source of protein. The change of water flow and 

the river water level will affect agricultural and livestock production as well as 

self-employment opportunities that are derived from agricultural activities. From 

the experience of LS2, downstream people were not included in the 

compensation package as they are not subject to direct displacement (Seng et al., 

2013).Downstream affected communities need to be legally included as project-

affected people, and the impact on them evaluated in the EIA for Sambor Dam 

in order for them to be entitled to get support for their livelihood restoration and 

development. Resettlement policies should consider the minimum standards for 

compensation packages that would enable displaced families to make a proper 

living for those who have few assets, such as widowed women headed families. 

More than this, there should be a compensation policy based on actual market 

price and size of previous assets for those will lose more assets than the 

minimum standard compensation package. 

                                                            
2Based on the interview with River Coalition Cambodia of the NGO Forum on Cambodia 

who follow up the case of LS2 compensation policy and implementation. The report of 

compensation of the resettlement of LS2 is not available yet during the period of this study 

but the compensation has taken already. 

3Based on qualitative interviews author’s research team with 220 households in Kampong Thom, 
Rattanakiri and Kratie. 



 

  
International Conference on the Mekong, Salween and Red Rivers: Sharing Knowledge and 

Perspectives Across Borders | Faculty of  Political Science, Chulalongkorn University | 12th November 2016 
 

 

393 

 

Besides farming on compensated lands, the creation of livelihood options and 

economic opportunities are very important to the displaced families since 

agriculture alone cannot feed entire families. Some productive assets are not 

appropriate to use in new settlements such as motorized boats, row boats, and 

pumping machines. Such assets should be substituted with other kinds of 

productive assets. Options for substitute assets should also be provided for 

people to choose to best fit for their own new livelihood strategies in the new 

settlement location. 

Hydropower development is built upon the potential of natural resources where 

local community people used to live and depend on for generations. 

Expropriation of their right to these resources, therefore should consider benefit 

sharing with them. In Laos PDR, there are several examples of benefit sharing 

with affected communities related to hydropower development and learning 

from this experience could attract public support for the development of this 

sector (Gibson et al., 2010). A good example is Nam Mang 3 hydropower dam in 

Laos PDR. Displaced people who resettled in the area close to reservoir could 

have to access to fish and other aquatic resources and improved food security 

(Sayatham and Suhardiman, 2015). 

The RGC have signed international treaties (ICESCR, ICCPR, CEDAW and 

UN-DRIP) and recognize them as stipulated by article 31 of the national 

constitution. As a signatory state, the RGC has an obligation to respect, protect 

and fulfill the economic, social, cultural, civil and political rights of all the 

affected people related to hydropower development. The state also has an 

obligation to guarantee equal enjoyment and exercise the realization of these 

rights by right claimants regardless of gender. Failure to bring fair, just and equal 

gender rights to hydropower development will mean that the RGC has not taken 

sufficient measures to protect and fulfill the rights of the project-affected 

communities. 
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Conclusion  

Related to hydropower development, the implementation of the existing legal 

framework in Cambodia is inadequate to protect the rights of project-affected 

communities and gender equality. From the example of the LS2 dam, the 

implementation was found to be unfair and non-compliant with free, prior, and 

informed consent due to lack of collective expression of support for the 

proposed project by potentially affected communities before the commencement 

of the dam construction and many other reasons. Downstream communities of 

the LS2 dam were neither included in the EIA nor in the compensation package. 

If the Sambor hydropower project is going to be developed, an assessment of the 

impact of the downstream communities should be included in the EIA scope of 

study and compensation for downstream affected communities should also be 

proposed. 

The compensation and resettlement policy should be reviewed to consider the 

gender dimension of the project as it develops. A full gender impact assessment 

should be conducted using participatory methodologies, and a gender action plan 

developed. Full participation and consent by the affected communities should be 

guaranteed. Compensation should be made at least one year ahead of 

construction commencing so that affected communities can prepare themselves 

for relocation. Livelihood restoration and the development of livelihood options 

for both men and women is crucial. The affected communities should receive a 

start-up support in the early stage of the resettlement as soon as possible so they 

can better cope with new livelihood systems. The livelihood assessment of this 

study found that losing one or two livelihood activities would cause affected 

people to fall under poverty line. 

Government and hydropower investors should ensure open discussion about the 

compensation policy. The compensation package is at the cost of investor. The 

investor will use it for proposing price of the electricity generated from the 

proposed hydropower project. Subsequently, the users, who are mostly urban 

people and industrial sectors will pay the cost. This would fair even though the 
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electricity users pay a higher electricity bill due to the reasonable provision of 

compensation to affected communities. 

Finally, prior to investment in hydropower development, the government should 

facilitate access to the right financial support for the social and technical studies 

required to shape a sound decision-making in regards to hydropower 

development. This would most likely result in a minimum negative social and 

environmental impact of the hydropower dam project. Furthermore, it would 

also ensure a more sustainable economic return from this hydropower 

development. 
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Abstract 

The Lower Mekong Basin (LMB) is diverse, with more than 70 ethnic groups 

who speak different languages and dialects and live in remote and marginal 

environments. Majority of the population are farmers who rely on fishing for 

food consumption and income. This research examines the dependence of these 

ethnic groups on fisheries and their participation in fisheries management. The 

variables that were investigated include: the dependence on fisheries by ethnic 

groupsin the LMB, the factors that influence income generation from fisheries, 

local participation in fisheries management, gender roles in fisheries management, 

and perceptions of the laws, regulations and management of fishery resources. 

An experimental design was developed to survey households in Laos and 

Cambodia to investigate these variables. The Cham minority in Cambodia and 

Phouthai people in Laos were selected as the experimental group, while the 

Khmer and LaoLoum majority in each respective countrywere selected as the 

control group. 

This research has found that: (1) fisheries remain a key source of income and 

daily food for ethnic groups in the LMB. Overall, Cham people catch more fish 

during high yield periods, however, LaoLoum and Phouthai people fish for the 

whole year; (2) the number of householders from each household engaged in 

fishing activities, the number of days spent fishing per annum, the volume of fish 
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caught, and the price of fish in dry season are the main factors that influence the 

income of fisher folk. Not many fisher folk catch fish in the wet season due to 

fishing restrictions. (3) In Laos, fisher folk actively participate in fisheries 

management. The availability of projects supported by NGOs or local 

government helps to increase community engagement, however, community 

fisheries (CFs) lack the requiredfinancial and human resources to sustain these 

activities. (4) Male and female fisher folk have an equal degree of participation in 

local fisheries management, with the exception voluntary work and membership 

of CFs, where male participation is stronger. (5) Fisher folk in Laos participate in 

fisheries management to a high degree, however, in Cambodia there is a low 

degree of participation, with poor awareness of local laws and regulations and 

dissatisfaction with fisheries management. It is concluded that participation in 

fisheries management may be enhanced through capacity building of CFs in 

managing technical tasks and mobilizing resources. 

Keywords: ethnic groups, fisheries management, local participation, gender roles, 

Lower Mekong Basin 

 

Introduction 

Majority of people in the Lower Mekong Basin (LMB) either directly or indirectly 

depend on fishing fordaily food consumption and supplemental income (MRC, 

2010). Accessible rivers, lakes, ponds, dikes, flooded forests, ditches and paddy 

fields are exploited for fishing, and fish is a major source of daily protein intake 

(MRC, 2010). For example, up to 80% of animal protein consumed in the LMB 

is supplied by aquatic animals (MRC, 2003). According to the latest estimate, the 

fishery yield of the LMBis between 1.3 and 2.7 million tons per year (Hortle and 

Bamrungrach 2015) with a first sale value of between US$3.9 and 7 billion per 

year (MRC, 2010). Unlike other large rivers of the world, which have simple 

dendritic tributary networks, the LMB is complex with sub-basins that havequite 

diverse patterns of drainage. Based on the commercialization of agriculture and 
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the consolidation of private land ownership, peasant societies in rural areas have 

become increasingly vulnerable to climate impacts on water resources (ICEM and 

DAI, 2013). Mirroring the largevariations in terrain and topography, the people 

of the LMB are also extremely diverse with more than 70 ethnic groups (MRC, 

2010) speaking many different languages and dialects and having a rich variety of 

histories, cultures, and customs. In the LMB, minority groups live in remote, 

marginal environments with limited access to health and education services 

(MRC, 2003).The majority of population practices subsistence agricultural 

activities (MRC, 2010). 

The literature reviewed regarding ethnic minorities in the LMB refers to many 

concerns such as: living standards, poverty and inequality (Cuonget al., 2015; van 

de Walle and Gunewardena, 2001; Giacchino-Baker, 2007; Imai at el., 2011); 

educational development and gender gaps (Baulchet al., 2007; Hean, 2004); health 

issues (Lyttleton and Sayanouso, 2011); the impact of social development (Clarke, 

2010); land use changes (Trincsiaet al., 2014) and biodiversity conservation and 

management (Triet, 2010). However, no studies have specifically focused on local 

participation in natural resource management, or in particular, fisheries 

management.  

In the 1980s, participation was a major theme both withinthe literature and 

development practice. Enhanced participation was seen as a way to foster 

emancipation and to empower the poor and theoppressed (Leal, 2007). 

Moreover, participation had been shown to increase community involvement in 

planning, decision-making and evaluation (Sharma and Deepak, 2001). According 

to the Mekong River Commission (MRC, 2005), participation in the LMB “is an 

ongoing process, with each step in the process increasing capacity, building trust 

and adding value”. Michener (1998) classified participation ranging from planner-

centered to people-centered approaches. The World Bank refers to participation 

as “a process through which stakeholders influence and share control over 

development initiatives and the decisions and resources which affect them” 

(World Bank, 1994). According to Helanderet al. (1989), local people have rights 

to engage in the planning and decision-making related to development programs 
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in their own communities. It has been shown that participatory processes are 

effective in influencing people-centered program outcomes and improving the 

personal capacity of the participants (Oakley, 1989). 

Importantly, participation is based on a political motivation where the involved 

stakeholders “are positioned towards each other through power relationships that 

are (to an extent) egalitarian” (Carpentier, 2012). Danielsenet al. (2009) argues 

that local participation alone cannot guarantee empowerment as it relies only on 

the local context and strategies employed when the activities are implemented. 

However, experiences in Latin America and Africa, where development 

practitioners have taken advantage of local facilitation to enhance the 

empowerment of communities and increase local autonomy, suggest that this 

may be more important as it engages local decision-making even if it does not 

agree with international natural resource management objectives (Constantino, 

2012).  

Moreover, local knowledge has been shown to play a very significant role in 

achieving improved livelihoods for fisher folk (Pramanik, 1993), while 

participation through the inclusion of this local knowledge can play a crucial role 

in the sustainable management of fishery resources (Santha, 2008). Martin (2001) 

suggests that the potential for community participation in the management of 

fishery resources is based on the establishment of local community-based 

organizations by fisher folk themselves. In addition, the success of these 

community fisheries (CFs) requires the participation of local communities in 

establishing rules, planning and making decisions (Pomeroy, 1995). While 

community-based activities were shown to be unable to replace the formal 

extensive management of natural resources, participatory approaches were shown 

to be more effective in achieving community development outcomes for more 

specific circumstances (Selman, 2003).  

A recent increase in the available literature on gendered roles in global fisheries 

refers to the under-estimated and under-valued role of women in the policy and 

management of fisheries, and how the growing significance of gender equality in 
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fisheries is linked to sustainable development and poverty reduction outcomes 

(Harper et al., 2013). A study by Resurrection (2006) suggests that women have 

been encouraged to participate in CFs management by the government and 

various other institutions, however, the actual social conditions and practices of 

fisher folk demonstrate that women are not actively involved in 

fisheriesmanagementas the complicated nature of the programs does not 

recognize gender and social inequalities. For example, a study of a fishing village 

of Ban Laem District, Thailand has shown that most women are involved in the 

three main roles typical of women in the developing world: motherhood, labor in 

production and community management. Furthermore, through these roles they 

participate in fisheries management and have demonstrated a high capacity for 

improving the governance of CFs (Thiammueanget al., 2013). 

This research adds value to the existing literature by examining the dependence 

on fisheries by ethnic minorities and their degree of participation in fisheries 

management by focusing on: (1) sources of income from fishery resources and 

dependence on this income; (2) factors that influence income from fishing 

activities; (3) local participation in fisheries management; (4) gender roles in 

fisheries management; and (5) perceptions of the laws, regulations and 

management of fishery resources. 

1. Study Areas and Methods 

The research conducted uses an experimental design to statistically investigate the 

degree of dependence on fisheries by ethnic minorities in the LMB for their 

livelihood and their participation in fisheries management.The Cham minority in 

Cambodia and the Phouthai people in Laos were selected as the experimental 

group, while Khmer and Lao Loum people were selected as control groups. In 

Cambodia, Khmer people are the majority ethnic group accounting for around 

90% of the national population. The Cham people are ethnic minority who have 

a religious affiliation with Islam. There are around 500,000 Cham people 

recorded as living in various parts of Cambodia, primarily in 9 different provinces 

(So, 2005). So (2010) suggests that most Cham people practice small-scale fishing 
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on rivers, especially the Mekong River and the TonleSap. Cham people, especially 

women, are considered to have the lowest degree of economic and political 

participation in Cambodia (So, 2005). In Laos, there are 49 ethnic groups who 

live mostly in remote localities (Lahiri and Chanthaphone, 2010). The Phouthai 

people are one of the eight ethnic subgroups and approximately 154,000 

Phouthai citizens are reported to live in Laos (IFAD, 2012). Majority of Phouthai 

people are Buddhists but several hundred are now Christians. The Phoutai 

people have been hard to identify because they have merged with other 

communities. In general, Phouthai people reside in large settlements and women 

are skilled at weaving (Ovesen, 2012). 

Table 2.1.Number of interviewed households Kampong Tralach district (in 

Cambodia) 

 

 

 

 

 

 

 

 

 

 

 

This research was primarily quantitative, however, it was substantiated by 

qualitative information. A household survey was used to collect the quantitative 

data. Key informant interviews and focus group discussions were carried out to 

gather in-depth qualitative information. Kompong Chhnang province in 

Cambodia and Khammouane province in Laos were selected as the research 

locations due to number of Cham and Phouthai people in each province and 

No. Study 

Areas 

Population Sample 

Size 

% of 

popul

ation 

1 Cham 4,541 

households 

202 

households 

4.4% 

 

2 Khmer 14,343 

households 

202 

househo

lds 

1.4% 

3 Phoutha

i 

1,391househol

ds 

100   

househo

lds 

7.2% 

4 Lao 

Loum 

5,894househol

ds 

100 

househo

lds 

1.7% 

Total 604 households 
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their active involvement in fishing as a livelihood activity. A total sample size of 

604 households was selected for the survey comprising 404 fisher folk in 

Cambodia, based on Yamane’s simplified formula for proportions, to determine 

the sample size, assuming a 95% confidence level (Yamane’s (1967). Only 200 

households were recruited in Laos (half of what would be suggested by Yamane’s 

formula) due to budget constraints. In addition, group discussions were 

conducted in each country with several key informants including: the District 

Office of Agriculture and Forestry in Xebang Fai District, the Head of Had 

Khamheing Village, and the Vice-Head of Community Fisheries (in Laos); and 

the District Governor in Kampong Tralach District, the Head of the CF 

committee in AmpelTek commune, and a WorldFish representative (in 

Cambodia).  

For the data analysis, an analysis of variance and a t-test was carried out to test 

the significance of various fishing activities to the income of fisher folk for the 

two countries and four ethnic groups. Simultaneous multiple regression was also 

conducted to predict whether a range of ten attributes significantly contributed to 

daily household income from fishing activities. Chi-square tests were used to 

explore the association between local participation in fisheries management and 

the perspectives of fisher folk from each country or gender. Finally, a weighted 

average index (WAI) was applied to rate the degree of satisfaction in the laws, 

regulations, and management of fishery resources. 

2. Results and Discussions 

2.1. Sources of incomes from fisheries and their dependence for 

livelihoods 

During the group discussions, small-scale and subsistence fisher folk in both 

Laos and Cambodia claimed that they could catch fish for whole year despite 

being required to follow national laws and regulations. For example, under the 

Laos Fisheries Law (Article 38), fisher folk are not permitted to: use weapons, 

poisons, chemicals or electronic shock; to produce illegal fishing gear; or to catch 
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fish from protected areas and breeding areas (Fisheries Article 38, MoAF, 2009). 

In Cambodia, people can fish for the whole year without a license. Small-scale 

fisher folk are permitted to use gear such as cast nets, dip-nets, small gill-nets and 

traps. According to the Cambodian Fisheries Law (Article 109), the fishing 

season is officially open from the 1st of October until the 31st ofMay. During the 

closed season, small-scale fisher folk are still allowed to catch fish but mesh sizes 

smaller than 1.5 cm are prohibited. Some other regulationslimits the types of 

fishing gear that can be used and species that can be caught (MAFF, 2006).  

Comparatively, fisher folk in Laos (186 days per year) spend more days fishing 

than fisher folk from Cambodia (146 days per year). While Lao Loum and 

Phouthai people spend an equal amount of time (93 days) fishing in each season, 

fisher folk in Cambodia spend a lot of time fishing between November and 

January and much less at other times.Cham people are more active in fishing than 

the Khmer people (Table3.1). Fisher folk in Cambodia are known as some of the 

most productive in the world, with an average daily household fish catch (8.0kg) 

that is significantly higher than their counterparts in Laos (1.2kg) in the dry 

season. Among the four ethnic groups, Cham people produce the highest daily 

catch rates, with each household catching up to 9.4kg of fish per day. This is 

significantly higher than Khmer (6.6kg), Phouthai (1.3kg) and Lao Loum (1.1kg) 

people.  

Table 3.1.Fishing activities and income in the Laos and Cambodia, 2015 

Fishing 

seasons 

Laos Cambodia P-value 

 Lao 

Loum 

Phoutha

i 

Total Khm

er 

Cham Total  

 (n=100) (n=100) (n=200) (n=

202) 

(n=20

2) 

(n=40

4) 

(n=60

4) 

Dry season (November to April) 

Number of 

fishing day 

95.5 90.7 93.1 86.9 103.9 95.4**

* 

.405 



 
 
 
 
 
 

International Conference on the Mekong, Salween and Red Rivers: Sharing Knowledge and 
Perspectives Across Borders | Faculty of  Political Science, Chulalongkorn University | 12th November 2016 

 

408 

 

Fish 

collected per 

day (kg) 

1.1 1.3 1.2 6.6 9.4 8.0*** .000**

* 

Price of fish 

per kg (usd) 

3.9 4.1 4.0** 0.9 0.9 0.9 .000**

* 

Household 

income per 

day 

4.4 5.2 4.8 3.9 5.3 4.6** .931 

Wet season 

(May to 

October) 

       

Number of 

fishing day 

5.5 89.8 93.7 37.1 64.7 50.9*** .000**

* 

Fish caught 

per day (kg) 

3.5 3.9 3.7 1.3 2.6 2.0*** .000**

* 

Price of fish 

per kg (usd) 

3.1 3.0 3.1 0.8 1.2 1.0* .000**

* 

Household 

income per 

day 

10.9 11.8 11.4*** 0.01 0.01 0.01 .000**

* 

 

In Cambodia, Cham people identify as fisher folk and fishing has been strongly 

linked to their lifestyle and income activities (Head of CF committee in 

AmpelTek commune, personal communication, March 2016). Lao Loum and 

Phouthai people share a similar daily catch rate per capita spread over the entire 

year. The fish catch in Laos (3.7kg) is significantly higher than their Cambodian 

counterparts in wet season, but also significantly lower in the dry season (2.0 kg). 

Larger fish catches are dependent upon the type of gear used, fishing areas and 

productive periods (WorldFish representative, personal communication, April 

2016). According to the group discussions, some fisherfolk in Cambodia paid 

bribes to government officers in order to using illegal gear and to enter banned 

fishing grounds. 
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2.2. Factors influencing incomes from fishing activities 

During group discussions with fisher folk in Cambodia and Laos, income from 

fishing was found to be influenced by: the distance to the wetlands, the number 

of household members involved in fishing, time spent engaging in agricultural 

activities and the season. However, the quantitative results suggest that a different 

combination of variables were significant in estimating income from fishing 

activities, with four out of the ten factors assessed significantly contributing to all 

income estimates (Table 3.2). Factors such as the price of fish per kg in the dry 

season, the number of days spent fishing in the dry season, the daily fish catch in 

the dry season and householder involvement in income generating activities were 

shown to significantly contribute to daily income from fishing activities. Some 

factors such as the price of fish per kg in the dry season, the number of days 

spent fishing in the dry season, the daily fish catch in the dry season and 

householder involvement in income generating activities were shown to 

significantly contribute to daily income from fishing activities; while other factors 

such as: the distance to the nearest wetland, the distance to the fishing ground, 

land size available for agriculture, the number of days spent fishing in wet season, 

the daily fish catch in the wet season and the price of fish per kg in the wet 

season had no significant influence on the prediction of income from fishing 

activities.  

The survey was conducted during the wet season so the distance to the nearest 

wetland and the distance to the fishing grounds was shown not to impact the 

yield of fish for the respondents as boats were used to access the fisheries. The 

amount of land respondents had access to for agricultural activities also did not 

affect fishing income as regardless of this variable, all villagers interviewed 

conducted fishing activities either part-time or full-time. Cultivating rice and 

fishing are a very important component of the livelihoods of people living along 

the Mekong River and the Tonle Sap (WorldFish representative, personal 

communication, April 2016).  
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Table 3.2.Key attributes contributing to household daily income from fishing 

activities 

Attributes B Standard 

error 

β X2 P-value 

Distance to 

nearest 

wetland 

.000 .000 .009 .344 0.731 

Distance to 

fishing 

ground 

4.72 .000 .013 .530 0.596 

Land size 

for 

agriculture 

-

5.620 

.000 -.024 -1.053 0.293 

Households’ 

involvement 

in incomes 

.345 .087 .086 3.968 0.000*** 

Day of 

fishing in 

dry season 

.028 .003 .235 9.973 0.000*** 

Daily fish 

collected in 

dry season 

.103 .011 .221 9.307 0.000*** 

Price of fish 

per kg in 

dry season 

1.981 .070 .844 28.472 0.000*** 

Day of 

fishing in 

wet season 

-.002 .002 -.037 -1.159 0.247 
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Daily fish 

collected  in 

wet season 

.043 .028 .040 1.542 0.124 

Price of fish 

per kg in 

wet season 

.021 .063 .010 .333 0.739 

 

 

Note: R2 =.735; F (10, 593) = 168.461, *p, .05; **p , .03; ***p = 0.000; 

significant betas are shown in bold. All 10 attributes were derived from a total 

sample size of 604 households. 

The income of fisherfolk was found to be largely influenced by time spent for 

fishing during the dry season but not in the wet season. During the dry season, 

fisherfolk spent more days fishing, caught more fish, and sold them at higher 

prices. As a result, the daily income of fisherfolk in the dry season was higher. 

The number of householders involved in fishing activities was also an important 

component of income. The more members of household involved, the higher the 

income obtained. In both counties, similar practices were observed while fishing. 

Fisher folk did not fish alone and generally went as a group of two or three 

family members. A larger group could assist with activities related to fishing such 

as rowing, collecting fish from the gear, and removing water from the boat 

(Fisher folk, Had Khamheing Village, personal communication, June, 2016).  

During the group discussions, other factors were also identified that helped to 

increase income from fishing such as the bribing of officials and the use of high-

tech fishing gear that provides electric shocks to fish. In both Laos and 

Cambodia, some fisher folk were found to use these illegal fishing practices. 

Several small-scale fisher folk admitted that they would not even catch enough 

fish for daily consumption if they adhered to the limits of the laws and 

regulations (Fisher folk, Kampong Tralach Commune, personal communication, 

January and March, 2016). To this end, it was rare to find examples of fishing 
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gear being used in the TonleSap Lake and Mekong River that met local laws and 

regulations. 

2.3. Local participation and gender issues in fishery management 

Chi-square tests was employed to determine if there were was a relationship 

between participating in fisheries management such as: engaging in voluntary 

work, raising concerns about fisheries issues, and active membership of CFs in 

relation to the country studied and the gender of  fisher folk. This analysis 

showed there was an association between the participation in fisheries 

management and the country studied; but not an association with gender (Table 

3.3). In Laos, 90% of fisher folk reported participation in events organized by 

local authorities to raise awareness about fisheries management and conservation 

but only 36.4% of fisher folk in Cambodia had. It was found that several 

awareness activities had been organized in Laos by the Department of 

Agriculture and Forestry, Nam Tuen2 Power Company, the Sustainable Forestry 

for Rural Development project and World Vision. These had been implemented 

to mitigate the impacts of hydropower development on fisheries. In Cambodia, 

there were only few local NGOs based in the study communities, including the 

Fisheries Action Coalition Team (FACT) and the Coalition of Cambodian 

Fishers who had implemented events like these, as well as a few Phnom Penh 

based organizations who had visited the communities on only a few occasions. 

These events were usually found to have equal gender representation. In 

Cambodia, Commune Councils (CCs) organize regular meetings to discuss 

community development activities related to fisheries with invitations offered to 

female and male participants equally. Similarly, male and female fisher folk in 

Laos were reported to have similar participation in discussions regarding the 

mitigation of impacts from the hydropower development projects (Fisher folk, 

Had Khamheing Village, personal communication, June2016). 

 

 



 
 
 
 
 
 

International Conference on the Mekong, Salween and Red Rivers: Sharing Knowledge and 
Perspectives Across Borders | Faculty of  Political Science, Chulalongkorn University | 12th November 2016 

 

413 

 

Table 3.3.Association between local participation in fishery management and 

country perspectives and gender issues 

 

Attributes 

 

Country 

 

Gender 

 Laos Cambo

dia 

P-

value 

Male Femal

e 

P-value 

Participatio

n in events 

Yes 180 147 0.000*

** 

239 87 0.530 

 
No 20 257 

 
183 94 

 

 Total 200 404  422 181  

Volunteer 

work 

Yes 101 32 0.000*

** 

104 29 0.019** 

 
No 99 372 

 
318 152 

 

 Total 200 404  422 181  

Raising 

concerns 

Yes 66 46 0.000*

** 

89 22 0.009** 

 
No 134 358 

 
333 159 

 

 Total 200 404  422 181  

CF 

membershi

p 

Yes 165 69  184 50 0.000**

* 

 
No 35 335 0.000*

** 

238 131 
 

 Total 200 404  422 181  
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With encouragement from local government agencies, half of the fisher folk 

interviewed in Laos reported that they had engaged in voluntary work. The Nam 

Thuen 2 Dam project recruited volunteers to produce records about fishing 

activities such as the location of fishing sites, the species of fish caught, types of 

fishing gear used, and the volume of production (Head of Had Khamheing 

Village, personal communication, June, 2016). In contrast, voluntary work was 

not popular with fisher folk in Cambodia. NGOs or CCs only selected a few 

people in each village to lead others to organize volunteer activities. Peer 

educators or focal points were appointed to help NGOs gather people to attend 

meetings, to participate in events at provincial or national levels, or to lead other 

fisher folk in discussion (WorldFish representative, personal communication, 

April 2016).  

Female fisher folk were found to not be as active in participating fisheries 

management when compared to male fisher folk because of the physical nature 

of the work, heavy household responsibilities, and commitments to other 

community work. During group discussions in Cambodia, female fisher folk still 

believed that men produced better outcomes from work related to fisheries 

management than women. In addition, female fisher folk did not participate in 

night time patrols of the fishing grounds, struggle with offenders who were 

found to be fishing illegally or lead other fisher folk by facilitating discussions 

about fisheries management. 

Through the growth of NGO activities and decentralized local government in the 

last few decades, communities have started to organize events aimed at solving 

problems they face related to fisheries. The increased role of NGOs in both 

countries since the 1980s has gradually empowered fisher folk to participate in 

the management and conservation of fishery resources. Fisher folk were found to 

gather regularly through monthly or quarterly meetings and freely share their 

concerns about illegal fishing and overfishing. Yet, fisher folk representatives do 

not have enough capacity or competence to advocate for the strict enforcement 

of the current fishery laws and regulations.  
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Fewer female fisher folk in both countries dared to raise concerns about illegal 

fishing with local officials. Security issues were identified as a major barrier to 

women’s participation in fisheries management. In many cases, fisher folk in 

Cambodia did not want to participate in any meeting or discussion as they had 

been disappointed with the outcomes of previous meetings. Fisher folk had 

raised concerns and suggested that intervention was required from relevant 

officers, but nothing had changed as a result of their participation. Instead, fisher 

folk were worried about their security as some offenders were perceived to be 

supported by local officials (WorldFish representative, personal communication, 

April 2016). In Laos, fisher folk worked hard to raise the concerns they 

faceregarding fisheries management, however the negative impacts of Nham 

Thourn 2 dam on fisheries were highly visible. Fisher folk believed they were not 

able to raise concerns effectively because of their acceptance of compensation 

from the hydropower company (Fisher folk, Had Khamheing Village, personal 

communication, June, 2016). 

The majority of fisher folk (82.5%) in Laos were members of CFs, while only 

17.1% of fisher folk in Cambodia were members. At the same time, there were 

more male members of CFs than female members. In Laos, CFs had been 

formed in 2010 as part of an effort to mitigate the impacts of the Nam Thuen 2 

dam on fisheries. These particular CFs consisted of five committee members and 

covered in 6 villages. All fisher folk on Xebang Fai River who were members of 

the CFs were responsible for monitoring production rates, fishing gear and the 

species of fish caught. However, this was a funded project, which was completed 

in early 2016. The CFs had continued to function with only very limited funds 

from Nam Thuen 2 Dam project (Vice-Head of CFs, personal communication, 

June 2016).  

In Cambodia, CFs have been established in each commune of Kampong Tralach 

District with between 5 and 11 committee members. The FACT hadprovided 

them with training and a budget to organize meetings for the selection of the CF 

committees, but they were not provided with a budget for implementing the 

monitoring activities. The main activities of the CF committee members are to 



 
 
 
 
 
 

International Conference on the Mekong, Salween and Red Rivers: Sharing Knowledge and 
Perspectives Across Borders | Faculty of  Political Science, Chulalongkorn University | 12th November 2016 

 

416 

 

organize regular meetings, to inform authorities of illegal fishing activities and to 

patrol fishing grounds. Theseare relatively limited in scope because of this. In 

most cases, the CF committee members work to support the activities of NGOs 

or provincial officers (Head of CF committee, Ampel Tekcommune, personal 

communication, March2016). 

2.4. Perception towards laws, regulations and management of fishery 

resources 

To analyze community perceptions of the existing legal framework, a WAI was 

applied to rate the degree of participation in campaigning and advocacy for 

fisheries management, conducting actions against illegal fishing, and patrolling 

illegal fishing activities. It was also used to rate the degree of satisfaction related 

to the awareness of the fisher regulations, the closed season for fisheries, fisher 

folk representation, female representation, consensus orientation and equal 

access to fishery resources (Table 3.4). Overall, fisher folk in Laos rated their 

degree of participation as ‘very high’ or ‘high’ and an awareness and satisfaction 

related to all attributes, however, fisher folk in Cambodia rated  their 

participation and satisfaction as either ‘low’, ‘moderate’ or ‘high’.  

In Laos, fisher folk were found to be well aware current legal frameworks and 

highly satisfied with the level of law enforcement. In contrast, the degree of 

awareness of laws and regulations related to fisheries management and the 

satisfaction with advocacy efforts, and consensus-oriented decisions remained 

low in Cambodia. Among the four ethnic groups, Phouthai people had the 

highest satisfaction in fisheries management, while Khmer people had the lowest. 

Comparatively, Lao Loum people had better awareness and higher satisfaction 

than Cham people in Cambodia. In Cambodia, NGOs play a critical role in 

providing training, facilitating community development activities, providing legal 

support and organizing advocacy campaigns. NGOs are viewed as useful agents 

for building the capacity of fisher folk to become involved in fisheries 

management and conservation through a participatory approach. However, there 
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was only few NGOs conducting this role in the study areas (WorldFish 

representative, personal communication, April 2016). 

During the group discussions, fisher folk agreed that all ethnic groups possess 

equal rights to access fishery resources and become involved in fisheries 

management and conservation. However, some fisherfolk choose not get 

involved in activities carried out by CFs, CCs, NGOs or government agencies 

because they are either busy with other own tasks, or feel their level of 

engagement is not useful. The availability of legal support and community-based 

services also helps to increase the awareness and participation of fisher folk in 

community development activities (District Governor, Kampong Tralach 

District, personal communication, January, 2016).  

In Laos, Phouthai people are more committed to learn and to become involved 

in fisheries management than Lao Loum people. Under the support of the Nam 

Thuen2 dam project, all fisher folk had been invited to participate in events 

organized by Provincial Department of Agriculture and Forestry in Khammuane 

Province and District Department of Agriculture and Forestry in Xebang Fai 

District. However, some Lao Loum people are not able to participate in these 

events due to their workload from rice farming. In this district, NGOs such as 

World Vision are also working to promote awareness of the legal frameworks 

related to their sustainable livelihoods.  

In Cambodia, Cham people rated their awareness of regulations such as the 

closed season for fisheries, women’s participation in fisheriesand satisfaction 

about access to fisheries management and crack downs on illegal fishing as a 

high. Cham people have a higher dependence on fishery resources, and they have 

been found to pay close attention to the laws and regulations of fisheries. There 

have also been occasional campaigns such as World Fisheries Day and World 

Environment Day where responsible people from government agencies have 

declared their political will and commitment to improving fisheries management. 

Thecoverageof NGOs like FACT, however, was found not to be widespread and 

their work is mainly achieved through focal points for awareness raising rather 
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than directly supporting activities.CCs were found to work with Provincial and 

District Fishery Officers to raise awareness about fishing rights, protected areas, 

legal fishing gear and closed seasons. 

In Laos, fisher folk, especially Phouthai people, are highly aware of the laws and 

regulations on fisheries management and closed seasons and highly satisfied with 

advocacy campaigns representing their concerns. Moreover, fisher folk rated a 

high degree of satisfaction towards their representation, women’s representation, 

consensus oriented processes, equal access to fisheries, crack downs on illegal 

fishing and patrolling of illegal fishing. Conversely, fisher folk in Cambodia, 

reported only a moderate knowledge of laws and regulations and a moderate 

satisfaction with advocacy campaigns and consensus oriented processes. They 

rated a high satisfactionfisheries officials at the provincial and district levels and 

NGOs staff informing fisher folk about important features of fishery laws and 

regulations, but this work was found to limited. Many fisher folk in Cambodia 

were found not understand the details of fisheries laws and regulations such 

aslegal fishing grounds, permitted fishing gear and protected areas. Fisher folk 

also did not understand their rights to access fisheries and their eligibility to 

participate in the management of the fishery resources. The current capacity of 

fisher folk to effectively advocate for their own needs is limited. Without local 

financial and human resources, fisher folk are not able to organize events or 

advocate for elimination of illegal activities to conserve common pool resources 

(WorldFish representative, personal communication, April 2016). 
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Table 3.4.Degree of satisfaction towards the laws, regulation and management of 

fishery resources 

 

 

Discussion  

Dependence on fish their livelihoods 

A study by Thim (2014) shows that people in the LMB are dependent on fishery 

resources and their livelihoods are, thus, vulnerable to changes to the 

Attributes             Laos                   P-value    Cambodia      P-value P-value 

      WAI OA WAI OA  

Awareness of 
regulations 

0.89 V
H 

0.96 V
H 

0.000  0.55 

*** 

M 0.56 M 0.43 0.000 

*** 

 Closed season 

information 

 

0.91 

 

V
H 

 0. 
97 

V
H 

0.000  0.72 

*** 

H 0.76 H 0.00 

5** 

0.000 

*** 

Advocacy 

campaigns 

 

0.81 

 

V
H 

0.86 V
H 

0.017  0.40 

** 

L 0.41 M 0.39 

5 

0.000 

*** 

Fisherfolk 

representation 

 

0.83 
V
H 

0.90 H 0.001  0.64 

** 
H 0.65 H 0.90 

6 

0.000 

*** 

Women’s 

representation 

 

0.59 
M 

M 

0.70 H 0.003  0.61 

** 

H 0.76 H 0.02 

7* 

0.000 

*** 

Consensus 

oriented 

0.82 
V
H 

0.94 M 0.000 0.56   

*** 

M 0.59 M 0.06 

 6 

0.000 

*** 

Equal access to 

fisheries 

 

0.94 
V
H 

0.96 H 0.022  0.86 

* 

H 0.71 H 0.01 

9** 

0.000 

*** 

Illegal fishing 

crack downs 

 

0.74 
H 0/80 H 0.055 0.75 

** 

H 0.79 H 0.01 

0** 

0.000 

*** 

Patrolling for 

illegal fishing 

0.65 
H 0.72 H 0.000 0.75 

*** 

H 0.77 H 0.112 0.000 

*** 
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management and condition of water resources. In particular, communities on the 

TonleSap Lake are categorized as ‘fisheries-dependent’ (Rabet al., 2005). It was 

found that fishing contributes a large share of household income, especially in 

Laos, and the daily household income from fish caught in rainy reason can be as 

high as $US11.4. In contrast, fisher folk in Cambodia did not earn enough 

income from fishing to meet their needsin the rainy season, where the household 

income was as low as $US 0.01per day. 

In the dry season, the average price of fish was as high as $US 4.80 per kilogram 

in Laos. Fisher folk could sell Puntioplites falcifer for $US 1.85 per kilo, as well 

as higher priced fish such as Micronema apogon, Hemibagrus filamentus and 

Wallagoattu for between $US 3.70 and $US 6.10 per kilogram. The availability of 

fish species was different from year to year, but Micronema apogon and 

Hemibagrus fitamentus were more available than other fish in 2016. In 

Cambodia, fish was much cheaper than compared to Laos, and the average price 

of fish sold in Cambodia was $US 0.90 per kilogram. Most of fish caught by 

fisher folk in Cambodia included Hemibagrus nemurus, Barbonymus altus and 

Wallago attu, with the expensive species with high market demand being 

Oxyeleotris marmorata.  

Lao Loum and Phouthai people are highly satisfied with their livelihoods as 

through a combination of their primary and secondary occupations they can 

sustain a good standard of living. Comparatively, fisher folk in Cambodia cannot 

maintain a good livelihood by fishing alone and alternative sources of income are 

very important for them. Cham people earned more than Khmer people from 

fishing. Cambodian fisher folk sell fish to traders who come to buy directly from 

homes. The price of fish sold to consumers directly is higher than the sale price 

to traders. In Laos, fishing provides a good income as fish are sold locally for 

consumption. However, the amount of fish sold to each consumer is limited to 

only 0.5 to 1 kilograms per household. With better prices and more days spent 

fishing, fisher folk in Laos were able to earn a higher income from fishing than 

those from Cambodia. Yet, villagers who do not catch fish in Laos may 

experience an insufficient protein intake from fish due to the higher price. 
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Cambodians, who consume 52.2 kg of fish per capita per year (Hortle, 2007) 

enjoy a higher percentage of protein intake from fish than Laotians, who 

consume 40 kg of fish per capita per year (MoAF, 2014). In rural Cambodia, 

people have good accessibility to fish at a reasonable price especially along the 

TonleSap Lake and the Mekong River. Overall, fish is becoming scarce in the 

Xebang Fai River due to shallow water levels. When fish is in short supply, the 

price is relatively high for non-fishing households. 

Fish catch and behaviors of fisher folk 

Comparatively, catch rates by fisher folk in Laos and Cambodia follow different 

patterns. In Laos, fisher folk catch fish for almost the entire year with the 

exception of August and September, however, fish is less available between April 

and July, and only in medium supply in February and March. Fisher folk have 

access to fish in the Xebang Fai River in all seasons, but fishing gear is restricted. 

They are allowed to use only a net and hook in wet season, especially in August 

and September. In contrast, fisher folk in Cambodia prefer to conduct fishing 

activities only during the high yield periods or in the evening after their work in 

the rice field. High yields of fish are obtained in October, November and 

December and January. For full-time fisher folk, the whole day is spent on the 

water to catch fish to take advantage of their large investment in fishing gear. 

During the group discussions, Cambodian fisher folk reported they could catch 

between 50 to 200 kilograms per day on some days in the period between 

November and January, whereas it may only be a few kilograms per day on usual 

days. Small-scale fisher folk have the capacity to catch fish in wet season, 

however not many Cambodian fisher folk do, especially Khmer people, due to 

restrictions on fishing gear and fishing areas. They potentially face arrest, being 

asking to pay bribes by government agencies and high costs for gasoline. It was 

found that fisher folk activities were not sustainable if fisher folk only used legal 

fishing gear due to the decline in fishery resources, high gasoline prices, and 

expensive gear. 



 
 
 
 
 
 

International Conference on the Mekong, Salween and Red Rivers: Sharing Knowledge and 
Perspectives Across Borders | Faculty of  Political Science, Chulalongkorn University | 12th November 2016 

 

422 

 

In Laos, fisher folk prefer to catch fish close to their home, but fisher folk in 

Cambodia travel to productive fishing grounds even if they are far away. Fisher 

folk were found to prefer fishing both socially and productively before and after 

going to work in paddy fields. In general, fisher folk consider rice farming their 

primary job in rural Cambodia and Laos and they usually only become full-time 

fisher folk if they have no access to agricultural land. Among the four ethnic 

groups, the Cham people have the highest proportion of full-time fisher folk, as 

majority of them have settled near rivers or wetlands. In Laos, there were no full-

time fisher folk identified in the survey as all of them owned agricultural land. 

Both Lao Loum and Phouthai people were found to catch fish for their own 

consumption and sell only a small surplus to their neighbors. In Cambodia, fish 

represents a tradable product between fisher folk and traders, so the amount of 

fish caught is generally of a higher volume than those who fish in Laos. 

Limitations and constraints to participation in fishery management 

Besides fishing for livelihoods, fisher folk are also involved in fisheries 

management and conservation, particularly when they become aware that strict 

legal frameworks and enforcement makes their livelihoods sustainable. Among 

the four ethnics groups, Phouthai people possess the highest awareness, 

participation and satisfaction with laws and regulations, while Khmer people 

displayed the lowest degree. Comparatively, Lao Loum people have better 

awareness and higher satisfaction than Cham people. Moreover, both female and 

male representatives have barriers to becoming involved in voluntary work, 

raising concerns about fishery resources, and becoming member of the CFs. The 

engagement of fisher folk in these activities is closely associated with their 

willingness, commitment, and how dependent their livelihoods are attached to 

the fishery resources. In Laos, fisher folk have higher engagement in fisheries 

management because of the direct impacts from Nam Thuen 2 Dam project. 

Meanwhile, NGOs play a crucial role in raising awareness of the importance of 

natural resource management as well as building the capacity of locals to conduct 

community-led advocacy and fisheries management activities. In Cambodia, there 

were only a few NGOs carrying out these activities. NGOs primarily existed only 
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in communities where there are high risks and strong exploitation of natural 

resources. 

According to the literature, the participation of fisher folk in the LMB is open to 

all ethnic groups; but the degree of engagement with fisheries management varies 

based on dependence on fisheries, availability of community development 

activities to develop capacity in fisheries management and external support from 

local government and NGOs (Martin, 2001; Pramanik, 1993, Selam, 2003). 

However, when local participation is created by external institutions, 

communities are often unable to continue the initiatives due to a lack of financial 

and human resources. Outcomes of participatory activities to empower fisher 

folk through becoming involved with fisheries management are probably only 

successful when CBOs managed by fisher folk are established with sufficient 

human and financial resources to fulfill their tasks and responsibilities 

independently over the long-term. Moreover, participation for the purposes of 

improving fisheries management and sustainable livelihoods is likely to be 

improved through the capacity building of CBOs in managing technical fisheries 

management roles and mobilizing resources. Power in decision-making is 

automatically transferred to local communities when a CBO is able to conduct 

activities independently and sustainably. Local participation of fisher folk is a 

crucial element for the sustainable management of fishery resources. 

 

Conclusion 

This report presents insights into villager dependence on fisheries and 

observations about the degree of participation in fisheries management in the 

LMB. It can be concluded that: (1) income from fishing remains of 

supplementary importance for the livelihoods of fisher folk in these Laos and 

Cambodia. The Cham people in Cambodia have the highest dependence on 

fishery resources and Lao Loum and Phouthai people share a similar catch 

volume. Fisher folk in Laos have a higher income from fishing due to larger 
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number of fish caught in wet season and a higher price of fish. (2) The income of 

fisher folk is influenced by: the number of householders from each household 

engaged in fishing, the number of days spent fishing per year, the volume of fish 

caught per day and the price of fish in dry season. In Laos, fisher folk spend the 

entire year fishing, while fisher folk in Cambodia generally fish mainly during 

high yield periods. Some full-time fisher folk, especially Cham people, catch fish 

every day because they do not own any agricultural land. (3) Fisher folk in Laos 

are more active than those in Cambodia in participating in fisheries management. 

The availability of projects supported by NGOs and local governments is 

influential in mobilizing local involvement in the mitigation of impacts from 

Nam Thuen 2 hydropower dam in Laos. Laoloum and Phouthai people shared 

similar degree of participation, while the Cham people are more active than 

Khmer people due to their dependence on fishery resources. (4) There is 

nosignificant difference in gendered involvement in participating in fisheries 

management, but male fisher folk were found to be more active in voluntary 

work and becoming CF members. Some of the barriers faced by female fisher 

folk in becoming involved in fisheries management were heavy household 

responsibilities, the nature of the work and safety considerations. (5) Among the 

four ethnic groups, Phouthai people possessed the highest degree of awareness, 

participation and satisfaction in fisheries laws and regulations and Khmer people 

have the lowest degree. All fisher folk possess rights to participate in activities 

carried out by local government agencies and NGOs but some are busy with 

other tasks, or feel their engagement is unnecessary. 
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Research and Proposal on the Irrigation Modernization 
Framework in Red River Delta, Vietnam 

 

Vu Hai Nam 

 

Abstract 

The purpose of this research to develop an Irrigation Modernization Frame 

(IMF) for irrigation system in Red River Delta (RRD) to support implementation 

of the National Program on Restructuring the Irrigation Sector (PRIS) in 

Vietnam. The IMF will be built with the Service-Oriented Management (Daniel, 

et al, 2002) includes the Irrigation Modernization concept (FAO, Bangkok, 

1997).The IMF also will be developed base on the inheritance of the results of 

the Irrigation Modernization research such as Rapid Appraisal Process (RAP), 

Mapping System and Services for Canal Operation Techniques (MASSCOTE) 

with the combination of the situation of the irrigation sector in Vietnam.The 

research analyzed the demand, the achievements as well as constraints of the 

implementing the PRIS in Vietnam. Base on that, the research proposed a 

suitable IMF to apply for irrigation system modernization in RRD in particularly 

and in whole the country in generally.The expected outcome of the research will 

help the manager of irrigation systems to build and clear road map for 

modernizing irrigation on both hardware (infrastructure) and software 

(management) to improve the efficiency of irrigation exploitation with Service-

Oriented to support the implementation the PRIS in Vietnam. 

Keywords: Service-Oriented-Management (SOM); Irrigation Modernization 

Framework (IMF), Rapid Appraisal Process (RAP), MASSCOTE. 
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Introduction 

Status of irrigation sector in Vietnam 

Nowadays, there are many irrigation systemsof all scales over the country, of 

which about 904 medium and small schemes with 200 hectares commanded area 

of each and about 110 schemes with over 2,000 hectare  commanded area of 

each [3]. The allocation of irrigation scheme with over 2,000ha command area 

and irrigated agriculture area by regions was shown below in figure 1. 

Figure 1: Allocation of irrigation scheme with over 2,000 ha of command area 

and irrigated agriculture area by region in Vietnam 

 
 

Number irrigation scheme by region Irrigated agriculture area by region 

Sources: Water Resources Directorate (WRD) – Ministry of Agriculture and 

Rural Development (MARD), 2014 

However, due to the inadequacy of its capacity compared with application 

requirement, lack of technical personnel, low investment rates, asynchronous, 

backward technology and management methods and unreasonable 

decentralization..., performance of water resources management in the irrigation 

systemsis not high [3]. The baseline assessment in 8 irrigation in VIAIP project 

shows the System irrigation efficiency indicator is under 40% and Field irrigation 

efficiency indicator is about 50% in average. This is one of reasons makes the 

project was donated by the WB.  
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Figure 2: Irrigation efficiency in 8 irrigation scheme of VIAIP project [1] 

  

Sources: Vietnam Academy for Water Resources (VAWR), 2015 

 

State policies on irrigation sector in Vietnam 

In the context of Vietnamese Government issued a national program on 

restructuring of the country's economy, including the National Program on 

Restructuring the Agriculture Sector was approved in Decision No. 899 / QD-

TTg dated June 10, 2013 by the Prime Minister, Ministry of Agriculture and Rural 

Development (MARD) issued the National Program on Restructuring Irrigation 

Sector (PRIS) in Decision No. 794 / QD-BNN-TCTL April 21 2014 with the 

goal of "Improving the efficiency of irrigation sector restructuring the agricultural sector towards 

higher added value and sustainable development; meet the development of the economic - social 

sectors; improve disaster prevention and adaptation to climate change; contributing to the 

modernization of agricultural infrastructure, rural and new rural development". 

National program on restructuring the irrigation sector [4] has given the tasks to 

be achieved including: (i) strengthening and developing infield irrigation, 

associated with building a new rural; (ii) strengthening the organizational 

management and exploiting irrigation works; (iii) developing an active irrigation 

agriculture towards modernization; (iv) developing infrastructure irrigation for 

intensive farming and aquaculture with main species in the Mekong Delta, the 

coastal regions in the Central Vietnam; (v) improving safety level in disaster 

prevention, storm, flood, lake dam safety. Proactive prevention, avoidance or 



 
 
 

International Conference on the Mekong, Salween and Red Rivers: Sharing Knowledge and 
Perspectives Across Borders | Faculty of  Political Science, Chulalongkorn University | 12th November 2016 

 

432 

 

adapted to minimize losses and protect the safety of citizens, ensure the stability 

and development of production in terms of climate change ...; (vi) improve the 

effectiveness of disaster risk management and dam safety by applying advanced 

technology and capacity forecasts, disaster warnings, preferably non-structural 

solutions; and (vii) improve the efficiency of management and exploitation of 

works of rural water supply in a sustainable way both in terms of infrastructure, 

management model and financing. 

Besides, this national program also provides performance orientation, including: 

(i) Improving the efficiency of management and exploitation of irrigation 

systems; (ii) Developing irrigation for crops; (iii) developing irrigation 

infrastructure serving aquaculture; (iv) improving the safety level for reservoirs; 

and (v) improving capacity of natural disaster prevention. 

The main measures for the implementation of tasks in the project with the above 

direction including: (i) Improving the quality of irrigation planning, strengthen 

the management comply with the content planning Innovation the planning, 

review of national irrigation plan, plan and plan for prevention of natural 

disasters, dam safety; (ii) Improving the institutional policies; (iii) adjusting the 

structure of public investment; (iv) innovation of science and technology 

activities; (v) strengthen the State management apparatus for irrigation; and (vi) 

training human resources, strengthening international cooperation. 

Currently, a number of solutions serving the effective implementation in the 

scheme restructuring of irrigation sector is also built to focus on many different 

aspects, may include: (i) "National program on improvement of the performance 

of existing irrigation and drainage systems " focused on solutions to improve 

management efficiency exploiting irrigation works [3]; (ii) "Training programs on 

improvement of knowledge, specialized skills on management and exploitation of 

irrigation schemes" focuses on aspects of capacity building in management and 

exploitation for all levels of management from clue to on-farm [5]; and (iii) 

"Program on development of on-farm irrigation," focusing on building 

development, institution and technology ... at the on-farm level. 
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Rationale of the Research 

Nowadays, Rapid Appraisal Process RAP and MASSCOTE1 method can assist 

preparing strategic plan on Irrigation Modernization [2], which was 

recommended in the irrigation sector restructuring master plan as well as applied 

in some irrigation systems in Vietnam under ODA projects in order to support 

irrigation managers develop vision and plan of system improvement. Besides, 

non-structure measures supported for on-farm irrigation development (PIM 

program) are also integrated in the orientation of irrigation development for 

comprehensive irrigation sector restructuring. 

MASSCOTE is an approach for assessing the process, effectiveness of 

performance as well as developing modernization plan for irrigation scheme. 

MASSCOTE is developed by FAO with the general content consisting of all 

aspects in irrigation management to make a standard Frame aiming to improve 

procedure of operation of irrigation scheme on the basis of extensive experience 

with irrigation modernization programs in Asia between 1998 and 2006. 

RAP/MASSCOTE, which included clear and specific guidance on assessment of 

water delivery services of irrigation systems, were proposed to be an appropriate 

tool in the irrigation sector restructuring master plan as well as master plan on 

improvement of irrigation management performance issued by the Ministry of 

Agriculture and Rural Development. However, beside the achievements, the 

development of strategic plan on Irrigation Modernization by MASSCOTE has 

not had specific guidance on preparing detailed implementation plan of Irrigation 

Modernization strategy such as: 

 Activities of improvement and modernization of infrastructure as well as 

management are still isolated within an internal irrigation system whilst 

they do not reveal interconnection between irrigation management levels. 

 Although plans and strategies of irrigation modernization involve related 

concepts, they are still localized within scope of the system and do not 

                                              
1FAO Irrigation and Drainage paper 63 
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take in to account the context of Integrated Water Resources 

Management with river basin approach. 

 Responsibilities and relationships between irrigation management levels 

(from national level to farm level) in terms of institution, technique, 

monitoring and evaluation, etc. are not addressed specifically and clearly 

in the strategic plan on Irrigation Modernization with MASSCOTE 

method. 

 An appropriate monitoring and evaluation system for Irrigation 

Modernization has not been developed and proposed. 

In order to deal with the problems above for improving comprehensive 

performance of irrigation management toward the orientation of the irrigation 

sector, it is necessary to study and propose a framework of Irrigation 

Modernization in the context of Integrated Water Resources Management with 

river basin approach in multiple ways as follows: (i) Responsibilities and 

relationships between irrigation management levels (national, river basin, 

irrigation system, subsystem and farm levels); and (ii) The aspects related to 

irrigation management such as water management, institution, technique, 

monitoring and evaluation, etc. will help to develop, implement, monitor and 

evaluate comprehensively and effectively the strategic plan on Irrigation 

Modernization. 

 

Research’s objectives: 

Overall objective 

The overall objective of this research is to contribute to improve the efficiency of 

irrigation management in accordance with requirement of restructuring the 

irrigation sector through development of an Irrigation Modernization Frame with 

Service-Oriented Management. 
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Specific objectives  

 Research on irrigation modernization in the world and in Vietnam. 

 Proposal and development of an Irrigation Modernization Frame for 

irrigation systemsin the Red River Delta. 

 

Research Methods 

Necessary data for the research 

The necessary documents and statistic for the research include: 

 Data of current situation about the quantity and scale of irrigation 

systems in whole the country and in each region in Vietnam (especially of 

the Red River Delta);  

 Data of command area of those systems mentioned above;  

 Document on policies and programs of government/irrigation sector 

relating to exploitation management of irrigation scheme such as: (i) 

“Scheme of restructuring agriculture sector”; (ii) “Scheme of restructuring 

the irrigation sector”; (iii) “Scheme of improving the performance of 

existing irrigation and drainage systems”; (iv) “Program of training 

knowledge and specific skills of exploitation management of irrigation 

and drainage systems”…  

 Documents on activities (projects, researches…) relating to improving, 

upgrading and modernizing irrigation work systems such as: (i) “Vietnam 

Water Resources Assistant Project - VWRAP”, (ii) “Vietnam Irrigated 

Agriculture Improvement Project - VIAIP”; (iii) “Strengthening Water 

Management and Irrigation scheme Rehabilitation – ADB5”… funded by 

WB, ADB, JICA… 

 Researches on irrigation modernization in Vietnam and over the world;  
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 Data of roles and responsibilities of relating parties in irrigation 

management as well as issues in water distributing operation in some 

irrigation systems in Red River Delta. 

Data collection methods 

Documents and data mentioned will be collected through (i) state management 

offices/agencies under MARD; (ii) projects on improving and upgrading and 

modernizing the irrigation schemes; (iii) researches relating to irrigation 

modernization; and (iv) site visit on some irrigation systems Red River Delta. 

 Data of the quantity and scale of national and regional irrigation systems 

will be collected through WRD under MARD, the highest state 

management agency of irrigation sector. Currently, researcher are working 

for the Vietnam Academy for Water Resources (VAWR) belong to 

MARD, and thus can collect such data by officially documents from 

VAWR;      

 Documents relating to schemes/master project in irrigation sector can be 

collected on the internet or purchased via websites to provide the legal 

documents, or can be passed from the VAWR to MARD via officially 

documents;  

 Documents relating to projects on improving, upgrading and 

modernizing irrigation systemswill be collected in the Central Project 

Office (CPO) under MARD via officially documents from the VAWR;  

 Documents of researches relating to irrigation modernization over the 

world will be collected from colleagues under international organizations 

researching on irrigation such as FAO, WB, Cal Poly by business 

relationships of researcher in the network;  

 Documents of researches relating to irrigation modernization in Vietnam 

will be collected by the relationships of researcher with other irrigation 

researchers;  
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 Documents and data of the roles and responsibilities of related parties in 

irrigation management as well as water distributing operation in some 

systems of Red River Delta will be collected by site visit.   

Tools applied  

These following tools will be applied in the research 

Document research 

 Review of literatures and other researches on irrigation modernization 

in the world to find the matching points with conditions of Vietnam; 

 Review of recent irrigation modernization activities in Vietnam to 

figure out the achievements and lessons learned to support the 

development of the overall Irrigation Modernization Frame; 

 Researching the projects on improvement, upgrading irrigation 

systemswith irrigation modernization oriented to find the 

achievements as well as lessons learned in irrigation modernization in 

Vietnam.  

 Reference of relating researches in Vietnam to support building an 

irrigation modernization frame;   

 

Data analysis 

 After being collected, data of irrigation systems (quantity, scale, 

command area) will be summarized and analyzed with MS Excel 

program; 

 After being collected, detailed data such as indicators evaluating the 

performance of irrigation systemswith modernization-oriented 

(irrigation services indicators, operation indicators at different level of 

irrigation canal, exploitation management indicators…) will be 

summarized and analyzed to get the secondary results. The collecting 

and analyzing will be done with MS Excel program. 
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Site visit 

 Site visit in some selected irrigation systemsto clarify the roles and 

responsibilities of each irrigation management level in accordance 

with requirement of the modernization Frame. 

 In addition, the site visit also provides preliminary assessment of 

irrigation infrastructure as well as operation capacity at different level 

of the irrigation scheme. 

Developing general IMF 

The content of the framework proposed irrigation modernization will include (i) 

The process of implementation of irrigation modernization includes the activities 

required for the implementation of relevant aspects of the modernization of 

irrigation; and (ii) the role and responsibilities of the parties involved in the 

modernization of irrigation systems. 

The construction of Irrigation Modernization Framework approach based on    

(i) Management service oriented and (ii) Modernization of irrigation. Therefore, 

the basic content of the modernization framework will be based on steps taken 

irrigation system modernization to manage service oriented as shown in Figure 6 

below with a process comprising the steps of: (i) Assessment of irrigation system 

performance; (ii) Developing the strategic plan of irrigation system 

modernization; and (iii) Monitoring/ Evaluation & Adjustment. Besides, the 

contents of steps should also include the roles and responsibilities of 

stakeholders in the formulation and implementation of Modernization plans. The 

process of IMF as figure 3 below. 
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Figure 3: Process to build irrigation modernization framework 

 

 

Assessment of performance of irrigation system 

Modernization is a process of improving the management and infrastructure to 

meet water distribution services to end users. Therefore, assessment of 

performance of irrigation system will include an assessment of (i) Quality of 

service provided by irrigation systems; and (ii) Performance of irrigation 

infrastructure as well as management from the system to the field level. Currently, 

RAP/MASSCOTE is used to evaluate performance of some irrigation systems 

with commanded area more than 2000 hectares all over the country. 

Development of strategic plan on irrigation modernization 

In this step, it is necessary to build the vision for the irrigation system with 

specific goals to be achieved to meet the requirements of socio-economic 

development of specific local and agricultural development. Besides, the goals of 

the irrigation systems also need to achieve the required orientation and 

development of the sector. 

Then, a strategic plan of irrigation system modernization is built based on the 

goals and requirements of rehabilitation/improvement, with focuses on three 
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specific contents: (i) Improve policies in irrigation management; (ii) Modernize 

the management of the system operation; and (iii) Improve infrastructure in 

accordance with the irrigation modernization orientation. The strategic plan of 

irrigation modernization should also specify the roles and responsibilities of 

stakeholders including: (i) State management agencies at the central level and 

local level; (ii) Irrigation system management units; (iii) Consultants; (iv) On-farm 

irrigation management units; and (v) People/end water users on the contents of 

the strategic plan of irrigation modernization. The strategic plan should also 

clearly demonstrate the activities of short-term and long-term in the roadmap of 

irrigation modernization to provide reasonable and explicit contents for the 

implementation of the strategic plan. 

The implementation of the strategic plan of irrigation modernization will need 

mobilization and rational use of human resources, finance ... in accordance with 

the predefined work content. The contents which can be done by internal 

resources should be prioritized; the contents which cannot be done by internal 

resources should be called for support of other stakeholders such as 

governments, State management agencies. 

Monitoring and evaluation – Adjustment 

The monitoring and evaluation (M&E) should be carried out regularly during the 

implementation of the strategic plan on irrigation modernization with the aims: 

(i) Ensure the plan is implemented in accordance with the pre-defined roadmap; 

and (ii) Promptly amend goals as well as the problems to improve the strategic 

plan on irrigation modernization to fit the general context. During this period, 

the M&E system should be developed and used for the implementation of the 

strategic plan on irrigation modernization; or development and application of 

Benchmarking system; or application of rapid assessment procedures RAP and 

MASSCOTE method to assess the performance of irrigation system after a 

period and consider the level of rehabilitation/improvement to meet 

requirements of service. 
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Applying IMF for An-Thi irrigation system 

Introduction of An Thi irrigation system 

An-Thi irrigation system in Hung Yen Province located in the North of Vietnam 

is starting construction after 1954. The An-Thi Irrigation Management Enterprise 

(IME)at district level, a branch of Hung Yen Irrigation Management Company 

(IMC) at provincial level, manages the overall system. At commune level, 21 

Agricultural Service Cooperatives (ASC) of each commune manage the on-farm 

irrigation system. The system has the task of providing irrigation water to 8752 

hectares of summer-autumn and winter-spring crop of An-Thi district. 

An-Thi irrigation network belongs to a bigger irrigation network (Bac Hung Hai) 

which provides water to all Hung Yen province and parts of other adjacent 

provinces. As a result the “rivers” on An-Thi district are artificial and belongs to 

Bac Hung Hai network. Water supply is provided by the red river. An-Thi district 

is surrounded by 4 rivers:  

 Kim Son river on the north 

 TayKe Sat river on the east 

 Cuu An river on the south 

 Quang Lang river on the west 

There are 3 other rivers are considered as main branches of the network:  

 Bun River 

 Tam Do River 

 Cuu Khuc River 
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Figure 3: General map of An-Thi network 

 

 

Sources: Vu Hai Nam, 2016 

Due to the very mild slope of the canals and river beds, the water level is 

constant in the entire network. Canal discharges are managed by the pumping 

stations. Irrigation systems of An-Thi includes 114 pumping stations of which 29 

pump stations are managed directly by the IME and 85 field pumping stations are 

managed by cooperatives. Several pumping stations have been improved by the 

Government’s fund: Ap Bac pumping station was improved in 2010 (replacing all 

the pumping machines and raising their power); Tam Do pumping station is 

being rehabilitated (building a corresponding new station) and Bich Trang 

pumping station will be improved.  

The basic parameters of the irrigation system are as follows: 72.75km long main 

canal, 81.87 km long canal level 2 and 246.7 km long canal level 3. On the main 
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canal there are 22 regulators and 135 offtakes. Channel systems are mostly land 

canal, accounting for about 90% of the total length of canal, causing losses of 

significant amounts of water, affecting irrigation efficiency of overall works. 

Dredging works involves many labors and annual execution in the district. Yet, 

with difficult budget, such dredging works cannot eliminate risk of flood in rainy 

season and water deficiency in dry season. The IME manages canals that irrigate 

more than 50 ha or drained more than 100 ha. Original canals with trapezium 

cross-section are now downgraded seriously and partially filled with deposit and 

landslide. Consequently, water storage and circulation have been reduced by 

30%-40% compared to original design. 

Using IMF for making modernization strategic plan of An Thi 

irrigation system 

1. Assessment of An-Thi irrigation system performance 

Services 

Irrigation: Services of the irrigation system are defined as the original design. In 

this period, the agriculture plays a key role in the economy, so this is basic service 

of the irrigation system in Vietnam. Currently, the system provides irrigation 

service for 2 rice crops (winter-spring and summer-autumn crop) and one winter 

crop (corn, peanuts, sweet potatoes ...). 

Fisheries: There is a very small water area for aquaculture of some individual 

households signed a contract with the company providing water service for fish 

farming with very small total area. 

Flood prevention: When heavy rains and floods in the basin are put into the main 

canal, the drainage channels and downstream to avoid flooding residential areas 

and fields and ensure the safety of canal to avoid flooding through canal causing 

broken canal. 
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Rapid Appraisal Process 

Internal Indicator: The production value of agriculture on the irrigation system of 

An-Thi at 3,422 USD/ha is in the high average compared to other systems in 

Vietnam which are studied by us (Figure 4). It thereby found that agricultural 

production at systems of An-Thi are developing and this is the basis for the 

development of agriculture in the whole irrigation region. 

The value related to water in the agricultural sector in the An- Thi system reached 

0.19 $/m3 is also quite high compared to other irrigation systems in Vietnam as 

describe in figure 5.  

Figure 4: Agricultural production at different irrigation systems in              

Vietnam in 2014 

 

 

Figure 5: Water productivity at different irrigation systems in                     

Vietnam in 2014 

 

Sources: Vu Hai Nam, 2016 
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The others an external indicator of An-Thi irrigation system performance 

assessment was shown in Annex 1. 

Some key points to be found on the system of An-Thi through external 

indicators as follows: 

 The amount of water for the irrigation system is large with worth of 

156 million m3 while the needs of the plants in the system is 112 

million m3 (ET crop) and Total NET irrigation water requirements is 

only 69 million m3 and field Irrigation Efficiency reached 66%. This 

shows that the irrigation system of An-Thi is fairly efficient, water 

distributed reasonably by pump stations. 

 Land use ratio at 2.06 is relatively high compared to other systems in 

the world, but compared to other systems in North Vietnam is still 

low. This is also an opportunity to improve indicators in order to 

increase the value of agricultural production in the irrigation system.  

 The ratio between volume of water supplied to the system from the 

pumping station and field irrigation need (taking into rain efficiency 

on system) at 2.26 times is high. This is an opportunity to improve 

irrigation operation of the system to expand irrigated areas or 

diversified service with high-quality water supply to increase the value 

of water used in the system. 

 Both field irrigation efficiency and irrigation efficiency throughout the 

system are pretty high. 

 

Internal indicators 

RAP internal indicators of the system reflect important factors related to water 

control and services throughout the irrigation area. The internal indicators and 

sub-indicators at each level of the system of An-Thi is quantified by the value 

from 0 to 4 (0 is the lowest and 4 is the highest level) and is shown in Annex 2. 
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Some key points to be found in the irrigation system of An-Thi through internal 

indicators as follows: 

 The values of claims of distribution service to on-farm water of 

managers versus realistic surveys when performing RAP are 

coincident.  

 Communication for operating the system is very good.  

 The irrigation plan to the service was expected but is still low level of 

detail. The water measurement work in the main channel is 

unfulfilled. The system administrators are interested in the work of 

water meters in service operation system should be fully 

implemented.Besides, dedicated works water metering should be 

considered included in the installation on the system to improve the 

accuracy of water metering work. On the other hand, the work of 

water meters should also be interested in the distribution channels of 

the system. 

 Management roads along the main channels have poor quality. 

 Regulation works on the channel are old and operation is not 

convenient. 

 Offtakes on the main channel and distribution channels have been 

largely built for a long time and many offtakes have 

deteriorated.While they play an important role in the distribution of 

water from the main canal to secondary canals and channels 

subordinates.  

 The operation of the main channels basically depends on experience, 

no official procedures operating channels (including the regulation 

works on the channel).  

 Quality of distribution channels is very limited. The secondary canals 

are mainly land channel, accounting for 60%, sod, dirt and sediment 

is very serious leading to limitations in the distribution of water 

throughout the system.  
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 Activities of WUAs at An-Thi irrigation system are not good. The 

water user organizations in the system have participated in operations 

to distribute water to farmers. 

The internal indicators of An-Thi irrigation system performance assessment were 

shown in Annex2. 

The capacity of the system 

The capacity of pumping: An-Thi system includes 114 pumping stations designed 

to irrigate 8752 hectares of agricultural land with irrigation design frequency of 

75%. However, until the present time, the irrigation area is approximately 8009 

hectares. Thus, the capacity of the An-Thi pump stations system may still 

continue to exploit in order to increase the area served by the system but need to 

calculate the water balance for each year. On the main channel, there is no 

regulation reservoir to store water temporarily in times of abundant water for use 

in difficult times for watering. 

Regulating water at the pumping station: Change the water level daily at intake 

tank of Ap Bac pump station is small, in the dry season the water level 

fluctuation is about 5cm, and the biggest value of 0.4 m is in the flood season. 

However, the flood season usually closed pumping stations, so water level 

changes affect slightly the capacity of the pump station. Seasonal fluctuations are 

also affecting the capacity of the system in the main channel. The volume of 

water ranges from 0.015 mil.m3 in December to 2.2 mil.m3 in June. Pumping 

capacity is low during high water demand in the month of dry season (winter) 

and especially in land preparation stage. 

The conveyance capacity of main channel: The ability of conveying water in main 

channel ensures to irrigate 8752 ha by design. Secured height of channels 

depends on channel segment according to design standards for securing channel. 

Most of the channels have not been solidified so the ability to transfer water to 

lower canal level or on farm canal is limited by sedimentation and narrow 

sections. 
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The capacity of regulation: The ability to regulate along the main channel is 

limited. On the entire length of the main channel (72.75 km) there are 22 

regulators; the regulators are old. The operation is quite difficult. 

The capacity of water distribution: The offtakes along the main channel are 

relatively old, can get enough designed discharge but quite difficult operation. 

These offtake features are flat valve and manually operation. The offtakes on the 

secondary channels are severely deteriorated; most of the offtake have no valve 

operation. The channel is mostly land channels, much sediment channel leads to 

lower operating efficiency of irrigation system, upgrading the entire canal system 

is very essential to the delivery of water to on-farm more efficient. 

The capacity of water measurement: Currently, the work of measuring water 

levels and discharge of channels is not yet implemented, thus greatly affect the 

operational channel, resulting in the distribution of discharge across the offtake 

was not flexible and accurate. 

Canal security: Given the characteristics of the region, An-Thi irrigation area is 

irrigated and drained entirely by system of pump stations, so that on the whole 

canals have no overflowing work. Irrigation canal is combined with drainage 

canal, water will be drained through the drainage channels and flows to the river. 

Communication: Communication between the parties concerned (company and 

its subsidiaries, between branches and irrigation clusters and between the clusters 

and the operators and between the operators and WUAs) mainly by telephones 

and mobile phones are very convenient and effective. The operating data is sent 

to the IMC through phone and email. 

Transportation: Transportation along the main channel is not good, can go by car 

on some canal bank but quite difficult, mostly be traveling by motorcycle. 
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Perturbation 

The objective of perturbation analysis consisting of causes, intensity and 

frequency is to make use of hydraulic knowledge in identifying and using 

methods to manage most effectively. Factors causing perturbation in operation of 

An-Thi system are identified through investigation, assessment of the system 

including: rainfall, climate change, construction, illegal water delivery in the canal 

and variation of crop pattern and planting schedule. Causes and factors related to 

size, location and frequency are described in Table 1. 

Table 1: Factors cause fluctuation in An-Thi irrigation system 

Reason Magnitude Position Frequency 

Rain heavy Catchment and CA Sometimes 

Construction large Command Area Sometimes 

Illegal water delivery small Command Area Sometimes 

Crop and planting 

schedule 
average Command Area Sometimes 

Sources: Vu Hai Nam, 2016 

Water Accounting 

The amount of water entering the system includes water from the pumping 

stations and rainfall across irrigation area. The total water volume in the system in 

2014 was 305.89 million m3 in which the water volume was 156.34 million from 

pumping stations m3 and rainfall throughout the area irrigation is 149.55 million 

m3. 

The entire 156.34 million m3 of water enters the system from the pumping 

stations is used for agricultural irrigation purposes. Thus, 36.46 million m3 

difference between the input and output of the system will: (1) charging into the 

aquifer for irrigation areas; (2) discharge to drainage systems in irrigated areas; 

and (3) evaporation (outside ET). The data on drainage and underground water 
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in the system is not collected, there is no detailed assessment of this factor. 

Agriculture accounted for mainly in the production activities that use water in the 

An-Thi irrigation system, moreover, there are a very small area of aquaculture 

(approximately 1.5%). 

Operation cost 

An-Thi irrigation system is operated by the subsidiary of IMC Hung Yen. The 

total cost of operating the system is about 13.56 billion VND with total 120 

employees, including 104 personnel operating directly on the system. Payroll 

accounts for a large proportion of 51% of total operating costs, cost of 

renovation works of 19%, maintenance costs account for 3%, electricity costs for 

17%, and administrative expenses accounted for 12%. On the whole, cost for 

maintenance activities is a small amount compared with the total cost, but 

because of irrigation fee revenue offsetting meet only at that level, this is also a 

challenge for the current process modernization of the system. 

Figure 6: Allocating operation expenditure of An-Thi IME 
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2. Developing the strategic plan of irrigation system 

modernization. 

Vision of the system modernization 

On the basis of performance assessment of the irrigation system, analysis results 

regarding capacity, sensitivity, perturbation, water accounting and cost of 

operation in An-Thi irrigation system combining with socio-economic 

development plan of Hung Yen province in 2020 and orientation to 2030, 

consultants unified to draw a conclusion regarding vision of An-Thi irrigation 

system as follows: 

Vision 

“Improving living standard of the community in multiple uses of water by 

optimizing productivity of water and land on the basis of appropriate, sustainable 

and eco-friendly water management.” 

And specific targets of this vision are: 

1. Increasing irrigated area by 2.6%. 

2. Increasing land use efficiency by 2.4%. 

3. Increasing famer’s income by 12.5%. 

Service to users 

The diversity of water services in AnThi irrigation system at present is relatively 

low in small scale of the system, there are many differences in the level of water 

services, while irrigation service in agricultural sector is still the key service. 

Besides, the irrigation system should supplement water service for husbandry and 

fisheries and it is important to extend scale of services to increase economic value 

of water in the system. 
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Demand for operation 

To meet the vision of system and planned objectives, services and quality of 

services supplied by the system at present and in the future, it is necessary to 

improve requirements of operation in the system and on farm with the key 

content “Improving canal system management and water delivery service”. And 

proposed solutions are: (i) Upgrading the canal system in necessary points; (ii) 

Application of regulating structures, water distribution structures…; (iii) 

Establishing procedures of system operation reliably and effectively; (iv) 

Enhancing capacity of system operation; (v) The application of achievements on 

information technology; and (vi) Strengthening relation with local irrigation 

organization. 

Operation improvement 

Improvement of operation for management units toward modernization 

concentrates on: (i) water resources management; (ii) water regulating; and (iii) 

canal operation. It is important to establish a comprehensive approach in every 

management unit to identify challenges and opportunities of modernization 

appropriately. 

Improvement of the system should be considered comprehensively in space 

(from the basin to the field) and in institution (from system level to on-farm 

level) regarding above concentrated aspects. In this report, consultants propose 

key points which should be improved as follows: (i) Pumping stations 

management; (ii) Command area management; (iii) On-farm management; and 

(iv) Canal operation. 

For each improved factor, specific activities in short term and in the future are 

also going to be proposed in Annex 3. 
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3. Monitoring/evaluation - Adjustment 

A Benchmarking system will be developed for Monitoring and Evaluation of the 

irrigation system performance annually. 

For long-term permanent, a M&E system should be developed and applied for 

implementation of the irrigation modernization strategic plan of the system to: (i) 

ensure the plan is implemented in accordance with the roadmap set out; and (ii) 

promptly adjust goals as well as the inadequacies happen to adjust strategic plans 

accordingly Modernization with the general context. 

 

Conclusion and Recommendation 

Irrigation modernization is now a major problem in the implementation of 

National Program on Restructuring Irrigation Sector. With the deterioration of 

the irrigation systems and changing the approach in the management and 

exploitation of irrigation works from service to service with the required 

utilization of water resources multi-purpose building frame modernization is in 

line with the requirements of industry restructuring irrigation agriculture industry 

restructuring.  

Thus the results of the research on IMF are consistent with the requirement and 

orientation of the sector and it will help the irrigation manager to set up and 

implement comprehensively a strategic plan on irrigation system modernization. 

On the other hand, it also enables the State-owned irrigation management 

agencies to be more convenient in developing plan of rehabilitation, 

improvement, and modernization of irrigation systems to meet the requirements 

of sector development and socio-economic development plan of the country. 

An Irrigation Modernization Framework can be built with the service oriented 

management and Modernization approaches makes framing Modernization plan 

in detail for the irrigation system suitable for common development trend. Each 

detail frame Modernization Irrigation in each system will enable management unit 
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operators know the status of the irrigation system, the upgrade work to 

modernize the roadmap ... to ensure the required carrier service. 

On the other hand, Modernization Irrigation Framework will also help the state 

authorities were aware of the situation and the operations and development in 

irrigation systems in the country to serve the review, adjustment and enact 

appropriate policies to improve the efficiency of management and exploitation of 

irrigation systems in Vietnam. 

In order to disseminate and implement the irrigation modernization framework 

to enhance the performance of the irrigation system, the next necessary activities 

are: (i) Submit to MARD to promulgate the irrigation modernization framework 

to the IMC as a base for planning irrigation modernization toward service-

oriented management approach in short-term and long-term; and (ii) Develop the 

guidance with the tools and training for the IMC and State-owned irrigation 

management agencies at provincial level on development of irrigation 

modernization framework. 
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Impacts of the Irrigation Service Fee Policy on On-farm 

Irrigation Management, Agriculture Productivity and 

Household Economy 

 

Le Van Chinh 

 

Abstract 

Irrigation Service Fee (ISF) has been adopted worldwide as an effective tool to 

improve water use efficiency in irrigated agriculture for a major water user 

especially in the context of climate and water scarcity. ISF has been applied 

across Vietnam for decades, but the policy on ISF has changed to subsidize for 

farmers since 2008. Impacts of this policy at on-farm irrigation management and 

household economy have been not documented clearly. Using the impact 

evaluation method, which is difference in difference, this study investigates the 

effects of the current ISF policy at on-farm water management, agriculture 

productivity and household economy in a site and across the 44,600 ha of Cau 

Son irrigation and drainage system in the Red River Basin. 

The impact analysis found that the ISF exemption, after one year of 

implementation, had both disadvantage and advantage at the household level. 

On-farm irrigation performance presented via flexibility, reliability and equity 

indicators had negative and significant impact with p value <0.01.In terms of 

agriculture productivity, cultivation labor and rice yield had no significant 

difference in the study area. While total income, cultivation income of the sample 

households were not affected by the existing ISF subsidy, only net income from 

cultivation had positive effect. For the whole Cau Son system, about 26% of the 

total irrigated area was likely and similarly influenced. In the perspective of 

improved water use efficiency in irrigated agriculture, the current policy on ISF 

exemption is recommended to revise and follow the service-oriented 

management approach. 

Key words: ISF, agriculture, productivity, household, impact 



 
 
 

International Conference on the Mekong, Salween and Red Rivers: Sharing Knowledge and 
Perspectives Across Borders | Faculty of  Political Science, Chulalongkorn University | 12th November 2016 

 

 457 

Introduction 

Globally, water used for agricultural production accounts for 70% of total 

freshwater withdrawals [Faurèsa et al., 2003]. In Vietnam, this figure is reported 

as 80% [KBR., 2009; MARD, 2004]. While competition of water demand among 

different users is increasingly and widespread occurred, more and more water 

requirement for food production leads to the challenge for agriculture sector in 

terms of water use. Thus, water use in this sector is often considered as a major 

factor relating to the water scarcity issue. In practice, to address this issue, water 

pricing mechanism has been adopted as a primary mean many in many countries 

to manage irrigation water consumption [Robert, 2000].  

In Vietnam, water fee (incl. ISF and non-ISF) was adopted since 1962 and 

stipulated in a numbers of Decrees as: 66/CP in 1962, 112/ND in 1984, 

43/2003/ND-CP in 2003 by the Government. The ISF encourages the service-

oriented mechanism for irrigation management in Vietnam. Revenue from the 

ISF, though was still low, formulated a significant budget for the operation and 

maintenance (O&M) of irrigation and drainage schemes [MARD, 2014]. Thanks 

to this budget the irrigators including irrigation and drainage companies (IDMCs) 

- state-owned enterprises - and water user organizations (WUOs), could pay for 

the major expenditures of their O&M activities. A research by Molle and Berkoff 

[2007], indicated that IFS in the Red River Delta covered between 70% and 85% 

of O&M costs, which was a substantial contribution to cost recovery. The 

accountability and responsibility in irrigation services of the irrigators had been 

improved through the ISF system. Meanwhile, the awareness of water users in 

terms of water saving were enhanced. Therefore, the irrigation services were 

improved leading to the higher water efficiency in the irrigation and drainage 

systems [MARD, 2007; Tiep, 2007].  

However, since 2008, ISF policy in Vietnam has changed significantly through a 

number of Decrees by the Government of Vietnam. The ISF, which is separated 

into 2 components: on-farm irrigation fee and headwork irrigation fee, has been 

exempted the headwork fee part. Under this policy, the Government has paid the 

headwork irrigation fee for irrigators as the subsidy for farmers and water users 
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have now only paid for the on-farm irrigation fee. This policy intents to increase 

fund for O&M of irrigation and drainage system, and to reduce the cost burden 

in production for farmers, whose income is quite low in comparison with others 

[Quang and et al., 2008].  

A number of issues related to the ISF policy has emerged both negatively and 

positively. Cook et al. (2013), suggested that under the exemption of ISF, farmers 

on average could save 2% of their annual income. Nevertheless, the policy 

presses an increasing burden of the state budget and leads to constraint of the 

service-oriented functions and incentives of irrigators in water management 

[MARD, 2014]. Removing the ISF reduces the incentive for farmers to use water 

efficiently and also let to less participatory irrigation management [Tiep, 2009]. It 

has weakened the link between farmers, WUGs and IDMCs in managing the 

resource [OECD, 2015]. 

So far, there have been number of studies tried to evaluate the impact of ISF 

exemption after 2008 as Cook et al. [2013], Huyen [2013], [MARD, 2014]. Most 

of studies applied the conventional approach in impact evaluation of the policy at 

broad level (national, province and scheme). Also, the results of quantitative 

impacts of the policy are not clearly identified, especially at the on-farm irrigation 

management and household level. 

The objective of this study, therefore, is to evaluate and document the impacts of 

the policy on ISF exemption on the on-farm irrigation performance, agriculture 

productivity and household economy as part of an on-going research on the 

impacts of ISF policy in the RRB. 

Scope and Methodology 

1. Selection of the study area 

The study was carried out in Cau Son irrigation and drainage area (CS area), 

which is located about 70 km north-east Hanoi in Cau river sub-catchment in the 

mid-land of the Red River Basin (RRB) in Vietnam (Fig. 1). The Red River Basin 

is the second largest river basin in Vietnam and plays an important role in 
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providing water sources for socio-economic development in Vietnam. This 

system is situated within one of 30 irrigation and drainage polders in the Red 

River Basin and is characterized as a typical irrigation and drainage system in the 

basin because it combines both Cau Son gravity canal scheme and pump 

schemes. The Cau Son  irrigation scheme was constructed in 1907-1909, first 

rehabilitated in period of 1966-1973 [Nippon, 2003] and has been upgraded 

under the Vietnam water resources assistance project funded by the World Bank 

including canal lining. 

Figure 1.Study area (Lang Son - LS) in Cau Son irrigation and drainage area with 

sub-catchments in the Red River Basin, Viet Nam 

 

 

Source: [Le and Jensen, 2014] 

 

This study utilizes data available in recent research conducted by Chinh and 

Jensen[2014]. Thus, a sub-scheme E of about 2,350 ha (Fig. 1) was selected in the 

CS area for in-depth study of the impact of the ISF policy on the on-farm 

irrigation management and farming household’s economy. The investigation was 

conducted in LS area in sub-catchment E. The LS area covers about 733 ha 

irrigated by 3 pump stations, including Lang Son, Non Tuong and Dau Nui. 
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2. Surveys and data analysis 

Surveys focused on status of the on-farm irrigation management and household 

economy before and after the implementation of the policy on ISF exemption. 

The study period for in-depth analysis was composed of 2 years 2008 and 2009, 

which year 2008 presented for baseline period (before implementation of the ISF 

exemption) and year 2009 presented for the follow-up period. 

The performance of on-farm irrigation management was presented in terms of 

flexibility, reliability and equity indictors as defined by MASSCOTE approach 

[Renault et al., 2007]. These indicators were surveyed in LS area and measured 

with the scale of 5 levels ranging from 0 to 4. The household economy survey 

also was undertaken in the LS area coinciding with samples in the on-farm 

irrigation management survey. The economy questionnaire covered: (i) socio-

demographic characteristics like household size, gender and education level; (ii) 

inputs and outputs of agricultural production such as labor, seeds and crop yield; 

and (iii) non-agricultural business activities. These surveys were conducted in 

2010 under a research on drainage water reuse in the RRB by Le[2012]with a 

publication in 2014 by [Le and Jensen]. Furthermore, some information on on-

farm irrigation performance was collected by additional survey in 2015. 

The sampling strategy of the on-farm irrigation management and household 

economy surveys was exactly the same. About 100 households were sampled in 

all hamlets of the site with the number of samples in each hamlet proportional to 

its irrigated area of the site. The households were then selected randomly from 

the hamlet’s list of households. These samples provide a confidence interval of 

about 10% at a confidence level of 95%[Le and Jensen, 2014]. Data analysis was 

performed using MS Excel and STATA [Stata Corp., 2011]. 
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3. Impact evaluation method: Difference in Difference Method 

The impact of the policy on ISF exemption on on-farm irrigation performance, 

agricultural productivity and household economy was evaluated using the 

Difference in Difference (DD) method developed by Khandker et al.[2010]. The 

DD estimation method is commonly used to measure the effects of a treatment, 

such as an education program or a policy, based on the behavior of those who 

have received the treatment. A comparison of outcomes is made both before and 

after treatment and with a control group of similar people not benefiting the 

treatment. In our case, the treatment is the application of ISF exemption (policy), 

which was started to apply in 2009 in the study area under the Government’s 

Decree 115/2008/ND-CP. 

The key issue in impact analysis is to estimate the counterfactual for the 

difference in outcome for the treatment group by calculating the change in 

outcome for the comparison group. This method allows taking into 

consideration any changes between the treatment and comparison groups that are 

constant over time. 

The DD estimation technique, using panel data, usually includes two periods: 

base line and follow up. For our study, baseline is year 2008 and follow up is year 

2009.The DD essentially compares treatment and comparison groups in terms of 

outcome changes over time relative to the outcomes observed for a pre-

intervention baseline. That is, given a two-period setting where t = 0 before the 

program, and t = 1 after program implementation, letting Yt
T 

and Yt
C 

be the 

respective outcomes for a program beneficiary (treatment) and non-treated 

(control or without the treatment) units in time t, the DD method will estimate 

the average program impact (DD) as follows:  

 

In this equation, T1= 1 denotes treatment or the presence of the program at t = 

1, whereas T1 = 0 denotes untreated areas.  

When baseline data are available, impacts can be thus estimated by assuming that 

unobserved heterogeneity is time invariant and uncorrelated with the treatment 
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over time. And we must assume that, in the absence of the treatment, the 

outcome in the treatment group would have moved in tandem with the outcome 

in the comparison group. In this study, the treatment group consists 

60households in Lang Son pump scheme benefited from the policy on ISF 

exemption since 2009. The control group is composed of40 households in Non 

Tuong and Dau Nui pump schemes, which were still not subsidized ISF in the 

year 2009.  

The effect of the treatment is estimated by using the diff procedure in STATA 

under linear regression. The command requests the specification of the outcome 

variable. The initial required option is the period, which contains a dummy 

variable indicating the baseline (period=0, year 2008) and a follow-up (period=1, 

year 2009) period. Additionally, the option treated is need, containing a dummy 

variable with the indicator of the control (treated=0, without exemption of ISF) 

and treated (treated=1, with exemption of ISF) individuals. 

We used on-farm irrigation performance, agricultural productivity and household 

economy indicators as outcome variables for the impact evaluation. The 

performance variables were flexibility, reliability and equity. The productivity 

variables were: rough rice yield aggregated across all plots of the household and 

labor for cultivation. Because of the household-level scale of the surveys, the 

outcome variables such as e.g. yield were aggregated across the household’s plots. 

Indicators for household economy include cost and income of cultivation, total 

income and net income of the household. 

 

Results and discussion  

1 Sample characteristic 

According to surveyed data, the sample household’s characteristics on socio-

demography were quite similar between the control and treatment group. As 

shown in Table 1, the average household size, gender, education and experience 

of household’s headman were almost the same between the 2 groups. Also, these 

features were near-constant during the study period. This indicated that there was 

a similarity in socio-demography of the sample selected. 
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Table1. Household’s socio-demography  

Variables Unit 

Baseline (2008) Follow up (2009) 

Contro

l (40) 

Treate

d (60) 

Control 

(40) 

Treate

d (60) 

Household headman's age years old  51.18   55.07   51.18   55.07  

Household headman's 

education Years  0.732  0.733  0.732  0.733 

Household headman male  55 76 55 76 

Household's persons Persons  4.83   4.62   4.83   4.62  

Female Persons 2.60 2.38 2.6 2.38 

Male Persons 2.23 2.23 2.23 2.23 

Sources: the survey in 2010 
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Table2. Household’s agriculture production and economy 

Variables Unit 

Baseline (2008) Follow up (2009) 

Control 

(40) 

Treated 

(60) 

Control 

(40) 

Treated 

(60) 

Irrigated area sao=360m2  10.97   9.88   10.97   9.88  

ISF 103 VND  590.1   300.7   652.9   69.6  

Labor cultivation Manday 139.6 100.4 139.6 95.4 

Rice yield kg  sao-1  179.8   185.3   181.5   194.8  

Cultivation cost 103 VND  4,700.7   3,967.1  4,845.7   3,719.0  

Cultivation income 103 VND  18,800.0   13,900.0   14,600.0   10,800.0  

Total income 103 VND  55,400.0   37,200.0   52,800.0   35,500.0  

Total net income 103 VND  18,700.0   7,891.2   13,300.0   5,546.5  

Ratio of ISF to -

cultivation income 

 

 0.03   0.02   0.05   0.01  

Ratio of ISF to total-

income   0.01   0.01   0.02   0.003  

Ratio of culti. to total 

income   0.40   0.47   0.34   0.42  

Flexibility 

 

 1.99   2.23   1.89   1.87  

Reliability 

 

 1.99   2.20   1.89   1.84  

Equity    2.03   2.19   1.93   1.84  

Sources: the survey in 2010 and 2015 

In terms of household’s economy and agriculture production, it could be 

concluded that, the average size of irrigated agriculture land of the sample was 

not quite different between the control group (10.97 sao) and treatment group 

(9.88 sao) (Table 2). Also, cultivated land of all households in both treatment and 

control groups were irrigated by pumping. Income from cultivation activity was 

significant in both groups accounting from 34%-40% of total household’s 

income for the control group and from 42%-47% for the treatment group. Also, 

there was the similar tendency of increased costs but decreased incomes of the 

sample households. 
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2 Impacts of the policy on exemption of ISF 

2.1 On-farm irrigation performance 

Flexibility and reliability both measure the adequacy of field irrigation scheduling 

(time and amount), with flexibility emphasizing on timing and reliability on amount. 

Equity measures the fairness of the distribution of water at the on-farm level[Le 

and Jensen, 2014].  

According to results of the impact evaluation method (Table 2), the performance 

of on-farm irrigation management was adversely affected by the ISF exemption 

policy. All features including flexibility, reliability and equity were very significant 

(p<0.01) and negative. It was shown that in the control group, mean value of 

these 3 indicators was reduced about 5% (Table 1), however, in the treated 

group, these values was quite considerably decreased by 16%, below the average 

level (2). This indicated that the ISF exemption has made lower water use 

efficiency at on-farm level since the ISF exemption was applied. This confirmed 

with other studies[Cook et al., 2013; OECD, 2015] that water losses and low 

irrigation efficiency were reported in many irrigation schemes.  

Table3. Impacts on on-farm irrigation performance 

Outcome variables Diff-in-Diff Standard error T   p>|t| 

Flexibility -0.258 0.051 -5.07 0.000*** 

Reliability -0.258 0.051 -5.02 0.000*** 

Equity -0.248 0.061 -4.06 0.000*** 

* Means and Standard Errors are estimated by linear regression 

**Inference: *** p<0.01; ** p<0.05; * p<0.1   

 

It should be noted that this situation was at the on-farm level, where the 

relationship between farmers and IDMCs or WUOs existed. Thus, it illustrated 

the weak cooperation between IDMCs and/or WUOs with farmers in irrigation 

management. The effect of ISF exemption indicates the disadvantage of the 

existing subsidy on ISF, which reduces the incentives of both providers and users 

in saving irrigation water. As a result, the water use efficiency at the system level 

also could be negatively influenced. 
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2.2. Agriculture productivity and household economy 

Based on impact analysis, the agriculture production and the economy of the 

sample households have not robust significant different. In terms of agriculture 

productivity, the ISF policy did not influence on rice yield (p>0.1, Table 3). Any 

impact on productivity of the ISF policy could also be expected to be difficult to 

identify given the very small variability of rice yields at household level within and 

between years and sites. In fact, rice yield was estimated by aggregation of yields 

across plots of different groups. Furthermore, once the basic field water 

requirement is met, yield variability is more determined by soil fertility and crop 

management practices than by water. Thus, in a somewhat similar application of 

the impact evaluation method, Rejesus et al.[2011],Le and Jensen[2014]found no 

impact of adoption of irrigation technology on rice yields.  

Table4. Impacts on agriculture productivity and household economy 

Outcome variables Diff-in-Diff    Standard error T   p>|t| 

Rice yield 7.750 7.396 1.05 0.296 

Labor for cultivation -5.057 9.110 -0.56 0.579 

Cultivation income 1.20E+06 8.70E+05 1.34 0.183 

Cultivation cost -3.80E+05 3.80E+05 -0.99 0.324 

Net cultivation 

income 1.50E+06 7.20E+05 2.12 0.035** 

Total income 8.60E+05 6.70E+06 0.13 0.897 

Total net income 3.00E+06 4.00E+06 0.77 0.445 

* Means and Standard Errors are estimated by linear regression 

**Inference: *** p<0.01; ** p<0.05; * p<0.1   

 

The impact on cultivation labor was not significant implying that farmers did not 

change their labor on farming practice under the context of the ISF exemption. 

Given the fact of similar conditions for farming practice including soil, weather 

and irrigation technology during study period, this means that farmers to some 

extent spent similar labor on farming practice. It seems contradictory that 

farmers could use more labor for on-farm irrigation management in the 

treatment group because of lower field irrigation performance as discussed in the 
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section 3.2.1. However, it also could be explained by the fact that in the study 

area, labor for cultivation was aggregated from many activity components 

including field irrigation, land preparation, weeding, fertilizing, harvesting, 

transplanting. 

Except the net income from cultivation, other outcome variables (cultivation 

income, cultivation cost, total income and total net income) had the p value > 0.1 

(Table 3.) This study found that the total amount of ISF of the household 

accounted for 1-2% of total annual income, which was quite similar to the 

findings by Cook et al.,[2013]. This amount of ISF seemed quite small compared 

with the total income of the household and thus have no impact on the 

household economy.  

While average irrigated area of the 2 groups was unchanged, and the average rice 

yield was lightly increase (1-5%), the decrease of cultivation income (about 22% 

in both group, Table 1) could be explained by the substantial reduction in rice 

price in the local market in Vietnam during the study period (2008-2009) [Le and 

Jensen, 2014]. However, the variability of rice price influenced both the control 

and treatment groups. In the meantime, average cultivation cost of the treatment 

group was reduced possibly because of ISF exemption. Therefore, the impact on 

net cultivation income of the household could be mainly made by the ISF 

exemption. 

It should be noted that rice was a main crop for the study area, accounting for 

about 90% of cultivated area and of crop production[Le, 2012]. 

3 Scaling up to the Cau Son area 

There were 109 pump stations in the Cau Son area, serving an irrigated area of 

4961 ha, accounting for 26% of total irrigated area of the Cau Son area. At 

present, all performances of these dynamic irrigation schemes have been under 

the policy of the ISF exemption. Based on the analyzed results of the study, it 

could be concluded that the on-farm irrigation perform of the dynamic irrigation 

schemes were influenced negatively by the exemption of ISF. While net income 

of cultivation was positively affected, other outcomes from agriculture 

productivity and household economy seemed not impacted by the change of ISF 

policy. 
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Conclusion & Recommendation 

This study documents the impacts of the ISF exemption on the field irrigation 

performance, agriculture productivity and household economy in the(pump) 

dynamic irrigation schemes in the Cau Son area. Results of the study indicate that 

the ISF exemption policy has both negative and positive impact on irrigated 

agriculture at household level. 

Impact analysis demonstrated that the implementation of ISF exemption was 

unsuccessful in improving the on-farm irrigation performance by reducing 

flexibility, reliability and equity but without compromising rice yields. Under the 

implementation of ISF exemption, farmers in 109 dynamic irrigation schemes 

covering an area of 26% of the total irrigated area in Cau Son irrigation system 

was likely faced with a considerable effect at on-farm irrigation performance. 

This low on-farm irrigation performance to some extend reflects the weak the 

cooperation between farmers and irrigation management units. In the existence 

of the ISF exemption, labor for cultivation activity was not demanded though 

low on-farm irrigation performance was illustrated. The ISF exemption enhances 

net income from cultivation activity by reducing partly input costs for irrigated 

agriculture production. However, because reduced ISF accounted for small part 

of the total household income, no effect of the ISF exemption on the household 

economy was found. The complexity of the household economy’s structure, in 

which the share of cultivation business accounted for smaller part (34-42%) of 

total income, may affect the robustness of this impact analysis on the household 

economy. 

The disadvantage of the policy on ISF exemption on field irrigation performance 

just one year of the policy enforcement as indicated by this study implied that the 

ISF exemption has been likely sensitive to the quality of irrigation service in the 

Red River Basin. This somehow follows the on-going trend that, the application 

of water pricing or ISF mechanism in irrigation service has been considered as an 

effective mean in improving water use efficiency. In the context of climate 

change and increasing water conflict among water users in the RRB, improving 

the water efficiency in irrigated agriculture becomes very essential in this region. 

Thus, the current policy on ISF exemption should be revised and follows the 
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manner of service-oriented management where, service providers and water users 

should be linked via service contract under the direct payment mechanism as 

previously. Also, form of subsidy for farmers by the Government should be 

changed accordingly. 

A comprehensive impact evaluation of the ISF exemption including different 

levels of water management from on-farm, irrigation schemes and river basin for 

each region across the country may be needed for the sound revision of the 

current ISF policy. Also, at the on-farm level, further studies on the water 

volume of on-farm irrigation application may be required to assess the impact on 

irrigation saving to firmly confirm this analysis result.  
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Abstract  

Cities across Asia are developing and expanding at an unprecedented rate. As 

expansion is typically left up to market forces and the private sector, local and 

national level planning is often overlooked as developers search for development 

sites and land, which can ultimately stimulate the economy of the city and entire 

region. As Mandalay City has a history with various disasters, this Land Cover / 

Land Use (LCLU) will provide both opportunities and challenges for resilience 

urban action plan and planners. In this study, urban land cover pattern derived 

from Landsat TM/ETM satellite data for two decades (1998–2014) using Google 

Earth Engine. These maps show that built-up increased by 5288.40 ha in first 

time period (1998–2002) and 2695.77 ha during next period (2002–2014) of 

study. Three major land covers classes mapped are; (i) built-up, (ii) water and (iii) 

other or non-built-up. The two-time maps were compared to qualitatively and 

quantitatively capture the dynamics of urban expansion in the city. Along with 

urbanized area and urban footprint maps, the new development areas during the 

study time periods were also identified. The assessment on new development 

areas consisted of three major categories of developments, (i) infill, (ii) extension 

and (iii) leapfrog. It was found that during urban growth in 1989 - 2002 period, 

massive reduction of drainage capacity due to extension and in fill.  Large portion 
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of flood built-up area consists of informal settlement along the river (ribbon) and 

on the sand dunes.  

 

Introduction  

As both Mandalay City and Myanmar have a history with various disasters, the 

new urban growth information will provide both opportunities and challenges for 

urban and regional planners. Development sites can be implemented on land, 

which is prone to natural disasters or utilize unsafe materials for building 

construction; both actions result in increased disaster risk. Cities also offer 

employment opportunities, which result in extensive rural-urban migration for 

which often no sufficient housing capacity. This often leads to unplanned and 

unregulated housing referred to as informal settlements, shanty towns or 

“slums”. Typically, these areas are established on land that has been 

environmentally degraded or is vulnerable to natural hazards. The new 

development also encompasses the greatest environmental concerns of human 

populations today, including climate change, biodiversity loss and the pollution of 

water, soils and air. Land Cover Change Detection (LCCD) is a significant tool 

that can be used to increase resiliency to natural disasters. LCCD enables 

municipalities and communities to make knowledgeable decisions about how to 

use its land in ways that are beneficial to current and future residents. 

In recent years, Mandalay City has been rapidly developing without due 

consideration of the adverse impacts on the environment and the water cycle. 

Urban expansion alters the natural landscape, land uses and land cover, for 

example by changing water flows and increasing impermeable areas, thereby 

adding to the flood hazard problem (Satterthwaite 2011). High levels of 

urbanization in river flood plains and other areas of catchments might also 

change the frequency of occurrence of flooding. Urban Land Use Planning 

(ULUP) is a significant tool that can be used to increase resiliency to natural 

disasters. ULUP enables municipalities and communities to make knowledgeable 

decisions about how to use its land in ways that are beneficial to current and 

future residents, along with buildings and infrastructure integrating disaster risk 
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information into ULUP allows for consideration of potential hazards when 

developing plans and regulations and for planner and policy makers to make 

choices to protect population, property and other assets from risk. Mandalay City 

was chosen as a pilot site in order to understand how the current context of local 

land use planning can implement disaster risk information due to its size, 

location, history with disasters and projected future growth. 

 

Study Sites 

The study area, Mandalay City, is located at the center of Myanmar and is the 

second largest city hosting the biggest industrial and commercial center in Central 

Region of Myanmar. The built-up areas in Mandalay city can be classified into 

two regions: Mandalay is bounded by the Ayeyarwady River in the west, Shan 

Mountainous area in the east and the Myint Nge River in south (Figure 1). The 

city population has increased from about 500,000 in 1998 to over a million in 

2002 and to 1.4 million in 2014.  The population is expected to reach 2.86 y 2030. 

Apart from increasing size of the urban area, the city is also witnessing the 

problem of haphazard and unplanned growth resulting in problems to provide 

basic amenities like water supply, sanitation, transport, housing etc.  
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Figure1. Study area 

 

 

Methods  

In order develop appropriate policies and plans to limit environmental hazards 

and limit disaster risk, it is essential to develop precise land use and land cover 

maps. If (uncontrolled) urban growth will be one of the main drivers of future 

disaster risks, it is important to obtain quantitative data about the magnitude and 

spatial distribution of the actual growth. Furthermore, such data is essential for 

the development of future growth scenarios since they are typically based on 

extrapolation of past growth trends. 

The prime step of this methodology was land use and land cover (LULC) 

characterization which was done using water index and built-up index in google 

earth engine. Three major land cover classed mapped were; built-up, water and 

other. Two indices were used to map built-up and water. The rest area was 

categorized as the ‘Other’ class. Built-up index (Zha et al. 2003) was computed to 

map out built-up areas from the remote sensing data. Band 5 (MidIR) and band 4 

(NIR) of Landsat Satellite Image were employed to compute this: 
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Another index used was Water Index (WI) that efficiently maps out water 

covered areas (Parent et al. 2008); 

 

After developing built-up and non-built-up area map, Urban Landscape Analysis 

Tool (ULAT) (Parent et al, 2008) was used to characterize patches built-up areas 

based on their spatial characteristics. Furthermore, the Urban Footprint (UF), 

Urbanized Area (UA) and New Development (ND) were calculated based on the 

urban landscape analysis of maps covering two base years.   

Land Cover and Land Use (LULC) Characterization 

Analysis of the obtained LULC maps indicates that the urban area grew 60% 

between 1989 and 2014 (Fig. 2). Built-up area increased by 5288.40 ha (25%) in 

1989-2002 period and 2695.77ha (10%) during 2002-2014 phase.  The area 

covered by surface water remained relatively stable over the period, with initial 

decrease in amount of water covered area which again increased in 2014 (Fig. 2). 

The built-up areas increased linearly over the years by extension of new township 

due to migration from rural to urban and getting opportunity for employee 

offered by new medium industries. 
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Figure2. Urban built-up area changes in 1989, 2002 and 2014 

 

 

 

Urbanized Area Mapping 

The urbanized area is combination of built-up area (impervious surfaces) and 

urbanized open space where heavily influenced by urbanization (i.e, built-up area 

is occupied more than 50 % of the open space in defined region). Seven classes 

were mapped for urbanized area: urban built-up, suburban built-up, rural built-

up, water, captured open land, rural open land and urbanized open land (Fig. 3). 

It was found that urban built-up area is the majority one and relatively fewer 

suburbs in study area. Suburban areas remain stable while urban built-up grows 

basically as a big urban cluster from 1989 to 2014 by striping suburb in eastern 

part of the city and swallowed by urban built-up area. Urbanized open land is a 

class that is important from viewpoint of high degradation vulnerability of 

undeveloped land patches, present in between developed lands. In new 

developments, it was found that conversion of large portions of rural open land 

to urbanized lands. This resulted in increase of urban built-up area is 2.2 times in 

1989-2002 period. During the same period, urbanized open land decreased by 

579 ha and it is almost same in later period. This was due to limited availability of 

undeveloped lands for creating urbanized open land patches as most of 

undeveloped lands had got degraded during 1989– 2002. Reducing urban open 

land and rural open land lead to the less in capacity of water storage and increase 
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in run-off in urbanized land. This is one of influence factor for urban flood 

(water logging) in the urbanized area.  

Figure3. Urban Area Map 

 

 

Urban Footprint Mapping 

The urban footprint consists of urbanized area and peripheral open space (open 

space less than 100m from the built-up area). The urban footprint identifies levels 

of spatial density in the built-up area. Urban Footprint maps consisted of seven 

categories based on urbaneness (percent of neighborhood that is built-up within 

1 sqkm.) values and their land cover attributes. Urban and suburban built-up land 

increased by 5288.40 ha and 2695.77 ha during 1989-2002 and 2002-2014 time 

periods with simultaneous fall of 4661 and 2471 ha in rural open land. 

Urbanization of villages has initially resulted in increase of rural built-up from 

314 ha to 439 ha but has later decreased by 65 ha. The decrease could be due to 

conversion of rural built-up to suburban and urban built-ups. Due to greater role 

of leapfrog development in first time period of study an increase of 3622 and 29 

ha was noticed for fringe and captured open lands (Fig4).  
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Figure4.  Urban Footprint Area Map 

 

 

Identifying New Developments Areas 

The identification of patches of new development helped in analyzing the pattern 

and type of urban growth that is taking place in city. The new tracts of residential 

area were extended to southern part of the town after 1988. As the need of the 

urban development, highway bus station and trade centers were built in southern 

part of the town. In 1998, Mandalay International Airport was opened in Tadaoo 

Township 30 miles west of Mandalay, and so the development led to southern 

part of the town. Establishing administrative city “Nay Pyi Taw” between 

Yangon and Mandalay in 2003 and constructing Yangon - Mandalay Highway 

made the development of Mandalay get accelerated. From 1989 to 2014, greater 

part of new development could be attributed to extension that accounts for more 

than 69 % of new developments. Leapfrog contributed 15.05 % to new 

development area and the rest 15.5 % developed through infill (Figure 5). 
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Figure5. New Development Map of Mandalay city between 2002 and 2014 

 

 

 

 

 

 

 

 

 

From 1989 to 2002, greater part of new development could be seen in southern 

and south-east part of the Mandalay City. Analysis result attributed to extension 

that accounts 70.53 % of new developments. Qualitative analysis of new 

development maps (Fig. 6) indicates that, from 1989 to2002 development in 

eastern and south eastern parts of the city has been dominated by extension 

process which could be attributed to coming up of new establishment of new 

townships which extended by Mandalay City Development Committee (MCDC) 

After 1990, many small and medium enterprise developed especially in industrial 

zone in the southern part of Mandalay and population of industrial workers had 

also grown up by migration from rural or other cities in this place. Also, the 

transportation lines (i.e. primary roads) are also increased during these periods. In 

the downtown area, high rise buildings were appeared for residential and 

commercial purpose. Furthermore, urbanization occurs inside of the old Palace 

compound due to occupation by the Military in 1988. This occupation leads to 

the construction of new buildings with military purposes in that area. In this 

period, the urbanized open land in eastern and south east part of the City was 

transformed into urban built-up area and totally 578.61 ha of urbanized open 

land was reduced. In this period, leapfrog contributed 20.07 % to new 
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development area and the rest 9.39 % developed through infill. In the period 

1989-2002, the direction of urban expansion of Mandalay city seemed to point in 

the direction of the lower elevation in the western part of Mandalay City, adjacent 

to the Ayeyarwady (Fig 6). 

Detailed land use/land cover maps as of 2002 and 2014/2015, as well as related 

change, transportation infrastructure and assets were extracted from very high 

resolution imagery over Mandalay city area. The maps show status and 

development of urban areas and population density. Land use structure of urban 

extension as well as internal urban developments was quantified in support of 

qualified decision making. Mandalay has recently undergone rapid development: 

the extent of urban artificial classes has extended by almost 23% while internal 

land use changes occurred on 28% of originally built-up areas during the last 13 

years. The red circle in Figure 6 shows that urban extension is also occurred in 

south-west and northern part along the Ayeyarwady River, closed to flood prone 

area, but also in island of the river.  

Figure6. Land use map of Mandalay city (a) for 2002 and (b) for 2014 

  

 

In the 2002-2014 periods, proportions of formation and consumption of urban 

extension flow are given hereafter (Figure7). Apparently, urban classes have been 

extended predominately at expense of agriculture and vacant land. While the first 

process occurred at the city border, the later could be related with infilling of 
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large non-built-up (unused, vacant land) areas remaining with the city border. 

The contribution from leapfrog development increased to 3.99 %, extension 

decreased to 66.85 % of new development and rest 29.15% was infill. Initially, 

vast tracts of land were available at peripheries which eventually got developed by 

leapfrog process.  

Figure7. Formation (left) and consumption (right) of urban extension (100% = 
area of Urban extension) 

 

 

 

CUF = Continuous urban fabric 

DUF= Discontinuous urban fabric 

LUF= Low Density Urban Fabric 

CIT= Commercial and industrial Unit 

TRP= Transportation units 

NRB= Non- residential urban fabric 

UGR= Urban Greenery 

CON=Construction sites 

AGR= Agricultural land 

TRS= Trees 

NAT=Other Natural and Semi-Natural Areas 

VCT=Vacant land  

BAR= Bare land 

WAT= Water bodies 
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Figure8. New Development Map 

 

 

Figure 8 shows that urban extension occurred in south east of the city and the 

agriculture land is changed to urban built-up area during 2002-2014 period. The 

dominant directions of urban expansion were South East and South in 2002-

2014; the growth in these directions was influenced by the physical factors of 

highways, industrial site, new constructions and population direction that 

accelerated the growth in these directions. It clearly shows that the southern 

direction has the highest value of 37.5 % increase in urban expansion followed by 

south east for over 20 % in 2002 and 2014. Fig 9 shows that urban infill 

development is mainly occurred: “Mingalar Mandalay Elite Community” new 

development site (blue rectangle) and new international stadium have established 

in this second period. Urban extension mainly occurred in eastern and southern 

part of old airport and some agricultural land and urban open space in these 

region were converted to urbanized area in this period. We could also find new 

commercial and industrial units, new construction site, and new residential area in 
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southern part of the city (Figure 10). These new urbanized areas are apparent by 

withdraw of agricultural land in this period (Figure 10). 

Figure9. New Development Map 
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Figure10. New Development Map 

 

 

Result and discussion 

The LCLU mapping is basic requirement for monitoring and management of 

natural resource and environment to make a better decision making on 

sustainable society. Since the objective of this research was to develop land use 

plan in increasing resilient city. It indicates the urban built-up area is increased 1.6 

times between 1989 and 2014. Built-up area increased by 5288.40 ha from 1989 

to 2002 and 2695.77 ha during 2002 to 2014 phase.  Water composition in land 

cover was more or less same, with initial decrease in amount of water covered 

area which again increased in 2014. Detailed land use / land cover maps as of 

2002 and 2014/2015, as well as related change, transportation infrastructure and 
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assets were extracted from very high resolution imagery over Mandalay city area 

(Fig. 4 and Table I). 

Mandalay has recently undergone rapid development: the extent of urban 

artificial classes has extended by almost 23% while internal land use changes 

occurred on 28% of originally built-up areas during the last 13 years. The internal 

changes could be related mostly to densification of current urban fabric within 

contemporary urban blocks. 

Detailed land use / land cover maps as of 2002 and 2014/2015, as well as related 

change, transportation infrastructure and assets were extracted from very high 

resolution imagery over Mandalay city area. The maps show status and 

development of urban areas and population density. Mandalay has recently 

undergone rapid development: the extent of urban artificial classes has extended 

by almost 23% while internal land use changes occurred on 28% of originally 

built-up areas during the last 13 years. The internal changes could be related 

mostly to densification of current urban fabric within contemporary urban 

blocks. Land use structure of urban extension as well as internal urban 

developments was quantified in support of qualified decision making. 

 

Conclusions 

The study clearly illustrated how an urban development pattern is taking over in 

Mandalay City. ULA tool was mainly used in this study and it is useful investigate 

tool measuring the trend of spatial pattern in development area and also how 

development influences the impact on natural resources. Findings of this study 

despite most of changes concentrated to the very near surroundings of the 

Mandalay agglomeration, other areas have been identified which might represent 

potential future regional centers of development or environmental degradation 

hot-spots. This result can also be used as input data for urban planners for more 

efficient planning. 
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Abstract 

The Nu-Salween River flows from China to Myanmar and Thailand. Both China 

and Myanmar have proposed hydropower projects on this shared river. This 

paper investigates the role of environmental impact assessment (EIA) in the 

governance of Nu-Salween River in order to find ways for the riparian states to 

improve their EIA practice. The paper finds the potential role of EIA in 

facilitating decision-making towards sustainability has not yet been fulfilled either 

by China or Myanmar. China’s EIA law is weak compared with Myanmar’s EIA 

law in standards, scope, and transparency. It can be observed that in practice, 

both China and Myanmar EIA reports of hydropower projects often downplay 

the environmental impacts. Chinese investors in Myanmar are endeavoring to 

improve EIA after encountering challenges to their environmental protection 

measures for several projects from hydropower to mining and pipeline 

constructions. This paper argues that China should learn from Myanmar to 

improve the transparency of its EIA, take more social issues into its EIA 

assessment and justify mitigation measures based strictly on science strictly. As an 

upstream state, China should take trans-boundary impacts into consideration in 

EIA of hydropower projects on Nu River if China plans to develop hydro-

projects on the same Nu River. Downstream Myanmar may learn from China the 

experience and lessons in administrating and supervising the EIA of hydropower 

projects as China may have the richest experience and lessons in developing 

hydropower projects today in the world. 
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Key words: EIA law and practice, Nu-Salween River, Dams on Salween River, 

Nu-Thanlwin River 

 

Introduction 

The countries covered by China’s One Belt, One Road1 Initiative are mainly 

developing states. It is a widespread assumption in China that the environmental 

standards of developing countries are much lower than those of developed 

states.2  The prejudice that developing countries normally would accept more 

environmental losses as a trade-off for economic development can be very wrong 

according to this author’s research. This paper takes Myanmar as a case study to 

compare the Myanmar and Chinese environmental protection in the field of 

environmental impact assessment (EIA) rules and practice for hydropower 

projects. The failure to fully address environmental impacts caused by foreign 

investments explains partially the rejection of some investment projects in 

Myanmar. When implementing the One Belt, One Road Initiative, China should 

follow clear guidelines on green development along the Belt and Road.  

The Nu-Salween River3 flows from China to Myanmar and Thailand. Forty-two 

42 per cent of its river basin is in China, 53 per cent in Myanmar and the 

remaining five 5 per cent in Thailand.4 More than 10 million people, representing 

at least 13 different ethnic groups, depend on the Salween River basin for their 

                                                            
1 One Belt, One Road – insert brief description here *Professor, Law School, University of 
International Business and Economics, Beijing, China. This research has received support from 
the Professional Development of Water Governance and Regional Development Practitioners in 
the Salween Basin led by the Center for Social Development Studies, Chulalongkorn University, 
Thailand. The author can be reached through bianyongmin@uibe.edu.cn. 
2 Zhao Juling, ‘Zhong guo shi xing fa zhan zhong guo jia zhi liang biao zhun yu mei guo you cha 
ju (China adopts the environmental standards for developing states: lower than American Ones)’, 
12 March 2011, http://news.eastday.com/c/2011lh/u1a5779317.html (last visited 11June 2016). 
3 The Myanmar name of this river is Thanlwin. Here we refer to the Chinese portion of the river 
as the Nu, and the Burmese/Thai portion as the Salween. 
4 Jia Jianwei, Jiang Ming and Lu Sunyun, ‘Zhong Mian Jing Nei Nu Jiang- Sa Er Wen Jiang Shui 
Wen Te Zheng Dui Bi Fen Xi (Analysis of the Hydrological Features of Nu-Salween River in 
China and Myanmar)’ (2014) 45 (S2) Ren Min Chang Jiang (Yangtze River) 9-11 at 9. 

http://news.eastday.com/c/2011lh/u1a5779317.html
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livelihoods.5  The mountains and valleys of the watershed are home to some of 

the most biologically and culturally diverse areas in the world.6  Running down 

from the Tibetan Plateau, the river drops some 5000 meters, much of that in 

steep gorges, making the Nu-Salween extremely attractive to hydropower 

developers.7  

Both China and Myanmar have proposed to develop hydropower projects on 

their shared Nu-Salween River. The early plan on utilization of Nu was to build a 

cascade of 13 dams.8  After this plan was suspended by former Chinese Premier 

Wen Jjiabao,9   the government made a second plan for the cascade of five5 dams 

on Nu in China’s 12th Five-year Plan.10  But this second plan did proceed.11 The 

newly released 13th Five-year Plan did not mention the development of hydro-

resources of the Nu River, 12 meaning the dam-building on Nu River won’t start 

at least before 2020. Downstream Myanmar has planned six6 dams on Salween.13 

These dams are in different stages of preparation, signing memorandums of 

                                                            
5 Food and Agriculture Organization, ‘Water Report 37: Salween Basin’ (2011), 
http://www.fao.org/nr/water/aquastat/basins/salween/index.stm. 
6 Darrin Magee and Shawn Kelley, ‘Damming the Salween River’, in Francois Molle et al (ed.) 
Contested Waterscapes in the Mekong Region (London: Earthscan, 2009), p.115. 
7 Darrin Magee, ‘Powershed Politics: Yunnan Hydropower under Great Western Development’ 
(2006) 185 The China Quarterly 23-41 at 23. 
8 Du Jing, ‘Nu Jiang Zhong Xia You Shui Dian Kai Fa Bao Gao Zai Jing Tong Guo Shen Cha 
(The Plan on Development of Hydropower in the Middle and Lower Reaches of Nu Was 
Adopted in Beijing)’, Yun Nan Ri Bao (Yunnan Daily), 15 August 2016. 
9 Deng Jin, ‘Huan Bao Xin Li Liang Deng Chang De Tai Qian Mu Hou (The Context of 

Environmental NGOs Come to the Stage)’，Nang Fang Zhou Mo (Nangfang Weekends)，28 
January 2005, available at http://www.people.com.cn/GB/huanbao/1072/3152478.html(last 
visited 22 April 2016). 
10 State Council, ‘Shi Er Wu Neng Yuan Fa Zhan Gui Hua (The 12th Five-Year Development 
Plan of Energy)’, 1 January 2013, http://www.gov.cn/zwgk/2013-01/23/content_2318554.htm 
(last visited 22 April 2016). 
10 The whole hydropower development plan in 12th Five-year Plan was fulfilled only about 50 
percent due to 
11 The whole hydropower development plan in 12th Five-year Plan was fulfilled only about 50 
percent due to various difficulties, see Jia Kehua, ‘Shui Dian Gui Hua Wan Cheng Qing Kuang 

Wei He Da Wu Zhe (Why Only Half of the Hydropower Plan Finished)’，Zhong Guo Neng 

Yuan Bao (China Energy News), 2 May 2016, p.1, available at 
http://paper.people.com.cn/zgnyb/html/2016-05/02/content_1676273.htm (last visited 10 May 
2016). 
12 The National Development and Reform Commission and National Energy Administration, 
The 13th Five-Year Development Plan of Electric Power, 
http://mt.sohu.com/20161107/n472522229.shtml (last visited 13 November 2016). 
13 The Irrawaddy, Feasibility Studies for 6 dams on Salween, 4 October 2013, 
http://www.irrawaddy.com/news/latest-news/feasibility-studies-underway-6-salween-dams-
report.html  (last visited 4 November 2016). 

http://www.people.com.cn/GB/huanbao/1072/3152478.html
http://www.gov.cn/zwgk/2013-01/23/content_2318554.htm
http://paper.people.com.cn/zgnyb/html/2016-05/02/content_1676273.htm
http://mt.sohu.com/20161107/n472522229.shtml
http://www.irrawaddy.com/news/latest-news/feasibility-studies-underway-6-salween-dams-report.html
http://www.irrawaddy.com/news/latest-news/feasibility-studies-underway-6-salween-dams-report.html
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agreement, or conducting environmental impact assessments among others etc. 

But none are under construction yet. In October 2016 the Government of 

Myanmar is commencing a Strategic Environmental Assessment of its 

Hydropower Sector across the entire country, including the proposed 

hydropower in the Nu-Salween basin. 

The Nu-Salween basin is not only rich in hydropower potential, but also famous 

for its biological and cultural diversity. The planned cascade of dams from 

upstream to downstream would cause significant changes to the current velocity, 

temperature, flow and other hydrological features of water, sediments and the 

habitat of aquatic organisms. The lands that would be flooded to make reservoirs 

are homes to many ethnic groups, endangered animals and precious plants. 

Fortunately, both China and Myanmar have decided to use environmental impact 

assessment (EIA) in the decision-making process for these hydropower projects 

to avoid substantial negative impacts to environment and communities. This 

paper compares the Chinese and Myanmar EIA law and practice to analyze 

which approach may better contribute to sustainability. In the light of the 

involvement of Chinese technologies and capital investment in hydropower 

projects in Myanmar, this paper further discusses the challenges for Chinese 

investors who invest in Myanmar compared with their experience conducting 

EIA in China.  

One purpose of this research is to find out what China and Myanmar can learn 

from each other to improve their EIA practice in utilizing their shared river. The 

comparison is done based on the provisions of EIA laws and practices in both 

countries. The Myanmar EIA laws scrutinized by this study are mainly the 

Environmental Conservation Law (2012),14 the Environmental Conservation 

Rules (2014), 15 and the Environmental Impact Assessment Procedure (2015). 

                                                            
14 Environmental Conservation Law of Myanmar, 2012, available at 
http://www.burmalibrary.org/docs15/2012-environmental_conservation_law-PH_law-09-2012-
en.pdf (last visited 24 April 2016). 
15 The Ministry of Environmental Conservation and Forestry of the Republic of Union of 
Myanmar, Environmental Conservation Rules, Notification No. 50/2014, June 2014, 
http://www.burmalibrary.org/docs21/2014-06-Environmental_Conservation_Rules-en.pdf (last 
visited 25 April 2016). 

http://www.burmalibrary.org/docs15/2012-environmental_conservation_law-PH_law-09-2012-en.pdf
http://www.burmalibrary.org/docs15/2012-environmental_conservation_law-PH_law-09-2012-en.pdf
http://www.burmalibrary.org/docs21/2014-06-Environmental_Conservation_Rules-en.pdf
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The EIA practices discussed, however, are mainly cases before the 2014 

Environmental Conservation Rules and the 2015 EIA Procedure because EIA 

reports after the 2015 EIA Procedure, which was adopted in December of 2015, 

are not yet available. The Chinese EIA laws are composed of the Law on 

Environmental Impact Assessment (2002)16 revised as 2016 and a series of 

regulations and measures adopted to supplement this law. Since the EIA reports 

of projects on international rivers are not publicly available, the analysis of 

Chinese EIA of hydropower projects is based on released EIA reports of 

projects on Jinsha River, a tributary of Yangtze River. The comparison follows 

three dimensions: the standards, the scope, and transparency, as the author 

believes they are critical for a successful EIA. 

The paper is comprised of six parts premised by: this introduction (Part I). Part II 

argues that the role of EIA in governance of the Nu-Salween River has not yet 

been effectively utilized in China or Myanmar. Part III finds that the provisions 

of Chinese EIA law are weaker than those of Myanmar EIA law in all three 

dimensions. But in practice both Chinese and Myanmar EIAs down play the 

negative social and environmental impacts of hydropower projects. Part IV 

observes the EIA practices by Chinese investors in Myanmar and their efforts to 

improve their EIA. Part V discusses what China and Myanmar can learn from 

each other in using EIA as an instrument to better governance of Nu-Salween 

and other rivers. Part VI offers brief conclusions of this paper. 

Environmental Impact Assessment in Nu-Salween River: 

potentials not yet fulfilled 

Environmental Impact Assessment (EIA) is an instrument to help the decision-

makers to understand the environmental risks of proposed projects and plans in 

order to make decisions that fully consider sustainability. China adopted its EIA 

law in 2002. Although this law requires both projects and plans to be subject to 

                                                            
16 Law of Environmental Impact Assessment of China, 2002, English version available at 
http://hk.lexiscn.com/law/law-of-the-peoples-republic-of-china-on-environment-impact-
assessment.html.  

http://hk.lexiscn.com/law/law-of-the-peoples-republic-of-china-on-environment-impact-assessment.html
http://hk.lexiscn.com/law/law-of-the-peoples-republic-of-china-on-environment-impact-assessment.html
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EIA,17 the Regulation on Environmental Impact Assessment of Plans was not 

made until 2009.18 For hydropower projects, EIA is required before project 

construction begins.19 But according to the Provisions on State Secrets and Their 

Classification,20 data and information about international rivers are state secrets. 

Therefore the detailed EIA reports of hydropower projects on international 

rivers are not publicly accessible. 

China has adopted a learning-by-doing approach to its EIA law and practice. 

Under such an approach, it is hard to expect a highly effective impact of EIA in 

the first years. According to the Ministry of Environmental Protection of China, 

in the first two years after the EIA law entered into force, problems were found 

in the process of large scale construction, such as failure to implement 

environmental protection measures, soil erosion to various degrees, and lack of 

water downstream of the dam and negative impacts on the economy of 

downstream communities.21   The Ministry of Environmental Protection revised 

the Technical Guidelines to Environmental Impact Assessment in 2011, adding 

some new concepts such as social impact assessment, cumulative impact and 

public participation.22 Lack of sufficient protection of fisheries in hydro-projects 

gained the authority’s attention in the 10th year of implementation of EIA law. 

The Notification to Enhance the Protection of Aquatic Organism and Tighten 

the Administration of Environmental Impact Assessment issued by the Ministry 

of Environment and Ministry of Agriculture jointly in 2013, requires, inter alia 

among others, classifying the aquatic organisms and their habitats as sensitive 

                                                            
17 Art. 3, Law of Environmental Impact Assessment of China, 2002. 
18 State Council, Regulation on Environmental Impact Assessment of Plans, 2009, 
http://www.gov.cn/zwgk/2009-08/21/content_1398541.htm (Last visited 1 May 2016).  
19 Art. 25, Law of Environmental Impact Assessment of China, 2002. 
20 Ministry of Water Resources and National Administration on the Protection of State Secrets, 
‘Shui Li Gong Zuo Zhong Guo Jia Mi Mi Ji Mi Ji Jv Ti Fan Wei De Gui Ding (Provisions on 
State Secrets and Their Classification in Water Resources)’, 2013. 
21 Ministry of Environment and National Development and Reform Commission of China, 
‘Guan Yu Jia Qiang Shui Dian Jian She Huan Jing Bao Hu Gong Zuo De Tong Zhi (Notification 
on Enhancing Environmental Protection in Hydropower Construction)’, Huanfa [2005] No.13, 
20 January 2005. 
22 Ministry of Environment of China, ‘Huan Jing Ying Xiang Ping Jia Ji Shu Dao Ze (The 
Technical Guidelines for Environmental Impact Assessment), HJ 2.1-2011,1 September 2011, 
available at http://kjs.mep.gov.cn/hjbhbz/bzwb/other/pjjsdz/201109/t20110908_217113.htm 
(last visited 24 April 2016). 

http://www.gov.cn/zwgk/2009-08/21/content_1398541.htm
http://kjs.mep.gov.cn/hjbhbz/bzwb/other/pjjsdz/201109/t20110908_217113.htm
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elements s and making feasible measures in accordance with the order to avoid or 

reduce negative impacts, or restore aquatic resources.23   This Notification also 

requires the Ministry of Environment and Ministry of Agriculture to launch a 

collaborative research on the methodology to assess impacts to aquatic organisms 

in order to provide “credible” technical support and guidance to the protection 

of aquatic organisms in the EIA process.24   The newest improvement to the EIA 

process adopted in 2015 featured a reform on the qualifications of organizations 

undertaking EIAs25. Over time, the EIA scheme has been improved, but in this 

problem-fixing process, many projects, including hydro-projects, had been 

approved with holes and flaws as well as confusions in the initial years of EIA 

implementation in China. 

Myanmar started to require project designers to conduct EIA in 2012, a decade 

later than China. The Environmental Conservation Law of Myanmar authorized 

the then Ministry of Environmental Conservation and Forestry (MOECAF)26 “to 

lay down and carry out a system of environmental impact assessment and social 

impact assessment as to whether or not a project to be undertaken would cause a 

significant impact on the environment”.27  But this Law did not provide detailed 

requirements for EIA. Chapter XI of the Environmental Conservation Rules 

(2014) established a framework of EIA. MOECAF is to determine which 

projects, categories of plan, businesses or activities are required to conduct EIA,28  

which should be done by a third party with suitable qualifications.29  The EIA 

report shall be reviewed by a Review Body composed of experts from 

                                                            
23 Ministry of Environment and Ministry of Agriculture of China, ‘Guan Yu Jin Yi Bu Jia Qiang 
Shui Sheng Sheng Wu Zi Yuan Bao Hu Yan Ge Huan Jing Ying Xiang Ping Jia Guan Li De Tong 
Zhi (The Notification to Enhance the Protection of Aquatic Organism Tighten the 
Administration of Environmental Impact Assessment), Huanfa[2013] No.86, 5 August 2013. 
24 Art. 5, ibid. 
25 Ministry of Environmental Protection, ‘Jian She Xiang Mu Huan Jing Ying Xiang Zi Zhi Guan 
Li Ban Fa (Measures on Administration of the Qualification of Environmental Impact 
Assessment of Projects)’, 28 September 2015, available at 
http://www.mep.gov.cn/gkml/hbb/bl/201510/t20151008_310733.htm (last visited 24 April 
2016). 
26 The MOECAF has been replaced now by the Ministry of Natural Resources and Environment. 
27Art.7(m), Environmental Conservation Law of Myanmar, 2012. 
28Art. 52 of Environmental Conservation Rules, id. 
29Art. 56, id.  

http://www.mep.gov.cn/gkml/hbb/bl/201510/t20151008_310733.htm
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government departments and organizations.30 Private experts may also have 

chance to join the Review Body.31 In the last month of 2015, the MOECAF 

adopted the Environmental Impact Assessment Procedure (hereafter referred as 

2015 EIA Procedure), which details the EIA system of Myanmar. This procedure 

sets a two-tiered system of Initial Environmental Examination (IEE) and EIA.32 

IEE applies to projects with limited scope or size, temporary, local and reversible 

environmental and social impacts. It can be inferred that most hydro-projects 

have to go through EIA, not IEE. This procedure also surprised investors by 

applying to any projects, field site, factory or business which existed prior to the 

issuance of the procedure.33 This means heavy work reviewing all the projects and 

business according to the Annex I ‘Categorization of Economic Activities for 

Assessment Purposes’ to decide whether new conditions will be added to their 

permission or construction or operation. Hydro-projects such as the Mong Ton 

Dam34 at Upper Salween are subject to the procedure of review.  

Although the EIA Procedure of Myanmar sets up comprehensive standards and 

detailed procedures to avoid or reduce adverse environmental or social impacts 

to Myanmar, it says nothing about transboundary impact assessment. The first 

dam on the Salween targeted for construction, the Hatgyi Dam near the 

Myanmar and Thailand border may cause significant environmental impacts in 

both in Myanmar and Thailand.35 However, it is not clear how Myanmar will 

address transboundary environmental impacts in its future governance of 

international rivers. 

 

                                                            
30Art. 58, id. 
31Art. 59, id. 
32Chapter IV IEE and Chapter V EIA, id. 
33Art. 4 of the EIA Procedure, id. 
34The Mong Ton Dam is planned to be built in Shan State of Myanmar. The 241 meter high dam 
will produce 7000 MW of power, 90percent of which will be exported to Thailand. The 
projectors are China Three Gorges Corporation, EGAT International Co. Ltd of Thailand and 
International Group of Entrepreneurs Co. Ltd of Myanmar. See Naypyidaw must cancel its latest 
plans to build Upper Salween (Mong Ton) dam in Shan State,9 June 2015, 
http://www.shanhumanrights.org/index.php/news-updates/216-naypyidaw-must-cancel-its-
latest-plans-to-build-the-upper-salween-mong-ton-dam-in-shan-state (last visited 25 April 2016). 
35See the Environmental Impact Assessment Report, prepared by the Environment Research 
Institute of Chulalongkorn University, Thailand, 2008. 

http://www.shanhumanrights.org/index.php/news-updates/216-naypyidaw-must-cancel-its-latest-plans-to-build-the-upper-salween-mong-ton-dam-in-shan-state
http://www.shanhumanrights.org/index.php/news-updates/216-naypyidaw-must-cancel-its-latest-plans-to-build-the-upper-salween-mong-ton-dam-in-shan-state
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China’s EIA law is weak compared with Myanmar’s EIA law 

China’s EIA is a ‘soft rein over a dashing horse’: the economy. China’s economy 

experienced high speed development in the past 30 years, especially from the 

second half of 1990s to the first decade of the 21st century.36.   At the same time, 

a high environmental and health cost was paid for economic growth.37 The 

Proposal in the 10th Five-year Plan by the Central Government of China 

presented that “Development is the absolute principle, the key to solve all 

problems of China”.38 Under the absolute principle of development, environment 

degradation was often deemed the trade-off that China had to accept. For a long 

time, hydropower has been viewed as clean and renewable energy, one important 

solution to China’s shortage of energy.39 The huge benefits to the local county 

and the potential economic income that would be generated almost always 

overrode the environmental concerns and risks showed in EIA reports. From the 

very beginning, the scale has not been balanced. This may explain the weakness 

of China’s EIA compared with Myanmar’s.  

a. Myanmar EIA refers to international standards clearly 

Although Myanmar remains among the least developed countries in the world, its 

EIA procedure refers to international standards clearly several times. It defines 

“good practice” as “practice which is recognized by a consensus of relevant 

stakeholders (including without limitation government, industry, labour, 

financiers and academia) as having been adopted by leading, reputable companies 

                                                            
36 Based on the annual reports on statistics of economy released by the National Bureau of 
Statistics of China, http://data.stats.gov.cn/search.htm?s=GDP.  
37 World Bank and the State Environment Protection Administration of China, Cost of Pollution 
in China: Economic Estimates of Physical Damages, 2007, 
http://siteresources.worldbank.org/INTEAPREGTOPENVIRONMENT/Resources/China_C
ost_of_Pollution.pdf (last visited 25 April 2016).  
38 The Fifteenth Central Committee of the Communist Party of China, ‘Zhong Gong Zhong 
Yang Guan Yu Zhi Ding Guo Min Jing Ji He She Hui Fa Zhan Di Shi Ge Wu Nian Gui Hua De 
Jian Yi (The Proposal on the 10th Five-year Plan on National Economy and Social 

Development)’，11October2000，http://www.people.com.cn/GB/paper39/1716/277521.html

（last visited 25 April 2016）.  
39 Junsong Gui, Yuewen Fu, ‘Zhuan Fang Zhong Guo Shui Li Fa Dian Gong Cheng Xue Hui 
Chang Wu Mi Shu Zhang Wu Yi Hang (Interview with Yihang Wu, the Vice Secretary-general of 
China’s Hydro-power Project Association), Zhong Guo Neng Yuan Bao (China Energy 

Newspaper)，p. 16,15 June, 2015. 

http://siteresources.worldbank.org/INTEAPREGTOPENVIRONMENT/Resources/China_Cost_of_Pollution.pdf
http://siteresources.worldbank.org/INTEAPREGTOPENVIRONMENT/Resources/China_Cost_of_Pollution.pdf
http://www.people.com.cn/GB/paper39/1716/277521.html
http://www.people.com.cn/GB/paper39/1716/277521.html
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of international standing.”40 For projects involving involuntary resettlement and 

indigenous peoples, the policies of the World Bank and the Asian Development 

Bank shall be applicable until the Myanmar government issued its own specific 

procedures.41 The prevention and minimization of pollution from the project 

should be based on best available technology and good practice.42 When the 

MOECAF reviews and approves the conditions for issuing the environmental 

compliance certificate, it may refer to good practice to determine the reduction of 

adverse impacts of the project.43 

The Chinese EIA law, regulations and technical guidelines did not refer to 

international standards. It cannot be argued, however, that China’s national 

standards are always lower than international standards. It is beyond the scope of 

this research to compare China’s national standards and international standards in 

detail. But it can be found that some international standards are missing in 

China’s national standards. For example, the special protection to indigenous 

peoples - the concept of indigenous peoples is not found in China’s EIA legal 

system. Instead of indigenous peoples, concept of minority or ethnic groups is 

adopted in Chinese law. But in the context of EIA, the rights of indigenous 

peoples are different from those of Chinese minorities defined by Chinese law. 

The UN Declaration on the Rights of Indigenous Peoples requires States to 

consult and cooperate in good faith with the indigenous peoples concerned, 

through their own representative institutions in order to obtain their free, prior 

and informed consent before adopting and implementing legislative or 

administrative measures that may affect them.44 Furthermore, indigenous peoples 

who have unwillingly lost possession of their lands, when those lands have been 

“confiscated, taken, occupied or damaged without their free, prior and informed 

consent” are entitled to restitution or other appropriate redress.45 The Chinese 

minorities affected by hydro-power projects are compensated according to the 

                                                            
40 Art 2(k), Chapter I, Environmental Impact Procedure of Myanmar, 2015. 
41 Art. 7, Chapter II, id. 
42 Art. 16 (ix), Chapter II. 
43 Art. 92(f), Chapter VIII. 
44 Art. 19, UN Declaration on the Rights of Indigenous Peoples, 2007, 
http://www.un.org/esa/socdev/unpfii/documents/DRIPS_en.pdf.  
45 Art. 28, id. 

http://www.un.org/esa/socdev/unpfii/documents/DRIPS_en.pdf
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national and local standards for their loss of land and livelihood, but the 

compensation is normally given after the project is approved by the authority. 

There is no procedure for free, prior and informed consent before the decision to 

occupy lands is made.46 

In December 2015, Myanmar adopted National Environmental Quality 

(Emission) Guidelines proposed by MOECAF. Article 3 of the Guidelines clearly 

tells the relationship between this Myanmar standard and international standard: 

“These Guidelines have been primarily excerpted from the International Finance 

Corporation (IFC) Environmental Health and Safety (EHS) Guidelines”. Because 

of the time and expertise needed for codifying environmental standards, it is a 

smart approach to adopt international standards unless any part of them is 

proved inappropriate for Myanmar.  

China has invested a lot of resources to make and revise its own environmental 

standards, especially after 2006.47 Now China has adopted nearly 2000 various 

environmental standards.48 For international standards, China adopts an 

approach to achieve them step by step49 because the degradation of environment 

in some fields is too severe to meet international standards immediately. China 

has to start with some national standards which won’t threaten the survival of 

most industries in China. A typical example is air quality. For the other 

environmental standards, consistency and integration are needed. For example, 

there are now at least three water quality standards: surface water.50 Irrigation 

water and fisheries water. Compared with the Myanmar approach of referring to 

international standards, the Chinese EIA has wide discretion in issues where no 

national standards are available. The impact of hydropower projects on biological 

                                                            
46 State Council of China, ‘Da Zhong Xing Shui Li Shui Dian Gong Cheng Jian She Zheng Di Bu 
Chang He Yi Min An Zhi Tiao Li (Regulation on Compensation for Expropriation of Land and 
Resettlement of Migrants)’, 2006, http://www.gov.cn/flfg/2006-08/13/content_367585.htm 
(last visited 15 June 2016).  
47 Ministry of Environment of China, ‘Guo Jia Huan Jing Bao Hu Biao Zhun Shi Er Wu Gui Hua 
(The 12th Five-Year Plan of National Environmental Standards)’, 17 February 2013, p.7, 
http://www.mep.gov.cn/gkml/hbb/bwj/201302/t20130222_248380.htm (last visited 28 April 
2016).  
48 Id., p.7 &13. 
49 Id., p.14. 
50 Id., p.10. 

http://www.gov.cn/flfg/2006-08/13/content_367585.htm
http://www.mep.gov.cn/gkml/hbb/bwj/201302/t20130222_248380.htm


 

  
International Conference on the Mekong, Salween and Red Rivers: Sharing Knowledge and 

Perspectives Across Borders | Faculty of  Political Science, Chulalongkorn University | 12th November 2016 
 

 

500 

 

diversity unfortunately is one of the fields where no national standards have been 

adopted yet.51 

b. Myanmar EIA is more transparent, especially in public participation 

According to Article 17 of Myanmar’s 2015 EIA Procedure, either foreign or 

domestic organizations or third parties may qualify to undertake EIA if they are 

registered with the Department of Environment Conservation. The EIA of the 

Mong Ton Dam at Upper Salween was conducted by an Australian company, 

Snowy Mountains Engineering Corporation.52 The EIA of Myitsone Dam 

Myitsone Dam at Ayeyarwady River was conducted the by Changjiang Institute 

of Survey, Planning, Design and Research Limited Co. of China.53 The EIA of 

Hutgyi Dam at the lower reaches of Salween was conducted by the 

Chulalongkorn University of Thailand.54 In China, EIA must be conducted by an 

entity registered according to Chinese law and operating in China.55 Before 2015, 

some EIA entities were actually affiliated with government environmental 

authorities at different levels. They often took advantage of this special 

relationship with the authority that approves the EIA reports to get “unfair 

benefits”.56 But these EIA entities have been forced to decouple from 

environment authorities since late 2015 and operate independently. 

                                                            
51 Chen Kailin, Ge Huaifeng andYan Xie, ‘Shui Li Shui Dian Gong Cheng Zhong De Sheng Wu 
Duo Yang Xing Bao Hu – Jiang Sheng Wu Duo Yang Xing Ying Xiang Ping Jia Na Ru Shui Li 
Shui Dian Gong Cheng Huan Ping (Biodiversity conservation in hydropower projects: 
introducing biodiversity impact assessment into environmental impact assessment of hydropower 
projects )’(2013)44(5) Shui Li Xue Bao (Hydropower Journal) 608-614 at 612-613. 
52Upper Thanlwin (Mong Ton) Hydropower Project, 
http://www.mongtonhydro.com/eportal/ui?pageId=133208, 22 January 2015 (last visited 28 
April 2016).  
53 Changjing Survey, Planning, Design and Research Limited Co., ‘Environmental Impact Report 
of Hydropower Development in Upper Reaches of Ayeyawady River’, March 2010. 
54 Environmental Research Institute, Chulalongkorn University, ‘Final Report of the 
Environmental Impact Assessment of the Hutgyi Hydropower Project’, July 2008.   
55 Art. 7&8, ‘Jian She Xiang Mu Huan Jing Ying Xiang Ping Jia Zi Zhi Guan Li Ban Fa (The 
Administration of the Qualification of Environmental Impact Assessment of Projects 

)’，released by the Ministry of Environment of China, November 2015, 
http://www.mep.gov.cn/gkml/hbb/bl/201510/t20151008_310733.htm (last visited 15 June 
2016).  
56 Ministry of Environment of China, ‘Jian She Xiang Mu Huan Jing Ying Xiang Ping Jia Zi Zhi 
Guan Li Ban Fa Xiu Gai Shuo Ming Amendment of the Administration of the Qualification of 

http://www.mongtonhydro.com/eportal/ui?pageId=133208
http://www.mep.gov.cn/gkml/hbb/bl/201510/t20151008_310733.htm
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Transparency of the EIA is typically marked by prior informed public 

participation. The current case of Myanmar in this regard is quite inspiring. First, 

the scope of ‘public’ is much wider than its counterpart in the Chinese EIA. Take 

the EIA process for the Mong Ton dam as an example; the participants at the 

first scoping meeting of EIA included four national parties, four government 

organs, one international agency (UNDP), 11 media groups, and 24 non-

governmental organizations (NGOs) as well as local residents and others.57 In 

China, environmental NGOs’ participation in the EIA process is very rare. 

‘Public’ is usually limited to local residents whose lives would be directly affected 

by the project.58 China’s environment NGO, Friends of Nature, once submitted 

to the Ministry of Environment proposing that more attention to the opinions of 

social organizations is needed in public participation.59 Media was used by the 

EIA entity to post notifications and project information, but traditional media 

seldom had opportunities to participate in the consultation process.  

The publication of EIA reports and the approval process for these reports by 

Myanmar will also soon be more transparent compared with Chinese law and 

practice. The 2015 EIA Procedure has very firm provisions on the publication of 

EIA reports. The project proponent must disclose the EIA report to civil society, 

persons affected by the project, local communities, and other concerned 

stakeholders no later than 15 days after submission of the EIA report to the 

Department of Environment Conservation of Myanmar.60 The Department 

“shall invite comments and suggestions on the EIA Report from all relevant 

parties including involved government organizations, institutions, civil society 

                                                                                                                                                            
Environmental Impact Assessment of Projects)’，6 March 2015, http://www.china-

eia.com/xwzx/19163.htm（last visited 3 March 2015）. 
57 Snowy Mountains Engineering Corporation, Summary of Upper Thanlwin (Mong Ton) 
Hydropower Project Environmental Impact Assessment and Social Impact Assessment Scoping 
Meeting—Taunggyi District, 10 March 2015, 
http://www.mongtonhydro.com/eportal/ui?pageId=132815 (last visited 29 April 2016). 
58 Huadong Engineering Corporation, ‘Jin Sha Jiang Bai He Tan Shui Dian Zhan Huan Jing Ying 
Xiang Ping Jia Bao Gao (Environmental Impact Assessment Report of Bai He Tan Hydropower 
Project on Jin Sha River)’, 2014, pp.1005-1027. 
59 Friend of Nature, ‘Huan Jing Bao Hu Gong Zhong Can Yu Ban Fa (Shi Xing) Xiu Gai Jian Yi 
Xin (Letter of Suggestions on Modification of the Try-out Measures on Public Participation in 
Environmental Protection), 20 April 2015, 
http://www.fon.org.cn/index.php/index/post/id/2666 (last visited 29 April 2016). 
60 Art. 65 of EIA Procedure of Myanmar, 2015.  

http://www.china-eia.com/xwzx/19163.htm
http://www.china-eia.com/xwzx/19163.htm
http://www.mongtonhydro.com/eportal/ui?pageId=132815
http://www.fon.org.cn/index.php/index/post/id/2666
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organizations and project affected persons in reviewing and approving process 

for EIA report.”61 It is not clear how Myanmar will deal with information of 

national security concern, which the most important reason is declared by China 

for not publishing EIA reports on hydropower projects on international rivers.62 

In addition to insufficiency of information, to what degree the public 

participation/consultation in EIA of hydro-project really reflect public opinions 

in China can be questioned in some cases.63 In the winter of 2015, the Ministry of 

Environment of China launched a special inspection of the public participation in 

EIA of projects. It found problems in 15 EIA projects, such as some 

interviewees denied that they once filled in the questionnaire form, or could not 

be reached, or claimed they actually opposed the project. The Ministry drew the 

conclusion from this inspection that some public participation “failed to protect 

public interest”.64 The Xia Men PX Chemical Project65 told the Chinese 

government? vividly the sharp difference between real and unsatisfactory public 

participation. The EIA for this project was approved in July 2005.66 Although the 

local environment agency claimed public opinions had been consulted,67 the 

public of Xia Men City seemed only start to know of this project when the 

construction of the project began in November 2006.68 After months of protests 

led by local elites among the public, a real consultation was organized for this 

                                                            
61 Art. 67, id. 
62 Ministry of Water Resources, supra note 19. 
63 Interview with an anonymous leader of NGO which is very active in river protection in China. 
64 Ministry of Environment of China, ‘Guan Yu Jian She Xiang Mu Huan Jing Ying Xiang Ping 

Jia Gong Zhong Can Yu Zhuang Xiang Zheng Zhi Gong Zuo De Tong Bao（Report on 
Special Campaign of Rectification of Problems in Public Participation in the Environmental 

Impact Assessment of Construction Projects）’, 20 November 2015, 
http://www.zhb.gov.cn/gkml/hbb/bgth/201511/t20151126_317789.htm (last visited 21 June 
2016).  

65 Xin Hua, ‘Xia Men Suspends Controversial Chemical Project’,China Daily, 30 May 2007, 
http://www.chinadaily.com.cn/bizchina/2007-05/30/content_883440.htm (last visited 19 April 
2016). 
66 Qian Zhu, ‘Kang Zheng Zhong De Huan Jing Xin Xi Ying Gai Ji Shi Gong Kai—Ping Xia 

Men PX Xiang Mu Yu Cheng Shi Zong Ti Gui Hua Huan Ping （Environmental Information 
Should Be Published On Time: Comments on the EIA of Xia Men PX Project and City 

Development Plan)’，Fa Xue (Law Science)，January 2008, p.9.  
67 Xia Men Municipal Government, ‘Hai Cang PX Xiang Mu Yi An Guo Jia Fa Ding Cheng Xu 
Pi Zhun Zai Jian (Haicang PX Chemical Project was in Construction in Due Course Approved by 
the State)’, May 29, 2007. http://www.xm.gov.cn/xmyw/200705/t20070529_164540.htm (last 
visited April 29, 2016).Haicang was the site planned for this chemical project in Xia Men. 
68 Qian Zhu, supra note 64, p.11. 

http://www.zhb.gov.cn/gkml/hbb/bgth/201511/t20151126_317789.htm
http://www.chinadaily.com.cn/bizchina/2007-05/30/content_883440.htm
http://www.xm.gov.cn/xmyw/200705/t20070529_164540.htm
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project. More than 90 per cent of the representatives of the public voted against 

the project,69 which was finally abandoned by Xia Men City. Another similar 

example of this is the huge explosion at a chemical warehouse in Tianjin in the 

summer of 2015 in which 165 people were killed.70 Although the EIA for the 

warehouse project stated that more than half of the public supported the project, 

the residents living just few hundred meters from the warehouse claimed they 

were never consulted nor given any questionnaire about the project.71 

c. The scope of Myanmar EIA is broader than that of Chinese EIA 

 Myanmar EIA covers environmental, occupational, social, cultural, socio-

economical, public and community health and safety issues.72 The cumulative 

impacts, which in themselves may not be significant but may become significant 

when added to the existing and potential impacts eventuating from similar or 

diverse projects or undertakings in the same geographic area, shall be taken into 

consideration.73 Even before the 2015 EIA Procedure was released, some EIA 

practices in Myanmar covered broader subjects than EIA practices in China. The 

criticized EIA report of Myitsone Hydropower project contained several 

paragraphs on the project’s impacts on religion and ethnic culture.74 The EIA 

report of Hutgyi Dam assessed project’s impacts on, among others, culture, 

                                                            
69 Xianghui Liu, Lina Zhou, Li Shi De Jian Zheng – Xia Men PX Shi Jian Shi Mo (A historical 

mirror: the course of Xia Men PX Event), Zhong Guo Xin Wen Zhou Kan (China News 

Weekly)，31 December 2007，p.56. 

70 Xinhua Daily Telegraph, ‘Tian Jin Gang “8.12” Hai Rui Gong Si Wei Xian Pin Cang Ku Te Bie 
Zhong Da Huo Zai Bao Zha Shi Gu Diao Cha Bao Gao Gong Bu(The investigation report on 
the “8.12” massive explosion of dangerous chemical warehouse of Hai Rui Company in Tian Jin 

Port)，6 February 2016, http://news.xinhuanet.com/mrdx/2016-02/06/c_135080255.htm (last 

visited 29 April 2016). 
71 Jiaofeng Qin, Kun Li et al., ‘Tian Jin Bao Zha She Shi Gong Si Cheng Huan Ping Wu Fan Dui 
Yi Jian  Ju Min Bu Zhi Qing (The Company in Tian Jin Blasting Claimed No Objections to EIA 
But Residents Claimed They Were Never Informed), 18 August 2015, 
http://news.qq.com/a/20150818/001844.htm (last visited 29 April 2016).   
72 Art. 2(h) of the EIA Procedure.  
73 Art. 2(i) of the EIA Procedure. 
74 Changjiang Survey, Planning, Design and Research Limited Co., Environmental Impact Report 
of Hydropower Development in Upper Reaches of Ayeyawady River, March 2010, 
http://www.uachc.com/Liems/esite/content/showDetail.jsp?nid=6897&newtype_no=2248 (last 
visited April 28, 2016), pp.209-211. 

http://news.xinhuanet.com/mrdx/2016-02/06/c_135080255.htm
http://news.qq.com/a/20150818/001844.htm
http://www.uachc.com/Liems/esite/content/showDetail.jsp?nid=6897&newtype_no=2248
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aesthetics and recreation.75 For Mong Ton Dam, both environmental and social 

impacts were addressed.76 

The Chinese EIA Law (2002) did not define the scope of environmental impact 

assessment clearly. But the General Program of Technical Guidelines of 

Environmental Impact Assessment (2011) provides that the social impacts of 

project should also be assessed.77 Social impacts include the impacts to places of 

cultural heritage and health of the population.78 However, this paper did not find 

any anthropologic or social science experts in the EIA team of the Bai He Tan 

Hydropower project.79 The EIA reports show very weak assessment of impacts 

on ethnic groups and their culture, or religion. For example, the EIA report of 

Wu De Dong Hydropower project on Jinsha River presented that in total 26 

ethnic minorities lived in ten counties that would be affected by the Wu De 

Dong Hydropower project area before the dam was built.80 The “social impacts 

analysis” part of the EIA report covered social economy, health, transportation, 

culture,81 but it did not mention any impacts on ethnic minorities or their special 

way of living and religion. In the case of Bai He Tan Hydropower project, seven 

counties, including a Miao and Yi autonomous county were affected by the dam 

construction.82 Again the “social impacts analysis” did not mention any special 

                                                            
75 Environment Research Institute, Chulalongkorn University, Final Report of Environment 
Impact Assessment of Hutgyi Hydropower Project, July 2008.  
76 China Three Gorges (Group) Corporation, EIA and SIA of Upper Thanlwin (Mong Ton) 
Hydropower project,   http://www.mongtonhydro.com/eportal/ui?pageId=132069 (last visited 
April 21, 2016). 
77 Ministry of Environment, Art. 7 of the General Program of the Technical Guidelines of 
Environmental Impact Assessment, 2011.  
78 Id. 
79 Huadong Engineering Corporation, ‘Jin Sha Jiang Bai He Tan Shui Dian Zhan Huan Jing Ying 
Xiang Ping Jia Bao Gao Shu (Environmental Impact Assessment for the Bai He Tan Hydropower 

on Jin Sha River),’ “Table of team members with their duties and technical titles”，July 2014. 
80Changjiang Water Resource Protection Institute, ‘Jin Sha Jiang Wu De Dong Shui Dian Zhan 
Huan Jing Ying Xiang Ping Jia Bao Gao Shu (Environmental Impact Assessment for the Wu De 

Dong Hydropower on Jin Sha River)’，2014,pp.276-277, 

http://www.ctgpc.com.cn/xwzx/news.php?mnewsid=89591 (last visited 15 June 2016) . 
81Id., pp.659-667. 
82Huadong Engineering Corporation, ‘Jin Sha Jiang Bai He Tan Shui Dian Zhan Huan Jing Ying 
Xiang Ping Jia Bao Gao (Environmental Impact Assessment Report of Bai He Tan Hydropower 
Project on Jin Sha River)’ , 2014, p.263. 

http://www.mongtonhydro.com/eportal/ui?pageId=132069
http://www.ctgpc.com.cn/xwzx/news.php?mnewsid=89591
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impacts on minorities while assessment of impacts on transportation, economy, 

access to water, land use, tourist and culture relics etc. was stated.83 

d. EIA practices of both China and Myanmar sometimes downplay the 

environmental impacts 

Myanmar is eager to grow its economy rapidly. The Chinese economy has been 

booming for more than 30 years, and the government expects the economy to 

keep growing at 6-7 per cent every year.84 Both countries are facing the challenge 

of balancing economic and environmental interests in their pursuit of sustainable 

development. When economic development was set as a fundamental principle 

for solving all problems of China,85 it was hard to expect that EIA might change a 

decision on hydropower investment. Although it has been debated for more than 

a decade, the development of hydropower of Nu River has been included in the 

draft 13th Five-Year Plan on Development of Hydropower.86 

The EIA reports of hydropower projects sometimes downplay the negative 

impacts of the dams. For example, the EIA report of Bai He Tan hydropower 

project states that several endangered species live in the dam area.87 Pertaining to 

the endangered animals being affected by the project, the report concludes that 

either there won’t be negative impacts, or that the animals will find a way to flee 

from the danger. For endangered plants, the EIA report argues that the same 

plants will remain living nearby although some of them will be destroyed by 

construction. The dam area covers part of the habitat of the Neofelis nebulosi (a 

member of the cat family), a national first grade protected animal. But the report 

concludes that the construction and operation of dam won’t affect Neofelis 

                                                            
83Id., pp.579-584. 
84Li Keqiang, 2016 Zheng Fu Gong Zuo Bao Gao (Report on Government’s Work of 2016)’，5 

March 2016,  http://news.xinhuanet.com/fortune/2016-03/05/c_128775704.htm (last visited 28 
April 2016). 
85The Fifteenth Central Committee of the Communist Party of China, supra note 34. 
86Yang Shisheng, ‘Nu Jiang Shui Dian Xiang Mu 10 Nian Hou Fu Huo Ji Hua Zhuang Ji Rong 
Liang Chao Guo San Xia (The Revival of Hydropower Projects on Nu River After 10 Years 
Planned Capacity More Than Three Gorges Dam)’, 7 May 
2016,http://cnews.chinadaily.com.cn/2016-05/07/content_25121804.htm (last visited 8 May 
2016). 
87Huadong Engineering Corporation, supra note 55, pp.486-526.  

http://news.xinhuanet.com/fortune/2016-03/05/c_128775704.htm
http://cnews.chinadaily.com.cn/2016-05/07/content_25121804.htm
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nebulosi because it has a wide range of habitat.88 Three groups of Macaca mulatta 

(a member of primate species), a national second grade protected animal, were 

seen living in dam area by the staff members of the corporation which conducted 

investigation for EIA before the dam project. Later the three groups of Macaca 

mulatta had to migrate to other places due to road construction for the dam. The 

EIA report however argues that there is no impact to Macaca mulatta because 

they no longer lived in dam area by the time the report was finished.89 

Although in the past three years the Chinese government has paid more attention 

to environmental issues, concern about the slowing economy seems to have 

discouraged intensive environmental protection measures. Hopefully under the 

target of eco-civilization advocated by the current government,90 EIA can play a 

more influential role than it has in the past.  

It is not clear how strictly the new government of Myanmar led by the National 

League for Democracy implements its EIA law. The old EIA practices before the 

current government were not all satisfying for many stakeholders. The EIA of 

Myitsone Dam and Burma-China Pipeline, as discussed in the next part, are 

examples of these. The EIA of the Thilawa Special Economic Zone, the largest 

cooperation project between Japan and Myanmar, was conducted in accordance 

with Japan International Cooperation Agency’s Guidelines for Environmental 

and Social Considerations.91 It was criticized for its failure to consider potential 

air pollution and emissions, unsatisfactory water management systems, including 

for hazardous waste, and limited investigation of water supply and its impacts on 

local communities.92 

 

                                                            
88Id.,p.497, 
89 Id.  
90 President Xi Jinping has talked about Eco-civilization several times. See ‘Xi Jinping Tan Sheng 
Tai Wen Ming (Xi Jingpin talking about eco-civilization)’, ed. by Communist Party of China, 29 

August 2014, http://cpc.people.com.cn/n/2014/0829/c164113-25567379.html（last visited 25 

April 2016）. 
91 Earthrights International, Analysis of the EIA for Phase I Thilawa SEZ, November 2014, 
https://www.earthrights.org/es/publication/analysis-eia-phase-i-thilawa-sez (last visited May 10, 
2016). 
92 Id., p.2. 

http://cpc.people.com.cn/n/2014/0829/c164113-25567379.html
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Chinese Investors in Myanmar: learning to meet high standards 

One difference between China, the USA and Western European is in the field of 

environmental regulation. It is taken as granted for many Chinese that as China is 

still a developing country, it will accept environmental quality that is poorer than 

that of the US and European states. Chinese people were sometimes forced to 

accept some environmental trade-offs, such as environmental pollution, in the 

process of economic development.93 It is not clear to what degree Chinese 

investors think the developing country hosts for Chinese investment also share 

this view. This hypothesis has proved to be true in many cases, but not always. 

The environment of many developing countries is even more fragile than that of 

many developed countries. To start industrialization now without holding tightly 

the rein of environment can result in painful cost94 and jeopardize their capacity 

to create a sustainable economy.   

Myanmar is a country in transition from weak protection of its environment to a 

serious commitment to protection of environment based on international 

standards. Chinese investment once ranked first among all foreign investments in 

Myanmar95but investment in the country has now increased and is financed 

from a wider range of sources. Chinese investment in Myanmar must take 

environmental impacts into account.  

a. Half way to meet high standards 

Chinese investors in Myanmar had paid attention to environmental impacts of 

their investment even though the old Myanmar law did not require a compulsory 

EIA. The Myitsone Dam and the oil pipeline are good examples. 

                                                            
93 Zhang Junjie, Is China doing enough for the Environment? 11 March 2016, 
https://www.chinafile.com/conversation/china-doing-enough-environment (9 May 2016). 
94 World Bank and the State Environmental Protection Administration of China, Cost of 
Pollution in China, 2007. 
95 Yu Dingcheng, ‘Yi Dai Yi Lu Zhan Lue Shi Ye Zhong De Zhong Guo Dui Mian Dian Tou Zi 
Chinese Investment to Myanmar Under the One Belt One Road Initiative)’, Zhong Guo Ling 
Dao Ke Xue ( China Leadership Science), February 2016, p. 38. 

https://www.chinafile.com/conversation/china-doing-enough-environment%20(9
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Although environmental concern was only one of the reasons that the 

controversial Myitsone Dam was suspended,96 it could hardly be denied that the 

EIA report on the Myitsone Dam, done in 2010, was very weak, especially in its 

assessment of the impacts on cultural and biological heritage. The EIA report 

spent hundred pages in describing the vegetation and animals living in the area 

potentially affected by Myitsone Dam. The author of the EIA also showed that 

many of the flora and fauna were on the International Union for Conservation of 

Nature’s Red List or CITES’s Appendixes.97 But when it came to assess the 

impacts on the plants and animals, the report was not persuasive in some of its 

conclusions. For example, according to the EIA report, there were less than 100 

Orcaelia brevirostris (a kind of dolphin) in Asia even based on optimistic 

estimation and most of them live in the Ayeyarwady River and Mekong River. 

The Myitsone Dam would have caused a change in outflow of water in both high 

and low flow periods of the river. Despite these descriptions of the Orcaelia 

brevirostris, without justification, the author drew the conclusion that “the 

hydropower development has less influence on hydrological conditions in the 

protection area of Orcaella brevirostris, so it will not affect Orcaella 

brevirostris”.98 

The Burma-China Pipeline project also attracted a lot of attention from the 

perspective of human rights and environment protection groups. The project was 

led by China National Petroleum Corporation (CNPC), a South Korean company 

and an Indian company, in partnership with the Myanmar Oil and Gas 

Enterprise.99 CNPC commissioned and carried out a quantitative Social Impact 

Assessment (SIA) in portions of the pipeline route. There were reportedly 3,600 

households surveyed in 12 townships along the pipeline route.100 Earth rights 

                                                            
96 Qin Hui, Behind Myanmar’s Suspended Dam, 28 March 2012, 
https://www.chinadialogue.net/article/show/single/en/4832-Behind-Myanmar-s-suspended-
dam-1-. 

97 See for example p.63-70. CITES is the Convention on International Trade in Endangered 
Species.  
98 EIA of Myitsone Dam, p. 173. 
99 Earthrights International, The Burma-China Pipelines: Human Rights Violations, Applicable 
Law and Revenue Secrecy, Situation Briefer No.1, March 2011. 
100 Id.,p.17. 
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International commented that this process “is positive and a welcome 

development”.101 But the details of the EIA and SIA are not publicly available. 

The SIA conducted by CNPC actually began after the construction of the project 

has started.102 Since the impact assessments were late and were shrouded from 

public scrutiny, the core function of the assessment was diminished.103 

b. Marching to be more responsible 

The suspension of Myitsone Dam which has allegedly caused a loss of 8.2 billion 

Yuan Renminbi (about US$1.2 billion) to the Chinese developer104 obviously sent 

a strong alert to later investors, especially in projects that may cause significant 

environmental impacts, even though the decision of suspension was only partly 

due to environmental impacts.105 Three years later, the EIA for Mong Ton Dam 

led by a Chinese consortium, commissioned an Australian company to seek more 

transparent, higher quality assessment. The process is much more transparent 

than the process of EIA of hydropower projects in China. The public was 

provided opportunities to participate in the consultation, raise their questions and 

demonstrate their opposition if they preferred.106 The EIA report on the Mong 

Ton Dam has not yet been available, but it will be released soon after it is 

submitted for official review. 

In the case of the Letpadaung copper mine in Myanmar, Chinese Wanbao 

Mining Ltd. suffered severe protests from the local communities against human 

                                                            
101 Id. 
102 Id. 
103 Id., p.18. 
104 Zhang Wan Hong and Zhang Ling, ‘On the Choice of Approaches to Settle China’s Overseas 
Investment Disputes: Reflections Based on the Myitsone Dam Project’ (2016) 23(3) Journal of 
Shanghai University of International Business and Economics, 42-51 at 45. It is said that the 
investment in Myitsone Dam reached 7.3 billion Yuan Renminbi by the March 2013. The investor 
has to spend 300 million annually for maintaining the conditions of the project in order to revive 
it in the future. 
105 Zhu Xianghui, Tira Foran and David Full brook, Hydropower Decision-making in Myanmar: 
Insights from Myitsone Dam, in David J.H. Blake and Lisa Robins ed. Water Governance 
Dynamics in the Mekong Region, published by Strategic Information and Research Development 
Center, Malaysia, 2016, p.149. 
106 Shan Human Rights Foundation, Mong Ton Villagers Protest Against Salween Dam at 
Consultation Meeting, April 7, 2015, http://www.shanhumanrights.org/index.php/news-
updates/209-mong-ton-villagers-protest-against-salween-dam-at-consultation-meeting (last visited 
April 21, 2016). 

http://www.shanhumanrights.org/index.php/news-updates/209-mong-ton-villagers-protest-against-salween-dam-at-consultation-meeting
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rights abuse and negative environmental impacts.107According to the findings of 

the independent Latpadaung Taung Investigation Commission, the copper mine 

development began without a prior EIA, SIA, or health impact assessment 

(HIA), and without an environmental management plan.108 Wanbao Mining Ltd 

has made great efforts to gain “social license” from local community, including 

making and releasing its policy on social responsibility.109 Wanbao is proposing a 

“new dawn” for continuing its business in Myanmar.110 However, it is not clear 

when the new dawn will come. 

Using EIA as an instrument towards better governance of Nu-

Salween 

a. China’s potential leadership and contribution to better governance 

China probably won’t give up its plan to build hydropower projects on the main 

watercourse of Nu River easily. Myanmar has its plan to explore Salween River, 

too. If there is no way to stop the dam-building on the Nu-Salween River, EIA 

will be the most effective instrument to help reduce the negative impacts. Since 

the value of EIA has been recognized by both China and Myanmar, it is possible 

for these two neighboring countries to share their experience and lessons to 

benefit the EIA process. 

China is much more powerful compared with Myanmar in many dimensions as 

China has more avenues to lead a better governance of the Nu-Salween River. 

China is not only the riparian state of Nu-Salween River as it embraces a bit less 

                                                            
107 Cecilia Jamasmie, One dead, 20 Hurt in Protest Copper Mine in Myanmar, December 22, 
2014, http://www.mining.com/one-dead-20-hurt-in-protests-against-copper-mine-in-myanmar-
76686/ (last visited April 22, 2016). 
108 Charltons,Letpadaung Investigation Commission Issues Final Report, April 2013, 
http://www.charltonslaw.com/letpadaung-investigation-commission-issues-final-report/ (last 
visited April 22, 2016). 
109 Mizzima, Wanbao Mining Company reaches out with CSR program, innovative video, April 
27, 2016, http://mizzima.com/news-domestic/wanbao-mining-company-reaches-out-csr-
programme-innovative-video (last visited May 5, 2016). 

110 Mining.com editor, Myanmar Wanbao: A New Dawn For Chinese Copper Miner, April 20, 
2016, http://www.mining.com/myanmar-wanbao-a-new-dawn-for-the-chinese-copper-miner/ 
(last visited April 28, 2016). 

http://www.mining.com/one-dead-20-hurt-in-protests-against-copper-mine-in-myanmar-76686/
http://www.mining.com/one-dead-20-hurt-in-protests-against-copper-mine-in-myanmar-76686/
http://www.charltonslaw.com/letpadaung-investigation-commission-issues-final-report/
http://mizzima.com/news-domestic/wanbao-mining-company-reaches-out-csr-programme-innovative-video
http://mizzima.com/news-domestic/wanbao-mining-company-reaches-out-csr-programme-innovative-video
http://www.mining.com/myanmar-wanbao-a-new-dawn-for-the-chinese-copper-miner/
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than half of the river in its territory, but is also the most important financial 

source and developer of the proposed hydropower projects on Salween River in 

Myanmar territory.  

To take the leadership in a better governance of Nu-Salween River, China should 

think about its obligation to conduct transboundary environmental impact 

assessment111 over the projects planned on Nu River. Now that Myanmar has 

planned several dams on Salween and impacts assessment have been done for 

some of them, Myanmar may expect the future upstream dams in China won’t 

deprive downstream dams of the capacity to generate powers or in other way 

deplete such capacity. In the 1957 Lake Lanoux arbitration case, the tribunal 

stated that in carrying out works for utilization of the waters of Lake Lanoux, 

France, the upstream state, should take the right and interests of Spain, the 

downstream state, into consideration.112 The arbitration tribunal of the 

Kinshanganga case held in 2013 meanwhile argued that in constructing 

Kinshanganga project on the shared river with Pakistan, India bore the obligation 

to mitigate against any significant harm to Pakistan.113Without an EIA including 

consideration of transboundary impacts, it would be hard for China to argue that 

it has fulfilled its duty of due diligence.  

In real terms, China has a lot of experience and lessons to share with its neighbor 

with regard to improving the role of EIA in decision-making processes towards 

sustainable development. After implementing the EIA law for more than a 

decade, the Ministry of Environment has adopted a series of rules and guidelines 

as well as standards relating to EIA on projects and plans. It has also learned how 

to work side by side with other governmental organs, such as the Department of 

Fisheries, the Ministry of Agriculture and the Ministry of Water Resources. China 

especially has rich experience and lessons in mitigating the negative 

environmental impacts to the health of rivers and conservation of plants, animals, 

                                                            
111Nadia Sanchez and Yongmin Bian, China’s Obligation to Conduct Transboundary 
Environmental Impact Assessment (TEIA) in Utilizing Its Shared Water Resources, Natural 
Resource Journal, vol.55, 2014, pp.105-125. 
112Lake Lanoux Arbitration (France v. Spain), International Law Reports, Vol. 24, 1957, p.101. 
113Final Award in the Matter of Indus Waters Kinshanganga Arbitration, December 2013, p.112, 
http://archive.pca-cpa.org/showpageb106.html?pag_id=1392 (last visited April 20, 2016). 

http://archive.pca-cpa.org/showpageb106.html?pag_id=1392
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including fish species. Though some of the experiences were gained at a painful 

cost of partial failure of previous projects,114 these experiences and lessons can 

help Myanmar government to regulate and supervise the implementation of EIA 

law in Myanmar.  

b. Promises and challenges of Myanmar EIA to improve its governance 

As discussed in the previous parts, the current Myanmar EIA law is very strong 

in protection of the environment. Myanmar is fortunate to have such an 

instrument when it begins to pursue economic development under a new 

democratic government. If Myanmar can implement its EIA law effectively, it 

will be able to demonstrate how a more transparent and robust EIA may 

contribute to better governance of Nu-Salween River. Since the 2015 EIA 

Procedure was adopted very recently, it is still too early to have a clear picture 

about its implementation.  

Good EIA law gets the EIA process on a quality track, but Myanmar must 

overcome several difficulties before reaching its destination. First, integrating 

environmental and social justice into an economic plan is always a challenge for a 

developing country like Myanmar. The biggest attraction of the planned 

hydropower projects on Salween River now is money, as the electricity generated 

will mainly be sold either to Thailand or to China.115 Therefore, it is up to 

Myanmar to balance the environmental and social costs that it would bear for 

getting the economic benefits from these projects. Another point to consider is 

that the social structure of Myanmar is quite different from that of China. In case 

                                                            
114For example, the diversion type of hydropower projects has caused problems such as water 
interception, loss of habitat of aquatic organism, degradation of eco-system along river banks and 
derogation of eco-service of the river especially in the southeast area of China. See Zhao Min, Xu 
Chengjuan, ‘Yin Shui Shi Dian Zhan Dui Xi Nan Shan Qu He Liu Jian Kang Ying Xiang De Ping 
Jia Zhi Biao Ti Xi Yan Jiu (Research of the Index System for Evaluating the Health of Rivers 
Affected by Diversion Type of Hydropower Projects) (2015) 43(7) Journal of Anhui Agriculture 
Science 357-358 at 357. 
115 It is said that 90 per cent of the electricity of Mong Ton Dam will be sold to Thailand. 
Watcharapong Thongrung, MoU for Salween Hydropower project to be signed between 
Thailand, Myanmar, China, July 15, 2015http://www.nationmultimedia.com/business/MoU-for-
Salween-hydropower-project-to-be-signed-be-30264423.html (last visited April 30, 2016) . The 
electricity of Hutgyi dam was also planned to sell to Thailand. See Xinhua News Agency, 
Myanmar, Thailand to Implement One More Hydropower project, April 4, 2006, 
http://en.people.cn/200604/04/eng20060404_255814.html (last visited April 30, 2016). 

http://www.nationmultimedia.com/business/MoU-for-Salween-hydropower-project-to-be-signed-be-30264423.html
http://www.nationmultimedia.com/business/MoU-for-Salween-hydropower-project-to-be-signed-be-30264423.html
http://en.people.cn/200604/04/eng20060404_255814.html
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of the proposed Salween hydropower projects, the reservoirs will flood an 

important part of lands in local communities, but the revenue from the projects 

may not be used for the benefits of local people. Second, even if Myanmar 

intends to take the EIA seriously, it is not easy to supervise and evaluate the EIA 

without good expertise and detailed data about the Myanmar ecosystem, as well 

as the capacity to process, analyze and understand the data. Dr Mar Mar Aye 

from the Botany Department of Lashio University claims that in an area near the 

site of Mong Ton Hydropower project, she has found seven species of plants 

that their medical uses have never been documented officially.116 Her research 

reveals a risk that the hydropower project could destroy some precious organisms 

even before we know them officially and thoroughly. Because some areas of 

Myanmar have suffered military conflicts for several decades, the conclusions of 

an EIA based on ‘best knowledge of the current information’, may be equivalent 

to decisions based on little or insufficient research. Third, the retroactive 

application of the 2015 EIA rules can be a serious concern for foreign investors 

in Myanmar. 

 

Conclusions 

This comparative study of the Myanmar and Chinese Laws on EIA finds that the 

Myanmar EIA law requires EIA that is more transparent and broader in scope 

than the Chinese EIA law does, covering not only environmental issues, but also 

social, cultural, and health concerns. Over the past ten years, the Chinese 

environmental authority has kept improving its EIA regime, by making 

supplementary regulations regarding EIA of plans, information disclosure, public 

participation, protection of fisheries, and the qualifications of entities doing EIA. 

But detailed EIA reports of projects on international rivers are not publicly 

accessible. The domestic and transboundary impacts of those planned 

                                                            
116 Presentation of Dr. Mar Mar Aye, “The ethnobotanical study on some plants growing along 
the Thanlwin river of Lashio District, Northern Shan State”, in a panel discussion sponsored by 
the Center for Social Development Studies, Chulalongkorn University, Thailand on 1 April 2016. 
Dr Mar Mar Aye can be reached by pro.marmaraye@gmail.com.  

mailto:pro.marmaraye@gmail.com
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hydropower projects, therefore, are unclear for the public and downstream 

riparian states. 

For the Chinese investors, when they come to Myanmar to invest in hydropower 

projects they must be prepared to follow higher standards of EIA than they once 

did in China. As most Chinese investments in Southeast Asian hydropower 

projects come from the State, the Chinese government is able to set guidance for 

its investors, including banks financing hydropower projects, to take the 

environmental and social impacts into serious consideration, noticing that 

international and national environmental rules are rapidly evolving towards 

sustainability. It should be clear that the hydropower projects that countries are 

building today should not be projects that the next generations will regret. 
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Water Quality Management for Sustainable 

Aquaculture Production in the Mekong Delta 

 

Nguyen Thi Hai Ninh  

Nguyen Mau Dung  

Ho Ngoc Cuong 

 

Abstract 

Production intensification by semi-intensive and intensive aquaculture systems 

for two popular catfish species: tra fish (Pangasius hypothalamus) and basa fish 

(Pangasius bocourti sauvage) bred in the Mekong Delta has become a trend. The 

use of these systems by small-holder aquaculture households usually results in the 

pollution of culture water by uneaten food and waste products from the cultured 

organisms, thus, resulting in negative consequences for the yield and quality of 

aquaculture systems. Water quality management has therefore become an 

important consideration for aquaculture production in the Mekong Delta. The 

purpose of this paper is to identify improved water quality management practices 

for small holder aquaculture households through sustainable production in 

Mekong Delta. Water quality includes the physical, chemical, and biological 

factors that influence the beneficial use of water. There are many water quality 

variables relevant to aquaculture production, but only a few of these are essential 

to be controlled by producers due to their significant impact on water quality. 

These including dissolved oxygen, salinity and pH. 

In order to analyses the effectiveness of water quality management approaches by 

small-holder aquaculture households, primary data was gathered through direct 

interviews with 32 households in ThotNot district, CanTho province. It was 

found that 46% of these households suggested their pond water quality had 

declined in the last 3 years. Several causes were identified including chemical 

residues and antibiotics, high stocking rates (especially for catfish) and a lack of 



  
International Conference on the Mekong, Salween and Red Rivers: Sharing Knowledge and 

Perspectives Across Borders | Faculty of  Political Science, Chulalongkorn University | 12th November 2016 
 

 

516 

 

sewage system. A number of measures to manage pond water quality were also 

identified including changing the water and removing sediment from the ponds 

after each harvest; planting trees around ponds; sprinkling lime on the base of the 

pond; and using potassium permanganate to disinfect the pond water. In 

addition, this paper also analyzes gender participation in water quality 

management activities. 

Keywords: Aquaculture production; small-holder households; water quality 

management 

 

Introduction 

Aquaculture production is a thriving industry in the Mekong Delta of Vietnam 

with a total area of production of 746 thousand hectares, with production of 

around 2 million tons per annum (MARD, 2015). Production intensification by 

semi-intensive and intensive aquaculture systems of two popular catfish species: 

tra fish (Pangasius hypoththalmus) and basa fish (Pangasius bocourti sauvage) 

bred in the Mekong Delta has become a trend. Negative impacts associated with 

intensive aquaculture systems. Include nutrient and organic matter enrichment of 

receiving waters resulting in a build-up of anoxic sediments, changes in benthic 

communities and the eutrophication of ponds (Kongkeo, 2001). The practice of 

using intensive aquaculture systems, especially by small-holder households, in the 

Mekong Delta, can result in the pollution of the culture water by uneaten food 

and waste products from the cultured organisms, thus, resulting in negative 

consequences for aquaculture yield and quality. Water quality management is 

therefore an important consideration for aquaculture production in the Mekong 

Delta. 

In general, small-holder households can apply various management approaches 

to improve water quality in aquaculture production systems. These include 

treatment of the bottom of the pond, water exchange, aeration, feed controls, 

and the chemical treatment of the water (Vo Thi Lang, 2009). However, research 

on these treatment approaches is still limited for the Mekong Delta. A number of 
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questions related to water quality management have arisen such as: Which 

specific measures do small-holder aquaculture households in the Mekong Delta 

use for water quality management? How do these water quality management 

approaches affect the yield and quality of aquaculture production in these 

households? What is the economic impact of applying these water quality 

management measures? Which factors affect the application or selection of water 

quality management measures in the small-holder households? What are the 

gender roles associated with water quality management in aquaculture production 

systems? Furthermore, what should be done to improve the water quality 

management to sustain the aquaculture production in the Mekong Delta? In 

response to these questions, a study was designed to investigate water quality 

management for aquaculture production at the small-holder aquaculture 

household level in the Mekong Delta. It aimed to increase understanding of water 

quality management issues arising from these activities and influence water 

quality management policies, thus improving the sustainability of aquaculture 

production in the Mekong Delta in the future. 

 

Methodology 

To research water quality management issues related to aquaculture production in 

the Mekong Delta, several sites in CanTho, AnGiang and DongThap provinces 

were considered. ThotNot district in CanTho province was subsequently selected 

as an appropriate study location. ThotNot has 1,000 hectares of aquaculture 

production area, which is one of the largest intensive areas in the region (CanTho 

Statistical Year Book, 2015). Furthermore, ThotNot is located near the Hau 

River, a tributary of the Mekong River, so improvements in aquaculture 

production can be linked to benefits in the broader catchment. 

Currently, there are 32 households producing Pangasius catfish species using 

aquaculture systems in this region. This number used to be much higher in recent 

times, however a strong market slump occurred causing many households to 

change to other livelihood activities. Initial surveys found that the combined 
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aquaculture production activities of small-holder producers feeding Pangasius 

catfish had large scale impacts and the intensity of this production had caused 

serious water pollution problems. A questionnaire was developed to gather 

information from 32householdswho were willing to participate in a water quality 

management survey in regard to fish feeding practices.The questionaire included 

a section asking information about gender roles in aquaculture production at the 

household level, which were answered separately by the men and women in the 

household. In order to better understand the participation of different gender 

roles in the management of water quality in aquaculture production, group 

discussions were also conducted with women employed by the fish farms. 

The primary data from the study was collected and analyzed based by a 

combination of quantitative and qualitative methods. Descriptive statistical 

analyses were used as a quantitative method to construct a general impression of 

the practical measures or techniques used to manage water quality in each 

household. A comparative statistical analysis was also used to assess the 

differences in water quality management practices used for aquaculture 

production. A qualitative analysis of the interview data was also completed, 

particularly using data from the group discussions with women in order to 

highlight the difference in gender roles in aquaculture activities in general and 

specifically related the management water quality.  

 

Results 

1. The production of Pangasius catfish in ThotNot district 

With the water resources of the Hau River system, ThotNot has a strong 

potential for aquaculture development including catfish species. Production of 

Pangasius catfish reached a peak in 2008 with a total feeding area of 621 ha in 

this province alone. However, a decline in production occurred with the 

production area decreasing to 550 ha in 2012, 444 ha in 2013 and 435 in 2014. 

Between 2012 and 2014 there was a 11.1% decline in Pangasius catfish 
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production with a high raw material price causing significant problems for fish 

farms in the Mekong Delta. 

Figure 1. Pangasius catfish production in Thot Not district (2012-2014) 

 

 

 

 

 

 

 

 

 

 

Source: Thot Not – Vinh Thanh fisheries station 

 

Pangasius catfish farming areas in Thot Not district are mainly found in the 

wards along the and Hau river, but is also thriving in the wards such as Tan Loc, 

Thuan An, Trung Kien, Thuan Hung, Thoi Thuan and scattered in Tan Hung, 

Thot Not and Trung Nhut. 

 

Table 1. General information about Pangasius catfish farming for households 

in Thot Not 

Content Unit Average/hous

ehold 

Total average production tons 383.1 

Average production  of pond 

No. 1 

 

tons     

     233.5 

Cycles /year  1.7 
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  Source: Survey data, 2015 

Through investment efforts, the development of the Pangasius catfish feeding 

industry has progressed despite price variations and the negative impacts of the 

global financial crisis and now the average output of Pangasius catfish per 

household has reached about 383 tons per year. Survey data shows that each 

household has an average of two to three Pangasius catfish ponds with a water 

surface area of more than 1.4 ha per pond and an average yield from one pond of 

233 tons per year. In terms of consumption, most of surveyed households said 

that the highest selling price for catfish in 2015 was 20,000 VND/kg, and the 

lowest price was 17,000 VND/kg. 

2. Situation of water pollution in the pond in ThotNot district 

According to research findings of Institute of Agriculture Management (2006) 

waste generated from 204 cages in aquaculture ponds on the Hau River was 295 

tons per year of nitrogen, 75 tons per year of phosphorus; 8730 tons per year of 

organic matter and 10978 tons per year suspended solid waste. Thus, every year 

in Thot Not district, waste from catfish farming to the canal and the Hau River 

can include up to 240,000 tons of all kinds organic matter. 

The Fisheries Department of Can Tho City required farmers (Guide No. 126 / 

HD CCTS August 24, 2005) are required to build a pond for holding mud when 

dredging for wastewater treatment. Each pond requires an area of 15-20 % of the 

area of the rearing pond. However, in practice there are few of households 

complying with these regulations and as a result, waste from aquaculture ponds is 

Average pond quantity pon

ds 

2.7 

Average water surface area m
2 14,058 

Depth of the pond m 4.0 
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rarely treated before being discharged. Recently, the sale price of unprocessed 

catfish fell below the commercial cost of production and small holder 

aquaculture households did not have the capacity to apply costly wastewater 

treatment methods to the aquaculture ponds. As a result, water pollution is an 

increasing problem. 

Table 2. Household self-assessment of the water quality 

 

Content Ratio (%) 

Assess water quality  

- Self-assessment 87.

5 - Leased assessment 12.

5 Pollution situation  

- No pollution 78.

1 - Light pollution 21.

9 - Serious pollution 0.0 

Assess water quality compared with previous 3 

years 

 

- No change 40.

6 - More pollution 46.

9 - Less pollution 12.

5 Source: Survey data, 2015 

Table 2 shows that seven out of eight households use a self-assessment of pond 

water quality, whereas the remainder hire a contractor to do a water quality 

assessment. While the Fisheries Department of Can Tho Citydoes not require 

households to assess the water quality of their aquaculture ponds, several 

householders are willing to pay contractors to improve production volumes and 

the quality of catfish. Majority of small-holder producers suggest that pollution 

levels are not serious as major problems with fish farming have not occurred and 

78 % of households assert that water quality is good with no pollution. In 

contrast, when in-depth interviews were conducted regarding water quality 

changes over the last 3 years, 47% of households suggested that water resources 
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are more polluted, 41% of households believe there had been no change in water 

quality and only 12% suggested that water quality had improved. This difference 

in the evaluation of the householders is suggested to occur because different 

methods of catfish farming and environmental management measures have been 

applied so perceptions of the results of water quality outcomes also vary. 

Table 3. The main causes of water pollution as assessed by householders 

 

Reasons Ratio (%) 

Contamination of water supply 59.4 

Residual food entering the river 62.5 

The use of chemical residues and antibiotics 43.8 

The stocking densities used are too high (number of 

fish/m2 ) 

    40.6 

There is no appropriate sewerage system     31.3 

Other     25.0 

Source: Survey data, 2015 

Through the household surveys, farmers acknowledged that water quality of the 

catfish ponds had declined as the water in the ponds had become stagnant and 

even with a reduction in the amount of fish food used, it was unavoidable to 

prevent the discoloration of water and the resulting smell from residual fish feed 

in the pond. On the other hand, most catfish farmers reported that they were not 

aware that polluted waste water from the ponds is pumped directly into rivers 

and canals in the area to reduce costs without any water quality monitoring. Table 

3 illustrates that most householders (62.5%) think the residual food entering the 

river is the main cause of water pollution. 
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Table 4. Disease of Pangasius catfish in Thot Not district 

 

 

Disease 

Percentage of 

households 

with sick fish 

(%) 

 

The disease rate at 

the period of fish 

small <500 gram 

(%) 

 

Big fish 

(%) 

Purulent liver – 

kidney 

62.5 46.9 21.9 

Cephaledema 37.5 31.3 25.0 

Icterus 34.4 31.3 3.1 

Haemorrhage 37.5 34.4 18.8 

Parasitic 12.5 6.3 6.3 

Other 15.6 6.3 9.4 

Source: Survey data, 2015 

Due to the nature of the water quality problems, the diseases present in the 

catfish were found to quite diverse as shown in Table 4. Tthese diseases usually 

occur during the period of growth when the fish weigh less than 500 grams. 

Meanwhile, infections present in larger fish are usually much lower in number as 

their resistance is improved. For example, the percentage of catfish weighing over 

500g that were found to be infected with cephaledema, hemorrhages and 

purulent livers or kidneys were found to be 25%, 19% and 22%, respectively, 

compared to much higher infection rates for fish weighing less than 500 grams. 
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3. Current approaches to water quality management for 

aquaculture production in ThotNot district 

To ensure an appropriate level of water quality for aquaculture production, 

householders have applied various management approaches, such as: the 

improved selection of the pond location, treatment of the pond after harvesting 

and prior to the start of a new batch, improved fry selection, reduced stocking 

densities, changing the type feed inputs and quantity, selecting an appropriate 

water source, and pond waste water treatment. In this section, each of these 

approach was assessed in regards to the application of these improved water 

management measures to aquaculture production in the surveyed households. 

Other management approaches that were used by householders, were the use of 

reference books and learning from other fish farmers. 

(1) Selection of pond location 

The selection of an appropriate pond location is a basic environmental 

management measure for the aquaculture systems of the surveyed households. 

When selecting the pond location, the following criteria needs to be assessed: the 

required area, the cost of rent, the water supply, availability of a sewage disposal 

system, distance from residential areas, potential flood impact and a range of 

other factors. To identify the current approaches used for site selection of the 

pond, in-depth interviews were used to ask about the household criteria for the 

selection of the location of the ponds for catfish production. Of the households 

surveyed, 91% suggest that quality of water supply was a major factor in this 

decision. This was extremely important for 44% of householders and important 

for 88% of all householders. The availability of an appropriate sewage disposal 

system is an important factor for 88% of households, with 47% ranking this as 

very important or higher. Majority of householders, 81%, prefer a location away 

from residential areas, and 72% select sites of an appropriate size for aquaculture 

production as important factor. The cost of renting the site and how flood prone 

the area is of lower importance to householders (Table5). 



  
International Conference on the Mekong, Salween and Red Rivers: Sharing Knowledge and 

Perspectives Across Borders | Faculty of  Political Science, Chulalongkorn University | 12th November 2016 
 

 

525 

 

Table 5. Criteria for pond site selection for the surveyed households 

 

Criteria 

Evaluation rate (%) 

1 2 3 Total 

Area 18.8 9.4 15.6 71.9 

Rent cost 12.5 6.3 0 43.8 

Water supply 28.1 15.6 43.8 90.6 

Sewage disposal 

system 

18.8 34.4 12.5 84.4 

Far from residential 

areas 

21.9 25.0 15.6 81.3 

Less flooded areas 25.0 3.1 9.4 53.1 

Others 6.3 0 0 12.5 

Source: Survey data, 2015 (1): Important; (2): Very important; (3): Extremely 

important 

 

The pond characteristics that affect water quality in terms of catfish production 

were assessed by three criteria: pond location, area and depth. The survey 

showed that 78% of households suggest that pond depth is important, 75% of 

households asserted that the pond location is also important, while the size of 

the pond area was considered to be less important than the other variables. 

Householders with catfish have ponds with an average depth over 4 meters. At 

this depth, organic matter from food residue and fish waste can settle on the 

bottom of the pond and can be cleaned routinely (Table 6). 
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Table 6. Assessment of the impacts of pond features on the water for 

aquaculture production 

 

Criteria 

Evaluation rate (%) 

Important Regular Unimportant 

Pond location 75.0 18.8 6.2 

Area 31.3 53.1 15.6 

Depth 78.1 18.8 3.1 

Source: Survey data, 2015 

 

(2) Selection of pond bank structure 

To reduce the contamination of the receiving water from the pond, building a 

stable pond bank is a water management measure used in aquaculture 

production. Of the surveyed households, 78% of householders have a pond bank 

with plants; 16% have a pond bank without plants, and 3% have brick and 

cement bank (Table 8).A pond built with brick and cement is stable and prevents 

soil erosion. It can be easily drained and dried after the harvest of fish. However, 

fish food used in aquaculture is mainly of the floating type that does not get 

caught on the bank of the pond to allow fish to consume all the food added to the 

pond. Pond banks built with brick and cement are also quite costly. In case of a 

soil bank, majority of householders need to plant trees in order to prevent bank 

erosion. Several plastic layers surround the edge of the pond to avoid food 

getting caught. For this type of bank, if the soil composition is favorable, water 

can be drained from the pond and the pond dried after harvest. However, if the 

pond bank consists of sandy soil, as found in most households in TanLoc 

commune, it is susceptible to erosion during post-harvest drainage. Therefore, 

the cost of renovation of the pond bank is also quite expensive. 
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(3) Treatment for the bottom layer of pond 

To reduce the possible impact of water contamination during catfish culture, 

householders apply a treatment to the bottom layer of the pond post-harvest, 

before anew culture is started. The treatments applied are: absorbing mud at the 

bottom layer of the pond, pond drying and spreading lime powder. Absorbing 

mud at the bottom layer of the pond is an important and almost a compulsory 

measure with 97%of householders practicing this approach. However, due to 

different pond bank structures, only 63%ofhouseholders applied pond drying 

practices after harvesting. Most (94%) households spread lime powder. In 

addition, many other measures are used such as: sprinkling chlorine, copper 

sulfate and salt. 

(4)  Fry selection and fish density 

 

Table 7. Criteria for fry selection, number of batches per year of catfish 

 

Criteria 

Evaluation rate (%) 

1 2 3 Total 

evaluation 

Market 40.6 6.3 25.0 75.0 

Fry availability 6.3 6.3 9.4 68.8 

Fish 

productivity 

Tivity 

6.3 31.3 28.1 84.4 

Pond water 

quality 

12.5 28.1 21.9 81.3 

Food availability 18.8 9.4 9.4 81.3 

Risk of disease 15.6 21.9 18.8 81.3 

Source: Survey data, 2015 
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After the implementation of measures to prepare the fishpond and before the 

culture has started, householders make decisions regarding fry selection, such as 

where the fry are sourced and the number of cultures, which can affect water 

quality. Decisions are made on the basis of the following factors: the market for 

fish products, fry availability, fish productivity, pond water quality, food 

availability, and the risk of disease. Among these, fish productivity, pond water 

quality, food availability, the risk of disease influence the decisions of 

householders most strongly. When choosing priorities in terms of importance 

(“1:  important”; “2:  very important”, and “3:  extremely important”), the market 

was found to be considered an extremely important criteria by 25% of 

householders and in terms of decision-making, fish productivity was considered 

to be the most important factor (28.1% ranking it as extremely important) in 

considering fry selection as well as the number of cultures developed (Table 7). 

Therefore, it can be seen that fry selection and number of cultures is closely 

linked to fish productivity, the market and pond water quality. 

Table 8. Criteria for fish density in ponds of households with catfish 

 

Criteria 

Evaluation rate (%) 

1 2 3 Other 

Market 21.9 3.1 6.3 56.3 

Fry availability 9.4 9.4 6.3 46.9 

Fish productivity 21.9 15.6 18.8 75.0 

Pond water 

quality 

12.5 25.0 40.6 84.4 

Food availability 12.5 12.5 6.3 56.3 

Risk of disease 9.4 37.5 25.0 81.3 

Source: Survey data, 2015 
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Table 8shows that householders also strongly consider the fish stocking density 

of ponds when making decisions.84%of households were shown to be concerned 

about pond water quality; and 81%ofsurveyedhouseholdsbelievethatriskof disease 

is an important factor in considering fish stocking densities. Pond water quality 

was considered to be a very important factor by 25% of small-holder aquaculture 

households and an extremely important factor by 40%. When the fish stocking 

density is too high, a large amount of food is required, a high dosage rate of 

chemicals needs to be used for disease treatment and a high accumulation of 

waste often leads to a poor quality pond water. Therefore, making decision to 

stock fish at an appropriate density, can help to prevent diseases which limit the 

growth of fish, and improve the water quality of the pond. 

(5) Selection of feeding style 

In regards to the feeding style of the aquaculture pond, measures used by 

households that effectively enable effective water management are the selection 

of food types, food intake, the number of feeding times per day, and the feeding 

schedule. Households generally use commercial foods in a pellet form that floats 

on the pond surface for a short time before sinking, which are sourced from 

companies such as, Stork, South Vietnam, Vietnam Thang, and Green Feed. 

While, these companies have a uniform quality of food, households prefer 

products of CP and Con Co companies as the fish usually eat almost the entire 

amount of food provided. The feed style and feed schedule are important in 

encouraging fish to eat majority of the food provided, prevent food waste and 

results in a reduction of contamination of the pond from uneaten food. Table 9 

shows that 84% of households are concerned about the amount of food used per 

feeding event and 81% are concerned about the selection of feed type. For 

example, 58% of households rated the amount of fish food used per feed as very 

important or higher in reducing the impact on water quality. The feeding 

schedule was also found to be a major concern of households with catfish, with 

34% of households rating this as extremely important in reducing water 

contamination. Managing the feeding schedule is considered as extremely 
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important as it help farmers to control the amount of food remaining in the 

pond. 

Table 9. Criteria for fish feeding practices to reduce impact on water 

environment 

 

Criteria 

Evaluation rate (%) 

1 2 3 Total 

Food selection 37.5 25.0 15.6 81.3 

Amount of food/feed 18.8 40.6 18.8 84.4 

Feed schedule 15.6 12.5 34.4 65.6 

Food combination 9.4 0.0 9.4 37.5 

Source: Survey data, 2015 

 

(6) Selection of water supply for fishpond 

For catfish, the pond water should be changed constantly during the culture to 

ensure good water quality. Small-holders check the water quality in the pond and 

may decide to change the water between one and two times per day, depending 

on their assessment of the pond water. The pond water is changed in such a way 

that the intake and the outlet of water from the pond occur simultaneously. The 

proportion of water exchanged varies from 40 to 50% of total water volume of 

the pond, depending on the water quality of the pond and the intake source. The 

findings show that many householders practice measures to reduce water 

contamination and 66% of fish farmers check the quality of the intake water. 

There are many ways householders check the intake water including visual 

inspection based on experience (44% of surveyed households) and self-equipped 

testing machines (6%), with other measures such as paying for experienced 

people to check to water quality of the intake (16%) also used. 
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The schedule of pond water changes also varies with 81% of households practice 

regular recurring changes, 28% changing the water when prompted by the 

presence of bad smells from the pond water, 22% of households changing the 

pond water when a clean water supply is available, 38% changing the pond water 

based on when the pond water changes color and 28% changing the water when 

dead fish are present in the pond. These measures are considered a temporary 

solution for water contamination problems and they do not significantly reduce 

the contamination of the pond. Moreover, the polluted outlet water from pond 

may increase the contamination level of water in common canals. The 

environment has only a limited capacity to buffer contaminated water from 

fishponds. 

(7) Selection for pond water treatment measures 

Despite the above measures being applied, water in the catfish ponds has been 

shown to be increasingly contaminated. Householders often need to resort to 

using water treatment approaches to improve water quality in their fishponds 

including surface aeration and the use of chemical and biological products. 

Specifically, surface aeration was found to be practiced in only 3% of households, 

with small-holders still preferring the use of chemical products to resolve water 

contamination problems in the culture. The use of chemical and biological 

products includes the use of potassium per manganite for antiseptic, antibacterial, 

anti- algae, and other aquatic disease prevention properties (56%ofhouseholds); 

and the use of biological  clean bottom of the ponds 

(38%ofsurveyedhouseholds). Probiotics are usually mixed with food, thus, these 

products are used while feeding. In addition, some households use other 

chemicals, to treat pond water such as chlorine and copper sulfate with of 88% 

of surveyed householders using these measures. 

The amount of food and chemicals used as inputs in pond aquaculture is 

significant. Untreated waste released from ponds causes water contamination of 

surrounding environment. As only 28% of households treat wastewater before 

the releasing it from their ponds this is clearly occurring. Moreover, the 

treatments are used are quite simple such as discharging the wastewater to 
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settling ponds or treating with it with chemicals and probiotics, before 

discharging it into the environment. However, the daily amount of water 

discharged is quite large and these measures are not significant when considering 

the number of households. Although these treatments methods are not 

comprehensive in terms of improving water quality, only 12.5% of households 

have settling ponds and only 28% of households treat wastewater with chemicals. 

3.4 Role of the gender in the water quality management in surveyed 

households with aquaculture 

In recent years, gender roles in natural resource management and environmental 

protection has become a more significant issue in the literature. An argument is 

presented that that the experience of the natural environment and its resources 

are differentiated by gender through distinct daily work activities and roles and 

responsibilities of men and women. Consequently, men and women hold gender-

differentiated interests in natural resource management through these distinctive 

roles, responsibilities, and knowledge. Gender is thus understood as a critical 

variable in shaping processes of ecological change, viable livelihoods and the 

prospects for sustainable development (Elmhirstand Resurreccion, 2009). In 

aquaculture sector, majority of activities often require physical strength and years 

of experience laboring and as such in our research aquaculture production was 

generally observed to involve men more than women. 

As analyzed above, water management measures used to improve water quality in 

aquaculture for the surveyed households includes the selection of the pond 

location, the selection of pond bank structure, the treatment of bottom layer of 

the pond post-harvest and before starting a new culture, fry selection, fish 

density, selection of feeding style, the choice of water supply and pond water 

treatment. In each aquaculture small-holder household, depending on financial 

conditions, the scale of aquaculture production, as well as the awareness of 

householders, different measures are selected to manage water quality in the most 

effective way. The decision to use measures to manage water quality is made 

mainly by men; with women only making a very small number of decisions.  
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Table 10. Selection of water quality management measures by gender 

Selected measures Men (%) Women 

(%) 

Pond location 100 0.0 

Pond shore structure 100 0.0 

Pond bottom layer treatment 84.4 15.6 

Fry and fish density 87.5 12.5 

Feed style 96.9 3.1 

Water supply source for 

fishpond 

100 0.0 

Pond water treatment 93.8 6.2 

Source: Survey data, 2015 

Table 10 shows that decisions about the selection of the pond location, the pond 

bank structure and the pond water supply are made solely at the discretion of 

men. These are important factors determining the success or failure of the 

culture. Women have minimal consultation in the selection of other measures 

such as treatment of the bottom layer of the pond (16%), and the treatment of 

the pond water (6%). However, the rate of female participation in making 

decisions is very low. This is because of gender biases that exist within economic 

reform processes, which are built on reinforced social hierarchies within 

communities, and converge with a wider reassertion of patriarchal power and 

family ideologies in Vietnam to create gendered exclusion from making 

important decisions relating to any kind of household production. 
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Table 11. Implementation of water quality management measures by gender 

Water management 

measures 

Husband (%) Wife (%) 

Pond bottom layer 

treatment 

96.9 3.1 

Feed style 78.1 21.9 

Water supply source for 

fishpond 

100 0.0 

Pond water treatment 93.8 6.2 

Source: Survey data, 2015 

 

For more insight into gender roles in aquaculture activities and particularly for 

water quality management, information was collected on the proportion of 

women who are directly involved in the pond water management including: 

sprinkling lime powder at the bottom layer of the pond feeding, pumping water 

to flush out the pond, and using chemical and biological products for pond 

treatment. The study results confirmed that a very low percentage of women 

participation in these activities. The highest percentage of participation by 

women (22%) is for fish feeding as this was viewed by women group interview 

as a less significant role that was easy to implement. Meanwhile, female 

participation in sprinkling lime on the bottom of the pond was found to have 

only 3% female participation (Table 11). The main reason women were 

observed to have low participation in implementing water management 

activities for aquaculture production is asserted to result from the traditional 

division of labor in the family. In this division, women are usually assigned 

reproductive roles, explaining why they were chiefly responsible for daily 

household subsistence (Elmhirst and Resurreccion, 2009). This kind of labor 

division is especially true in the Mekong Delta of Vietnam, where women have 

been traditionally dependent on men through marriage both in terms of 

decision-making and implementation of economic activities such as agriculture, 

forestry and fishery (Elmhirst and Resurreccion, 2009). The results of women’s 

group interviews show that a majority of women interviewed in the Mekong 

Delta think of their primary role in the household is taking care of children and 

doing housework. Women reported feeling happy with their role in housework 

and confirmed that all decisions and activities related to aquaculture production 



  
International Conference on the Mekong, Salween and Red Rivers: Sharing Knowledge and 

Perspectives Across Borders | Faculty of  Political Science, Chulalongkorn University | 12th November 2016 
 

 

535 

 

were usually conducted by men; and women usually participate only with light 

support work suitable to their perceived abilities. 

 

Figure 2. Gender discrimination in extension training participation 

 

Not only was female participation in aquaculture activities limited at the 

household level, but the majority of women in the study rarely were offered the 

opportunity to participate in extension training organized by local government to 

improve the awareness of water quality management by householders in 

aquaculture production. Results show that 83% of participants in extension 

training in the area were men (either as the head of the household or male worker 

employed by households) with female participation at only 17%. Among the 

women who participated in the training, a handful represented female headed 

households, while others participated in place of their husbands who had other 

commitments when the training took place. Women in the discussion group 

inferred that the extension training content is on fish care techniques and 

managing water quality in the fish ponds so they did not need to attend because 

within the household they are less involved in these activities. 

The above analysis presents an overview of the negligible involvement of women 

in aquaculture activities, especially those related to water quality management 

from both the residential and community perspective. This is consistent with the 

findings of Ravazi and Miller (1995) who suggest that women have low 

participation in natural resource management in general and in particular for 
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water management. That particular study focused on the access and control of 

natural resources, and how gender interacts with others aspects of socioeconomic 

differences. It was implied that women cannot be considered a homogeneous 

category in terms of their interests and needs because women are positioned 

within society according to a variety of different criteria (Razavi and Miller, 1995). 

Table 12. The rate by gender in hired labor 

Work Male (%) Female (%) 

Technical advisor 80.0 20.0 

Manual labor 100 0.0 

Housemaid 0.0 100 

Source: Survey data, 2015 

The involvement by gender in aquaculture activities in households was analyzed 

through the role of men and women in these activities in a traditional family unit. 

Moreover, gender participation was assessed in terms of male and female workers 

who are hired to conduct aquaculture activities. According to the observations 

made, all households with catfish in Thot Not have employees. The number of 

employees ranged from 5 to 20 people depending on the pond area of each 

household. All households had both male and female employees, of which 80% 

of the engineers, technicians and technical advisors were men. The rest of the 

staff were female. In terms of manual laboring group, employees conducted 

activities such as pond digging and dredging, water replacement, fish care and 

fish harvesting. Male workers accounted for 100% of this group. In addition, 

female workers were also employed. However, 100% of the roles available for 

women were to help with housework, and cooking for male workers in each 

household (Table 12). There was also a difference between the salary of the male 

workers and female workers in the aquaculture households. Male workers were 

paid an average of 3.5 million VND per month, while female employees were 
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paid about 2.5 million VND per month. The households explained this 

difference was due to male workers being directly involved in the aquaculture 

activities associated with manual labor work and long hours, thus the payment of 

higher wages was justified. 

 

Discussion 

Water quality management in aquaculture is not a new research topic. Many 

researchers have devoted time to discussing water quality measures used in 

aquaculture ponds such as temperature, dissolved oxygen, salinity, and ammonia 

(nitrogen) (Boyd, 1998). However, these measures are quite technical when 

applied to small-holder or household production. Since householders generally 

rely on their own experience for water quality assessment and few are 

knowledgeable about the technical standards of aquatic environmental quality. In 

addition, some water quality management measures require a large financial 

investment. Thus, these are not applicable for all households. For example, 

mechanical aeration has a proven high efficiency in enhancing the contact of 

pond water with air, but also is known as a costly measure for aquaculture (Datta, 

2013). This is one of the reasons catfish producing households in Thot Not do 

not to apply such a water quality management measure. 

In contrast to the aeration method, simple water management measures such as 

pond preparation and pond treatment with lime are applied in most households. 

These measures are known as less costly and technically straightforward (Boyd, 

1998). Other inexpensive measures include the use of biological and chemical 

products in order to control the water quality of the ponds. A large number of 

households have applied these measures to maintain good water quality in Thot 

Not. The economic efficiency of these water quality management measures is an 

important factor and assessing this may provide some insight into the proposal of 

effective measures for water quality management for catfish culture. 
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The results in Table 13 show the measures used which require a budget for their 

implementation. There are three groups of treatment that require a budget: pond 

preparation, pond treatment post- harvest and before a new culture, and water 

treatment during the development of the culture. The households reported that 3 

million VND is the standard requirement for every 100m2 of the surface area of 

the pond prepared. If the water quality was assessed to be good this figure may 

be reduced to 2.25 million VND, however, in the case of poor water quality that 

3.76 million VND would be required. 
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Table 13. Cost of water treatment measures in catfish ponds of households 

Unit: Million VND/1000m2 
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Post-harvest water treatment prior to the development of a new culture includes 

draining the pond, removing the pond mud or sediment from the streambed, and 

spreading lime powder. In terms of operating costs per season, treatment options 

for more highly contaminated ponds include the cost of removing pond mud (1.2 

million VND), adding limestone to the base of the pond (0.43 million VND) and 

the purchase of pond chemicals such as salt, chlorine (0.91 million VND). Water 

treatment costs include water replacement, surface aeration, chemical treatment 

and suction of mud from the bed of the pond. The cost for water replacement 

represents the highest cost. For example, households that assess their water 

quality consistently over the process spend 17 million VND on average for water 

replacement, whereas household with a more contaminated water source may 

spend more than 20 million VND. This figure is quite high as households often 

have to pay for water replacement once or twice per day. Other significant water 

treatment costs for aquaculture ponds are chemical treatment and mud suction 

which can be seen in Table 13. 

Besides the application of technical measures to control the pond water quality, 

households must also comply with local regulations regarding the quality of water 

and impact on the environment including: 

- OfficialLetterNo.2274/UBon09/06/2005ofPeople'sCommitteeofCanTho

"On the settlement of environmental pollution in the aquaculture areas".  

- Guide No. 126 / HD CCTS August 24, 2005 by the Fisheries 

Department of Can Tho city guiding intensive catfish culture and 

minimizing environmental pollution. According to the guideline, the 

households with intensive catfish culture have to apply technical 

processes according to standards No. 28 TCN213:2004. Farmers are 

required to build a pond for sediment containment during pond dredging 

and wastewater treatment, and each pond requires an area of 15-20% of 

the total area of aquaculture production. Wastewater from the 

aquaculture must meet specific requirement for H2S, NH3, and pH. 

- Directive No 10/2008 / CT-UBND of Can Tho City People's Committee 

on July 3, 2008 on the strengthening of aquaculture management and 
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environmental protection in the city of CanTho regulates the 

spontaneous digging of fishponds. Application must be sought for land 

use conversion to aquaculture, including the application of technical 

processes, and the construction of wastewater treatment ponds. Prior to 

this directive wastewater was being discharged directly into rivers, leading 

to water quality impairment, affecting to the lives of local people. 

- Decision No. 48/2008 / QD-UBND of Can Tho City People's 

Committee on May 13, 2008 promoting the regulation of aquaculture 

activities in the province of Can Tho city. Requirements for aquaculture 

and environmental protection in aquaculture are clearly stipulated in 

Section 2 - Chapter II, requirement for production, trading, and 

environmental protection in aquaculture. 

Besides this, the establishment of a joint delegation to inspect the catfish 

production methods, which consisted of representatives of the Department of 

Economics, the joint fisheries stations of Thot Not and Vinh Thanh, the 

Department of Natural Resources and Environment, the Department of Finance, 

and the Ward People's Committee was carried out. This joint delegation found a 

common range faults, such as: the absence of settling ponds, pond water not 

being discharged in line with standards, without treatment and being discharged 

directly into the river. Despite this, the delegation only reminded households of 

the importance of regulatory compliance, rather than making sanctions. 

 

Conclusion 

Aquaculture, particularly catfish farming is a major source of income for many 

households in Thot Not district, Can Tho city. However, intensive catfish 

production by local people over a long period of time has caused serious 

environmental water pollution from fishpond water. A survey found that 78% of 

aquaculture households in Thot Not assessed their pond water quality to be 

contaminated. To resolve this situation, households had used various measures to 

improve water quality. For example, 75% of surveyed households had selected 
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the location of their pond based on water treatment needs as the most important 

criteria. They believed that a pond located near the water supply and discharge 

points would enable more effective pond water replacement. Pond drying and 

removal of mud from the bottom layer of pond was used by 96% of households 

as this measure is cost effective and simple. Another common measure practiced 

by 94% of households was the use of biological and chemical products for pond 

water treatment. Additionally, pond water replacement 1 to 2 times per day was 

evaluated as an effective process for immediately reducing pond water 

contamination. From an economic standpoint, the daily water replacement was 

the costliest measure. Households who assessed the water quality as reasonable 

spent 17 million VND, while farmers who believed their water was more 

contaminated had to spend more 20 million VNDper 1000m2 each season. The 

second highest cost measure of the pond water management measures was 

chemical treatment. Household with contaminated water had to spend an average 

of 14.5 million VND per 1000m2 each season on this measure.  

Besides the analysis of water quality management practices of small holder 

aquaculture households in Thot Not district, the role of gender in the water 

quality management was also examined. The results showed very few women 

participate in the water quality management of aquaculture and the decision-

making roles of women accounts for only a very small percentage (3% to 16%) of 

water quality management approaches such as sprinkling lime on the bottom 

layer of pond, feeding or using biological and chemical products for fishpond 

water treatment. Men are often attributed to these roles and they are viewed as 

hard work and not suitable for women. 
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Abstract 

Thuong River, a tributary of the Red River basin, is currently facing the 

degradation in both water quality and quantity. One of the major causes of water 

pollution is wastewater discharge into rivers and streams from industrial plants, 

agriculture and residential that untreated or treated but does not meet the 

national standards. In many river stretches, especially in Bac Giang city and 

industrial areas, wastewater load to Thuong River exceeds its self-purification 

capacity, and it may cause serious damages to the water environment, aquatic life 

and human health. In this regards, assessing capacity of receiving wastewater of 

Thuong River is the important task for water quality protection and management. 

In this article, model MIKE 11, a professional engineering software package for 

the simulation of flow and water quality model (DHI, 2003) is used to simulate 

hydrodynamic, advection - dispersion and Ecolab to describe the process of 

wastewater advection and predict water quality of Thuong River in 2020 and 

2030. The model simulated 7 water quality parameters with 3 different 

parameters. The water quality assessment is based on the comparisons between 

simulated water quality and permitted limit of Vietnamese National technical 
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regulation on surface water quality (2015). The results show that the water of 

Thuong River is being contaminated by industrial and residential wastewater. 

Key words: capacity of receiving wastewater, water quality assessment, Mike 11 

model, Thuong River in Bac Giang province 

 

Introduction 

Thuong River has more than 440 works extracting surface water to serve the 

industrial production, agriculture, fisheries, living, medical and other service 

activities; and a total of 946 facilities discharge wastewater into river (Report on 

the status of water exploitation and discharge wastewater in Bac Giang province, 

2012).  

As the plan from 2006 to 2020, many industrial clusters and parks are to be built 

in Bac Giang province, that lead to increasing water demands and wastewater 

discharge to the environment. Many studies showed that the nutrients and 

organic pollution in Thuong River are significant (Center for Environmental 

Monitoring, VEA). The results of water quality analysis of Thuong River (2009 - 

2013) showed that the concentration of BOD5 was higher than acceptable 

standard 1,86 - 3,6 times; COD was higher 1,4 - 2,73 times ; NO3 was higher 

1,175 - 8,03 times and DO was lower 5,3 times in comparison with the standard 

(National technical regulation on surface water quality, 2015). 

It can be seen that, the issue of river pollution is causing a sensation in the public 

opinion and poses an urgent task to the environmental and water resources 

management authorities and scientists: finding a solution to control and manage 

wastewater discharge operation into Thuong River to protect this water source. 

The Law on Water resources (2012) of Vietnam regulates some new provisions 

on water resources management and protection, especially the field of wastewater 

discharge management. The Article 37 of the Law states: “The organizations and 

individuals who discharge waste water into water sources must have a permit 

issued by the competent State agencies (except the small scale and waste water 
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without a harmful chemical or radiative matter). One of the basis to grant a 

permit is capacity of receiving wastewater (Decree No. 201/2013/ND-CP, 2013). 

Capacity of receiving wastewater of river is the loading capacity to receive a 

number of pollutant while still maintains the concentration of pollutants in the 

water sources which does not exceed the allowable values specified in the 

national water quality standards (Circular 09/2009/TT-BTNMT, MoNRE 

Vietnam, 2009). The assessment of capacity of receiving wastewater requires not 

only to have a good long - term investigation of hydrology, hydraulic and 

wastewater discharge activities, but also to assess and predict water quality in the 

future. Therefore, a technical approach should be applied. Mike 11 model -an 

unsteady hydraulic model has provides engineers with highly accurate hydraulic 

and water quality modelling tool, is selected. The primary feature of Mike 11 

modelling system is the integrated structure with a variety of adds– onmodules 

each simulating phenomenon related to river systems (DHI, 2003). To solve the 

problem of this study, apply three following modules: Hydrodynamic (HD), 

Advection - Dispersion (AD) and Ecolab. The application of Mike 11 model in 

the assessment of water quality has been well received among a large number of 

researches (A.H.Kamel et al., 2008; B.Razdar et al., 2011; Thai. H. Tran et al., 

2003 and 2009). 

 

Case Study 

Thuong River (also known as Nhat Duc River), located in the territory of Lang 

Son, Bac Giang and Hai Duong province. It originates from the Na Pa Phuoc 

mountain (belongs to Lang Son province), and then flows into Bac Giang 

province (through Lang Giang, Yen The, Tan Yen, Yen Dung district and Bac 

Giang City). The last point is in Pha Lai town of Hai Duong province and enters 

Luc Nam and Cau river to form Thai Binh river. It has 157 km length, the basin 

area of 6,640 km2. 

The selected study area is Thuong River located in Bac Giang province        

(Figure1). The total population in Bac Giang province is 1.641.231 people, in 

which the urban population is 136.021 (18%) and rural area is 614.312 (82%) 
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(Statistical Yearbook 2015 of Bac Giang province). The growth rate of gross 

domestic product (GRDP) in 2015 was estimated 9.6%. 

Topography of this area is mountainous and midland intersperses plain. Climate 

is tropical monsoon. In winter, the weather is cold, dry and less rainy due to the 

influence of the Northeast monsoon. The summeris hot, high humidity and 

rainy. Rainy season lasts from June to October, the dry season is from November 

to May. The annual average rainfall is only 1.527mm, the flow module in15  

20l/s/km2and total flow is about 1, 93 billion m3. 

Figure1. Map of study area 

 

 

 

Data Analysis  

Water quality problem requires a lot of data categories. In the particular case of 

this topic is calculation for an unsteady one-dimension flow in the natural canal. 

The data includes hydrological and hydraulic data, wastewater source data 

(location and discharge), water quality data (wastewater quality and surface 

waterquality), map, socioeconomic development data, etc. 

The data used in the study are collected from various sources. Majority of the 

data used here such as hydrological y and hydraulic data was collected from the 

National Center for Hydrometeorology Forecast. The wastewater sources and 
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water quality data were collected from  the project “Planning water resources 

allocation and protection in Bac Giang for  the period of 2012 - 2020, vision to 

2025”, or collected from the Center for Environmental Monitoring, the Center 

for Water Resources Technology (MoNRE) and field survey in 2016. 

Data of the hydrology stations of CauSon and Phu Lang Thuong on Thuong 

River as well as Pha Lai on Thai Binh River are also used. 

The summary of the data used can be found in Table.1 while the geographic 

location of the hydrology stations are presented in Fig.1.The water quality 

sampling sitesare shown in Figure 2 (2013) and Figure.3 (2016). 

Table1. Summary of the data used in the study 

Data type Date Remark Purpose 

Across 

sections 

2000 Thuong river: 32 Modelling 

Water level 1/11/2003 

- 

31/5/2004 

Phu Lang Thuong, Pha Lai 

station 

Hydrodynamic 

calibration 

1/11/2012 

- 

31/5/2013 

Hydrodynamic 

verification 

Water quality 

verification 

Data for 

running water 

quality model 

1/11/2003 

- 

31/5/2004 

Cau Son station 

 

Hydrodynamic 

calibration 

1/11/2012 

- 

31/5/2013 

Hydrodynamic 

verification 

08/3/2013 

- 

12/3/2013 

Water quality 

calibration 

08/3/2016  
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- 

12/3/2016 

Water quality 

parameters  

 DO, Temperature, NH4, NO3, 

BOD5, PO4, Total coliform 

(Coliform). 

 

Surface water 

quality 
08/3/2013 

- 

12/3/2013 

08/3/2016 

- 

12/3/2016 

Pollutant concentration at: 

CauSơn and Pha Lai station, 

and some monitoring sites on 

Thuong river 

Data for 

running water 

quality model 

Wastewater 

sources 

Pollutants concentration, 

discharge and wastewater 

source location 

Data for 

running water 

quality model 

Map  Thuong river Mapping 

Socioeconomic 2015, 2020, 

2030 

Status and forecast of 

population, water demand, 

wastewater discharge  

Assessing and 

predict water 

quality 

 

Figure2. Map of sampling sites in 2013                                                 
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Figure3. Map of sampling sites 2016 

 

Methodology 

The assessment is undertaken in four different steps. The first step simulates 

hydraulic and hydrological status to identify the hydraulic parametersusing 

Hydrodynamic modul (HD) of Mike 11 model. The second step identifieswater 

quality parametersofAdvection - Dispersion module (AD) and Ecobal modul 

includingphysical parameters and biological parameter as coefficient of diffusion, 

respiratory, photosynthesis, etc. The third step includes assessment of water 

quality in the future based on scenarios and identifying water quality objectives in 

each river sections.The last step involves assessment of the capacity of receiving 

wastewater of Thuong River. 

 Hydrodynamic modul (HD) 

The purpose of hydraulic calculation is to find the hydraulic parameters in order 

to assess water quality in the study areas. The hydraulic parameter is Manning 

roughness coefficient. 

Hydrodynamic module is built from the equations of continuity and momentum 

(the ‘Saint Venant’ equations). 
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The equation of continuity: 

 

The equation of momentum: 

 

Where:  

- Q: Discharge (m3/s)  

- A: Flow area (m2)  

- q: Lateral inflow(m2/s)  

- C: Chezy resistance coefficient (m1/2/s) 

- α: Momentum distribution coefficient .  

- R: Hydraulic or resistance radius (m)  

 Advection - Dispersion (AD) and Ecolab modul 

The purpose of running AD and Ecolab module is to determine the most 

suitable water quality parameters for the study. Then, using these parameters to 

predict waterquality changes based on the scenarios, thereby assess the capacity 

of receiving wastewater. 

The basic equation of these modules is Advection - Dispersion equation: 

 

Where:  

- A: Flow area (m2)  

- C: Concentration (kg/m3)  

- D: Dispersion coefficient 
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- q: Lateral inflow(m2/s)  

- K: biodegradable coefficient, K is only used when the phenomenon related to 

biochemical reactions. 

Ecolab is accompanied by the water quality template, which is divided into six 

levels. This study use level 4 + Phosphorus + Coliform. 

 

Research Result 

The result of hydrodynamic simulation 

Calibrating HD module aims to finding the hydraulic parameters, by adjusting 

Manning roughness coefficient so that the measured and calculated water levels 

are matched. After adjusting parameters, the HD module with time step of         

Δt = 5 minutes, theManning roughness coefficients ranged from 0,012 - 0,032.  

The river network diagram of study area is described in Figure4. The results of 

calibration and verification of hydrodynamic module are shown in Figure 5 - 6. 

Figure 4. The river network diagram 
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Figure 5. Calibration of water level at Phu Lang Thuong station 

 

 

 

 

 

 

 

 

Figure 6. Verification of water level at Phu Lang Thuong station 

 

 

 

 

 

 

 

 

The accuracy of the model was assessed by Nash-Sutcliffe index. It must be 

mentioned that with higher amount of performance coefficient, the model results 

are more accurate (B.Razdar et al, 2011). The NASH coefficient at Phu Lang 

Thuong station is 98% (Calibration) and 94% (Verification). Thus, it is possible 

to use HD module as input data for AD and Ecolab module (water quality 

simulation). 
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The result of water quality simulation 

Water quality data observed in March 2013 and in March 2016 are used for 

calibration and verification water quality module respectively. 

 The calibration results are presented in Figure 7 - 13. 

Figure 7.Calibration of DO concentration 

 

Figure 8. Calibration of NH4 concentration 

 

Figure 9. Calibration of Temperature concentration 
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Figure 10. Calibration of NO3 concentration 

 

 

 

 

 

 

 

Figure 11. Calibration of BOD5 concentration 

 

 

 

 

 

 

 

 

 

Figure 12. Calibration of PO4 concentration 
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Figure 13. Calibration of Total Coliform concentration 

 

 

 

 

 

 

The calibration of water quality module aims to find the optimal model 

parameters for study area. The reliability of the parameters is shown by the 

calibration results as the deviationbetween measured data and simulateddata, as 

follows: The deviation of temperature is from 0.08 - 0.22 degrees; DO: 0,67mg/l 

- 0,24mg/l; NH4: 0,01mg/l - 0,14mg/l, NO3: 0,01mg/l - 0,06mg/l, BOD5: 0.1 

mg/l - 0.2mg/l, PO4: 0.005mg/l - 0.01mg/l , Coliform: 170 MNP/100 ml - 680 

MNP/10ml. All these deviation are under the allowable limit (10%). 

To assess the accuracy of parameters found in the calibration process, we 

continue using these parameters for the verification step with surveyed data in 

2016. The verification results are presented in Figure 14 - 20. 

Figure 14.Verification of DO concentration 
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Figure 15.Verification of NH4 concentration 

 

 

 

 

 

 

 

Figure 16.Verification of Temperature concentration 

 

 

 

 

 

 

 

Figure 17.Verification of NO3 concentration 
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Figure 18.Verification of BOD5 concentration 

 

Figure 19.Verification of PO4 concentration 

 

 

Figure 20.Verification of Total coliform concentration 

 

 

 



 
 

International Conference on the Mekong, Salween and Red Rivers: Sharing Knowledge and 
Perspectives Across Borders | Faculty of  Political Science, Chulalongkorn University | 12th November 2016 

 

561 

 

The results indicated that deviation range of temperature is 0.1 - 0.3 degrees 

Celsius; DO: 0.2 mg/l - 0.8 mg/l; NH4: 0,01mg/l - 0,03mg/l; NO3: 0,18mg/l - 

0.45 mg/l; PO4: 0,01mg/l - 0.06 mg/l; BOD5: 0.14 mg/l- 0.52 mg/l, Coliform: 

11.7MNP/100ml - 165,2MNP/10ml. 

Deviation between measured data and simulated data is under the allowable limit 

(10%). Thuscan use the model to forecast water quality in the future. 

 

5.3. Prediction of water quality of Thuong River by MIKE 11 model 

Based on the planning on economic - social development and water resources in 

2020 and 2030 of Bac Giang, predict the wastewater discharge to Thuong River 

in 2020 and 2030 as follows: 

Table 2.Prediction of wastewater discharge to Thuong River in 2020 and 2030 

  

Wastewater discharge 

(m3/day) 

Year Domestic Industry Agriculture 

2020 43.623,28 963.904 41.507 

2030 48.260,94 5.550.411 77.488 

 

Using the hydraulic and water quality parameters found above and wastewater 

discharge forecastsin 2020 and 2030 (Tab. 2), predict water quality of Thuong 

River under 3 scenarios: 

- Scenario 1: The amount of waste water in the basin increased according 

to plan, but untreated. 

- Scenario 2: The amount of waste water in the basin increased according 

to plan, but 30% was treated. 

- Scenario 3: The amount of industrial waste water in the basin increased 

according to plan, but 70% was treatedand achieve the industrial 

wastewater standard. 
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The simulated concentrations of pollutants are compared with the National 

technical regulation on surface water quality, 2015, A2 column (for domestic 

purpose). The results of water quality predictionunder 3 scenarios areshown 

below: 

Figure 21. DO concentration in 2020 

 

Figure 22. DO concentration in 2030 
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Figure 23. NH4
+ concentration in 2020 

 

Figure 24.NH4
+ concentration in 2030 

 

Figure 25.N03
- concentration in 2020 
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Figure 26.N03 
- concentration in 2030 

 

Figure 27. BOD5 concentration  in 2020 

 

Figure 28.BOD5 concentration in 2030 
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Figure 29.PO4 
3-

 concentration in 2020 

 

Figure 30.PO4
3- concentration  in 2030 

 

Figure 31.Coliform concentration  in 2020 

 

 

 

 

 

 



 
 

International Conference on the Mekong, Salween and Red Rivers: Sharing Knowledge and 
Perspectives Across Borders | Faculty of  Political Science, Chulalongkorn University | 12th November 2016 

 

566 

 

Figure 32. Coliform concentration in 2030 

 

 

The simulated results of water quality of Thuong River in 2020 and 2030 

indicated that: 

 

 Scenario in 2020: 

- DO: DO concentrations under 3 scenarios are within the allowed limit. 

- NH4: NH4 concentrations are mostly beyond the standard, from 1, 9 to 

3, 27 times (scenario 1); 1, 2 to 2, 4 times (scenario 2) and less than 1.7 

times (scenario 3). In particular, the water quality at Pha Lai station is 

within the standard in both 3 scenarios. 

- NO3: In scenario 1 and 2, the concentration of NO3 mostly exceeds the 

standard. At some points B1, B6, B8, B18 and B20, the concentrations 

exceed negligibly. The remaining point has NO3 concentrations exceed 

less than 2.5 times. 

- BOD: BOD concentration is within the standard in scenario 3, and does 

not significantly exceeded in scenarios 1 and 2, except the concentrations 

at point B11 exceed standard 2 times in 3 scenarios. 

- PO4: PO4 concentrations of scenario 1 are higher 4 times in comparison 

with standard while 0, 5 - 3 times in scenario 2 and 3. In particular case of 

point B22, PO4 is within the permitted standard.  

- Coliform: no sign of coliform contamination in 3 scenarios. 
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 Scenario in 2030: 

- DO: DO concentrations are within the allowed limit for 3 simulated 

scenarios. 

- NH4: The values of NH4 exceed 12 times compared with standard in 

scenario 1 and 0, 5 - 8 times in 2 remaining scenarios. 

- NO3: NO3 concentrations are higher than the standard in 3 scenarios 

except the point of B18 and B22. 

- BOD: BOD exceeded 2.8 times in scenario 1 and 2, but within the 

standard in scenario 3. 

- PO4: The value of PO4 exceeds standard in 3 scenarios, from 2,5- 15,2 

times in scenario 1; 3,8 - 10,4 times in scenario 2 and 1,1 - 3,55 times in 

scenario 3. 

- Coliform: no sign of coliform contamination in 3 scenarios. 
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Conclusion  

This paper presents the results of the simulation of hydrodynamic and water 

quality modeling of Thuong River by MIKE 11, and then predicts water qualityin 

2020 and 2030. 

The calculated results have high accuracy (reliability from 92% - 98% for HD 

module and error under 10% for water quality module), so it’s valuable to be 

used for predictingwater quality in the future. 

Water quality simulation of the Thuong River for years of 2020 and 2030 showed 

that the water has signs of contamination. The pollution levels are different along 

the river. The most polluted locations are at Bac Giang city and Yen Dung 

district, due to Hoang Van Thu paper factory, Ha Bac fertilizer plant and some 

other facilities. The main contaminated parameters are PO4 and NH4 with 

concentrations reach up to 12 and 15, 2 times higher than the standard. The 

values of BOD5 and NO3 are lighter pollutants, DO and Coliform have no sign 

of contamination. 

Assessing the capacity of receiving wastewater of Thuong River will be presented 

in the next report. 

 

 

 

 

 

 

 

 

 

 

 



 
 

International Conference on the Mekong, Salween and Red Rivers: Sharing Knowledge and 
Perspectives Across Borders | Faculty of  Political Science, Chulalongkorn University | 12th November 2016 

 

569 

 

References 

B. Razdara., K. Mohammadib., J.M.V. Samanic., B. Piroozd., 2011.  

Determining the best water quality model for the rivers in north of Iran 

(Case study: Pasikhan River). 

Department of Natural Resources and Environment of Bac Giangprovince.,  

2012. Planning the allocation and protection of water resources in 

BacGiang province. 

Department of Natural Resources and Environment of Bac Giangprovince.,  

2012. Report on the status of water exploitation and discharge wastewater 

into water sources in BacGiang province in 2012. 

DHI., 2003. Mike 11 - a modelling System for Rivers and Channels. 

Farhadian, M., Haddad, O., Seifollahi-Aghmiuni, S., and Loáiciga, H., 2014.  

"Assimilative Capacity and Flow Dilution for Water Quality Protection in 

Rivers." J. Hazard. Toxic Radioact. Waste, 10.1061/(ASCE)HZ.2153-

5515.0000234,04014027. 

Capacity of Illinois Streams. Urbana. 

Provincial People's Committees of BacGiang., 2012. Planning on water allocation  

and protection in BacGiang province in the period of 2020 - 2030. 

Thai. H. Tran., 2003. Applications MIKE 11 model to forecast water quality of  

Cau river basin. 

Vietnamese Congress. 2012. Law on Water Resources No. 17/2012/QH13,  

2012. Available at: Law on Environmental Protection. 

Vietnamese Government. 2013. Decree No. 201/2013/ND-CP, 2013. Regulate  

in Detail the implementation of some articles of the Law on Water 

Resources. Vietnamese Ministry of natural resources and environment 

(2009) Circular No. 02/2009/TT-BTNMT. 

http://ascelibrary.org/doi/abs/10.1061/(ASCE)HZ.2153-5515.0000234. 

http://ascelibrary.org/doi/abs/10.1061/(ASCE)HZ.2153-5515.0000234


  
International Conference on the Mekong, Salween and Red Rivers: Sharing Knowledge and 

Perspectives Across Borders | Faculty of  Political Science, Chulalongkorn University | 12th November 2016 
 

 

570 

 

On the Application of Agent-based Model on Water 

Allocation to Improve Water Usage Efficiency and 

Reduce Conflict 

 

Tran Duc Trinh 

 

Abstract       

Water allocation using physical model coupling with management layer in which 

cooperative role playing game theoretic approaches and has been utilized to 

investigate how the net benefits can be fairly reallocated to achieve optimal 

economic reallocation of water resources. An integrative, interactive water 

allocation model, crop water demand calculation and an agent based model using 

input from physical model has been constructed. Initial model running for crop 

season 2015 shows that  show that with the scenarios “business as usual” results 

in the highest potential conflict value (0.446) while the “negotiation between 

adjacent sub-districts” results in lowest in potential conflict value (0.285) which 

encouraging the cooperation in water allocation along the distribution canals of 

irrigation district. Therefore, negotiation and exchange of the water uses between 

user groups, irrigation schemes in the irrigation district needs to be recognized, 

facilitated and institutionalized in the administrative procedure in the future time 

when there will be more conflicts with regards with the decrease in water 

availability.  

Key words: Agent based model, water allocation, and water use conflict 
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Introduction 

Water resources management in an equitable and sustainable way is intrinsically 

complex. This is due to the fact that the scale of management implied by 

hydrological characteristics often comprises layers of social, managerial, and 

economic institutions. Even at the sub-basin level there may be many users such 

as local small-scale farmers, large-scale commercial farmers, hydro-electric power 

companies, industrial users, municipal water users, and those using water 

resources for leisure or tourism.(1) While the underlying purpose of water 

allocation – that is, sharing available water resources – has not changed 

fundamentally, some of the key considerations driving water allocation and 

planning have evolved significantly over time. This implies that the focus of 

water allocation and planning has also been shifted substantially, with a greater 

focus on demand management and on optimizing the use of existing supplies. 

This in turn led to changes in governance structures for water resources 

management which often characterized by overlapping national, regional and 

local regulatory frameworks and authorities involving classical problems of 

collective action.(1, 2) 

The study area is the North Nam Ha irrigation district located in the Red river 

basin - Vietnam (figure 1). The irrigation system is surrounded by 4 rivers Red 

river, Dao, Day and Chau Giang River, with Red river is the main water supply 

for the irrigation district. The whole system is a mixed of high ground and 

subsidence basin with rich soil to support the agricultural system, the total area of 

the irrigation district is 100.261 hectares with non-agriculture area accounts for 

about 37% of the area. The water extracted from the canal by the farmers is used 

to irrigate the number of fields determined by themselves or the authority at the 

beginning of each season. During the crop growing season, farmers irrigate their 

fields as it needs (determined by the availability of water and the experience or 

mostly following the schedule of the irrigation operator). If the amount of water 

actually reaching the fields is less than the amount needed to irrigate the given 

number of fields, then water stress occurs and accumulates over the season. 

Surveying of the irrigation district and discussion with stakeholders has revealed 
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the following problems with the water management and water allocation scheme 

of the area as following: 

 Years of land use and crop pattern change without consideration to the 

capacity of the system to supply water has led to lack of water at area of 

cultivation, especially at the ends of the irrigation canal; 

 Inefficient water use within the irrigation system; 

 Water user groups are largely disconnected;  

 Lacking a coherent interaction between the irrigation system management 

and stakeholders.  

 

Figure 1. Map of North Nam Ha irrigation districts in Red river basin in 

Vietnam(3) 

 

 

 

Water allocation and resources management studied has been carried out as a 

decision support system for many river basins in the world,(4) starting with 

simple simulation and analysis of various water allocation scenarios and, above 

all, scenarios of users’ behavior in Olifants river basin of South Africa (5) using 

WEAP modeling package.(6) The adoption of water demand management from 

scenario simulation procedures offers opportunities for remedying the water 
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shortage for different user groups. Water allocation modeling approach has been 

proven to be reliable tools for decision makers and users to appropriately plan 

their water allocation activities. When sufficient experience has been achieved 

using water allocation for water resources allocation between regions and user 

groups, there was other pressing issue with water allocation model application as 

how the model can incorporate water management scheme for ecological 

assessment.(7) Therefore, the water resources model beside addresses the water 

demand from user groups also need to takes into account the water needs of the 

ecosystem to assist in the evaluation of tradeoffs in water allocation and the 

determination of ecosystem restoration goals.  

In Viet Nam, water allocation model has been used occasionally to address the 

water distribution problem for specific river basin such as Dong Nai river 

basin(8) or Mekong basin.(9) In which the research has developed an aggregate 

economic hydrologic model for the basin that allows the analysis of water 

allocation and use under alternative policy scenarios. The same methodology has 

also been applied to Maipo river basin in Chile.(10) The development of an 

integrated framework of analysis can be a first step to overcome some of the 

obstacles to effective management and joint cooperation in the Mekong River 

basin. It could also facilitate the upcoming negotiations of water allocation rules 

in the lower basin and thus contribute to the reasonable and equitable utilization 

of Mekong River water.  

However, those applications employed classical water allocation models still 

show some shortcomings in addressing water allocation in a dynamic situation 

where the users face with cooperative and non-cooperative decision as well as a 

multi-criteria decision system.(11) Thus, it entails the development of next 

generation of water allocation model in which cooperative game theoretic 

approaches and participatory multi-criteria decision support under uncertainty are 

utilized to investigate how the net benefits can be fairly reallocated to achieve 

optimal economic reallocation of water resources. This methodology has been 

applied to the South Saskatchewan River Basin in Canada (12), Spree River basin 

in Germany(13) and showed that the model can be utilized as a tool for 

promoting the understanding and cooperation of water users to achieve 
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maximum welfare in a river basin and minimize the potential damage caused by 

water shortages.  

The ABM model approach falls in this new development trend of water 

allocation model system. Due to the hydrological and socio-economic complexity 

of water use within river basins and even sub-basins, it is a considerable challenge 

to manage water resources in an efficient, equitable and sustainable way.(14) The 

use of this new approach broadens the spatial information of actors in the 

process, revealing inter-connected topics not taken into consideration in earlier 

approach. This makes it possible to remain relevant, despite the sometimes 

rapidly evolving stakes, thus, ABM is a promising approach to better understand 

the complexity of water uses and water users within sub-basins. This approach is 

especially suitable to take the collective action into account when simulating the 

outcome of technical innovation and policy change.  

As water resources management become more stressed, more precise 

specification of water availability and improved mechanisms addressing allocation 

under variability are crucial to preventing conflict and negative environmental 

impacts at the same time maximizing available supplies.(15) The application of 

agent-based modeling (ABM) approach is particularly well suited to capture the 

complexities of water resource management described above. (2, 10, 16) ABM 

makes it possible to couple sub-models for water budget, crop growth, economic 

decisions and water user interaction within an integrated modeling framework. 

The specific strength of ABM is that this approach can represent institutional 

relations among water users (water use priority, water rights), enabling us to fully 

capture the phenomena such as collective and cooperative action. 

Agent-based modelling offers a potential insight to the processes configuring the 

water allocation and institutional water management rules. The purpose of the 

model is to simulate the behavior of actors (e.g. farmers, authorities) by setting 

up rules describing their decision-making and thereby contribute to an 

understanding of the processes creating the cooperative or non-cooperative water 

management scenarios. This understanding is not only interesting from a pure 

academic point of view but also an insight in how people act, and the resulting 
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impact on the water allocation and availability can also be useful in a policy 

context. The agent-based modeling (ABM) approach is first validated at a 

research location in RRB North Nam Ha irrigation district for the purpose of 

harmonizing water allocation for irrigation, industry and environmental flow 

preventing salinity intrusion. 

 

Materials and methods 

Agent-Based Model for the sub-irrigation areas were modeled using CORMAS 

model (Common Pool Resource and Multi Agent System) 

(http://cormas.cirad.fr/indexeng.htm) based on the multi agent system built 

through the participatory discussion with the irrigation district operators and 

enable the co-development of a following management and behavior rules for the 

system taking account the future direction of the irrigation system. The ABM 

model was created in cell with each cell represents 0.25 hectare and the system is 

connected by irrigation canal with water distribution nodes.  

 

Figure 2: Representative of the ABM model and interface between management 

sphere and physical sphere. 
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After setting up the ABM model, the role playing games were implemented in 

some of the sub-district in the irrigation scheme to gather the important water 

allocation practice and co-design the water allocation rules for the model. The 

participants were representative of irrigation district operators, water user groups 

and farmers. The water allocation rules have been carefully discussed and chosen 

as following: 

 Direct interactions for service or information exchanges 

 A sub-district which has the water intake may allow another sub-

district, whose plot is along the same watercourse, to take water at the 

same time. 

 A sub-district reduces a water use ratio will be compensate by the 

water user group by a reserved ticket (the right to use water at a high 

demand season). 

 A sub-district converts some production plot to less intensive water 

crop will have the right to exchange water use ticket for other sub-

districts. 

 interactions through the irrigation scheme 

 Rotation in the priority use of water for group of users at the head 

and end of the irrigation canal.  

 When a sub-district along the canal takes water, another sub-district 

further downstream may be able to take half the required water 

volume.  

The underlying physical model of water availability in the system was carried out 

using MIKE NAM model. The inputs for the basin are: rainfall data, daily 

evaporation. The output of MIKE NAM models are water flow according to 

each individual irrigation districts.  For the individual district, water balance 

calculation considered total generated flow of the canals, streams in the district 

internally. Each individual district using specific close-by rainfall gauge data:  

 Vụ Ban, My Thanh, Y Yen irrigation schemesusing Nam Dinh, Vu 

Ban and NinhBinh rainfall data. 

 Nam Ninhirrigation scheme using Nam Dịnhand Truc Phuong. 
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 Xuan Thuy irrigation scheme using Truc Phuong, Giao Thuy and Ba 

Lat rainfall data. 

Water availability at each irrigation scheme was updated for the management 

layers daily through direct input and output connection. And in reverse once 

there is a new management decision, the water availability and allocation model 

re-calculate the water for each irrigation scheme and notify whether the 

management satisfies water demand on the field through calculation of water 

demand for each unit cell. 

One coefficient was proposed to measure quantitatively the potential conflict Pc 

can be described as the percentage of the area meet water requirement over area 

with insufficient water supply over the crop cycle of the district. This factor 

ranges from 0 to 1 with 1 being the highest conflict level.  

Table 1: The water allocation scenarios used in the study 

No Water allocation scenarios 

1 Normal operation (business as usual) 

2 Equally distributed between sub-districts 

3 
Distribution with weighting factor according to the 

location along the canal system 

4 
Distribution with direct negotiation between adjacent 

sub-districts 
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Results and discussion 

The example results of irrigation water demand according to frequency of 

satisfying the needs at 85%  was calculated for crop season in the typical month 

of February 2015 using FAO guideline using Cropwat model as following: 

Table 2: Irrigation water demand for crop season 2015 

Crop Irrigation water demand (m3/ha) 

Spring rice crop 6230.02 

Spring vegetable crop 1512.33 

Autumn rice crop 3397.54 

Autumn vegetable 627.90 

Winter vegetable 968.02 

Perennial  1645.71 

 

These type of irrigation water demands from crop has already reflect the 

Evapotranspiration and other losses, these data will be updated weekly according 

to the historical weather forecast and growth phase of crop for the management 

layer and user to make decision. From these irrigation water demand calculation 

and water availability at each irrigation scheme, a typical water allocation capacity 

of each scheme will be prepared as following. 
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Table 3: Water allocation capability for each irrigation scheme in North Nam Ha 

irrigation scheme 

Irrigation scheme Area 
W need 

( m3 ) 

W allocate 

( m3 ) 

W deficit 

( m3 ) 

  13,795,661 12,416,095 1,379,566 

Vuc Hau scheme 1,140 2,363,904 2,245,709 118,195 

Dap Moi scheme 3,012 6,245,683 5,558,658 687,025 

De scheme 317 657,331 525,865 131,466 

Co Dam scheme 7,990 16,568,064 16,402,383 165,681 

Nham Trang 

scheme 
2,190 4,541,184 1,816,474 2,724,710 

Coc Thanh scheme 10,721 22,231,066 22,231,066 666,931 

Nhu Trac scheme 960 1,990,656 199,066 1,791,590 

 

From the aggregate water deficit calculation, it shows that almost all of the 

irrigation schemes suffered water deficit during sometime of the growing cycles 

with Nham Trang irrigation scheme being the worst situation in water deficit. In 

the meanwhile De, Co Dam and Vuc Hau scheme are the least affected area. The 

reason for that is because some unbalanced water allocation happening with the 

schemes at the beginning of the distribution canal enjoys most of the water 

allocation demand for its commanding area leading to the deficit in water flowing 

downstream on the same canal.  
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Table 4: The initial calculation of Pc value for crop season in 2015 

Scenarios Aggregated water shortage area 

(%) 

Pc coefficient 

value 

1 44.67 0.446 

2 37.10 0.371 

3 33.18 0.331 

4 28.45 0.285 

 

Simulations result and calculation of Pc value for all the proposed scenarios listed 

in Table 4 show that with the scenarios “business as usual” results in the highest 

potential conflict value while the “negotiation between adjacent sub-districts” 

results in lowest in potential conflict value which encouraging the cooperation in 

water allocation along the distribution canals of irrigation district. The scenarios 

suggesting the weighting factor for different irrigation scheme based on its 

location along the canal and the equally allocation of water result in middle value 

of potential conflict suggesting that a middle ground on water allocation with 

little intervention from management operators could also result in better 

performance of the system in term of reducing potential water related conflict. 
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Conclusion 

Participation in irrigation management and planning has been introduced to 

Vietnam for the recent decades, which often dealt with the setting up of the 

water user group and the working mechanism of the group. It has been shown 

improve the service of the irrigation system as well as the participation of the 

farmers in the operation and maintaining the irrigation works. However, 

institutionalize the operation as well as the negotiation process in time of water 

scarcity and conflict has not been introduced from the guiding order and circular. 

It necessitates the needs to facilitate the practice and example of the agent based 

model in the water allocation scheme like North Nam Ha irrigation scheme as a 

pilot case study for the irrigation. In setting up the logical and trading rule for the 

system on top of the current water allocation scheme, the agent-based model has 

been shown some increase in the total area irrigated without the structure 

measures (building more pumping stations and canal system). The first 

suggestion in cooperative measures and the negotiation process is the localization 

of the needs and demands in the area easy to serve and exchange some value to 

the areas that difficult to serve. The second suggestion from the model is the 

consecutive water intakes from the end of the canal up to the beginning to 

guarantee the water level at the water intake structure as well as limiting the 

unnecessary decrease in hydraulic water head at the end of the canal. Finally, with 

the negotiation and exchange of the water uses between user groups in the 

irrigation scheme, this behavior needs to be recognized, facilitated and 

institutionalized in the administrative documents in the future time when there 

will be more conflicts with regards with the decrease in water availability.  
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Abstract 

Water-concession investment related to hydroelectric dam development has 

provided economic benefits and acted to reduce poverty levels in the Lao PDR. 

However, the negativelocal impacts of hydroelectricdams on displaced people, 

local livelihoods, and natural resources continues to be experienced. This paper 

discusses:(i) the nature of these impacts on women’s livelihoods;(ii) theargument 

that women are impacted by the Don Sahong Hydropower (DSH)  development 

project on Sahong Island in a different manner to men; and (iii) how women have 

developeddifferent coping strategies managing changes to their livelihoods. This 

research was based on a series of 35 individual in-depth interviews of 30 female 

and 5 male villagers from Don Sahong village, as well as 7 in depth interviews 

with local officials and group discussions by gender. It shows that men and 

womenuse different coping strategies to manage the loss of their existing 

livelihoods and theirdependence on natural resources. 

In particular, vulnerablewomen have been shown to suffer a heavier burden from 

these impacts andthiscauses themgreater difficulty in adapting to new livelihoods 

thanother groups of women. This paper concludes that gender policies need to 

coverbroader range of situations thathave the potential to an impacton women 

from hydroelectric dams and adopt a legal empowerment approach with 

guidelines on how build awareness among stakeholders at all levels in order to 

enableknowledgeon ways to manage these kind of issuesand needsrelated to the 

diversity of women affected by these development projects. 
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Introduction 

Lower Mekong countries have significant potential for investment in water 

concessions. Laos, in particular, is at the center of a current hydropower surge in 

the Mekong Region. The Lao government has developed strategies to use 

hydropower to reduce poverty and bring the benefits of investment to the 

countries’ people. The government has a plan to transform itself to become “the 

battery” of ASEAN by 2020 and to rid itself of“least developed country” status. 

For example in 2009, Mr. Saypaseuth Phopsoupha, Director of Energy 

Promotion and Development of the Ministry of Energy and Mines stated in the 

media that"The government estimates that it will have sold 7,000 megawatts of 

hydroelectric power to Thailand by 2015 and 5,000 megawatts to Vietnam by 

2020".1Laos has attracted many dam developers interested in investing in the 

country. The country’s economy is currently primarily based on agriculture, 

fisheries and the extraction of natural resources, mainly from hydropower and 

mining. 

The Don Sahong Hydropower (DSH) project is currently being implemented by 

Mega First Corporation Berhad (MFCB) with the goal to selling power generated 

by this US$500-million dam domestically. Don Sahong has a concession period of 

25 years.It is expected that the dam will generate about 2,000 GWh of electricity 

per year and is slated to commence commercial operations in 2019 or 2020, with 

the power sold to Electricite du Laos (EDL) (Vientiane Times, June 24, 2016)”. 

MFCB holds an 80 percent share in the project and the state-owned utility 

Electricity du Laos (EDL) holds the remaining 20 percent. As of December, 2016, 

the construction work on the dam is about 8% completed. Construction began in 

October 2015 (Lao News Agency (KPL) June 30, 2016).3This rapid pace of dam 

construction in Laos has caused environmental and socio-economic changes, 

which have negatively affected local communities (IRN-International Rivers 
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Network, 2014; Baird, 2006; Baker, 2012). The available literature has discussed 

the impacts of hydropower development on resettled communities and people 

living downstream of dams (Baran, 2005; Baird, 2009; Molle et al., 2009), 

however, these studies often do not consider the impacts of hydropower 

development specifically on women’s livelihood activities, how they response to 

these impacts, and their important role required for effective decision-making in 

the hydropower development projects. 

The research aims to add to the analysis of relationship between the development 

of the Don Sahong Hydropower (DSH) project and the resettlement issues by 

examining the impacts on local community’s livelihoods, especially, women’s 

livelihoods. It also examines the different strategies women employ to cope with 

the socio-economic changes as well as how they respond to other impacts. The 

nature of external support available to women to assist them to develop 

adaptation strategies is also examined. 

Large hydropower dams change how people access and use natural resources 

such as land, water, wetlands, forests, and aquatic resources. These impacts are 

experienced differently by men and women, boys and girls, the young and elderly, 

those with disabilities, and those of different ethnicities. These often impact upon 

the social structure of the community and way of life (Simonet al., 2013). It has 

been found that large-scale development projects affect women differently 

(Ahmad & Lahiri-Dutt, 2006), and have different impacts on both men and 

women because of their gender roles (Lahiri-Dutt & Ahmad, 2012).1 

Lahiri-Dutt (2012) observes, “The difference in impacts of development projects 

arise primarily form a sexually-based division of labor, along with local and 

cultural discourses on gender roles. These discourses produce and reinforce 

specific constructions of gender ideals and create norms for women and men. 

                                                      
1 http://pnomsin.blogspot.com/2009/07/laos-plans-to-become-battery-of-asean.html 
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The roles and tasks maybe formally accepted as laws or informally understood as 

cultural ideals, but they are invariably connected to power relations and women 

and men’s social and economic positioning within societies and families”. 

Likewise, Whitehead (2009) has shown that different gender roles lead to different 

impacts on women and men. 

An assessment by the World Bank’s Operational Evaluation Department (OED) 

4 of a number of World Bank projects noted that women have “largely have 

suffered more than men have from the disruption of their social life resulting 

from involuntary displacement from their ancestral land, which severed their 

relationship with water, forests and other natural resources. At the Pak Mun dam, 

the loss of local edible plants due to submergence resulted in loss of income and 

sources of subsistence. Again, this affected women disproportionately, as they are 

responsible for collecting and processing these plants”. However, there is still 

limited research regarding the disproportional impacts on women of the in Don 

Sahong village related to the DSH project. A number of questions remain about 

the potential impacts of the dam on the livelihoods of people in Don Sahong 

village, particularly for women. These include: how do villagers live? Where do 

they find food, e.g., catching fish and collecting vegetables? What types of 

potential impacts affects gender roles in the village? What are the current and 

future coping strategies that women of different socio-economic positions may 

adopt? How do they adopt these? and, are there any networks supporting women 

in developing their coping strategies? 

In response to these questions, this research applies gender approach to explore 

the concept of gendered participation in natural resources management to 

investigate impacts of the DSH dam on local livelihoods and the natural 

resources on which men and women depend. In particular, this study aims to: (i) 

examine how women have protected natural resources in order to develop their 

own coping strategies, and (ii) to provide policy recommendations for the 

protection of local natural resources that contribute toward sustainable local 
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livelihoods of women in particular, which are affected by the investment in 

hydropower development. 

 

Methodology 

This research was conducted through field work during the period between 

September, 2015 and July, 2016, informed by a total of  35 interviewees, 30 of  

whom were women. A qualitative approach was used as it assists in developing a 

deeper understanding of  the context of  the problems under investigation 

through interaction with people and observation of  local livelihoods. The 

following techniques were used as part of  the research: 

1. In-depth interviews were used as a research tool because many of the 

poor or vulnerable informants cannot read or write and have difficulty 

understanding written questions or expressing themselves through 

writing. Face-to-face interviews allow people to communicate in different 

ways in order to express their knowledge more effectively. In-depth 

interviews also provide interesting information as they allow interviewees 

to talk freely and openly. Both village authorities and individual 

households were interviewed using this method. 

2. Gender Impact Assessment in Hydropower Development (GIA) (Oxfam, 

2013) is a process which allows decision-making by stakeholders in a 

project to be influenced by a strong understanding of  the current 

situations and contexts that will be affected by the project. It uses a 

gender criteria to assess predicted and realized impacts.Gender impact 

assessments allows the developer of  the project(including government, 

financers and private companies) to consider the gendered relationships 

between men and women and how the project might impact women and 

men differently. It also provides details and information about how 

women and men relate and interact with one another across all levels of  
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society, and can be used to ensure activities do not disadvantage one 

gender over the other.2 

3. Group discussions with two groups of participants; one for men, and the 

other for women were facilitated. Each group was asked the same 

questions leading to discussions about seasonal activities and a timeline of 

significant events in the village. After each group discussion was 

completed, the results of the discussion were presented back to the 

participants. This method enables the research to overcome problems of 

men dominating the process of group interviews, or women not openly 

participating in preference to male voices. It also provides an opportunity 

for women to openly discuss and present their knowledge to the 

interviewer in a safe context and improves participation biases. 

4. Participant observation is a qualitative method that enables the researcher to 

participate in daily activities at the local level, and collect detailed 

qualitative information through observation. In this study the researcher 

spent several days at a time with villagers in Don Sahong village; eating 

meals with them, sleeping in their houses, helping them to cook, carry 

rice harvests to storage, and participating in several other social and 

cultural activities including festivals and gatherings (such as the 

celebration of weddings and Bacia ceremony for a traditional Lao New 

Year at the village temple). This technique enables to researcher to build 

trust with the research participants and also understand the reality of rural 

livelihoods. 

5. Transect walks are a method that improves understanding about the agro-

ecological conditions of a village under study. The technique was applied 

using the following approach: drawing a village map, walking with the 

deputy village head along different pathways or transects within the 

village and interviewing villagers. This tool is designed to observe 

                                                      

2 Operation Evaluation Division (of the World Bank, p.114) 
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different types of land use activities present in the village such as the 

village, lowland rice fields, forests, rivers, and other environmental 

features. These activities helped to construct a clearer idea of livelihood 

activities, the condition of natural resources, land use characteristic, and 

social dimensions of the village. As part of this process resource mapping 

was used identify the natural assets of the village and level of dependency 

on natural resources of Don Sahong villagers. 

6. Criteria of research site selection: Champasack Province is one of 17 provinces 

in the Lao PDR. It is located in the southern part of the country near 

Thailand and Cambodia. One of its characteristics is that the Mekong 

River flows through a large area of the province. Don Sahong village of 

Khong district in Champasack province was selected as this village has 

plentiful supply and variety of natural resources such as water resources 

and plentiful fisheries. It is considered to be the largest “fish bowl” of the 

Mekong River in Laos that feeds people not only in Champasak, but 

other provinces as well. In addition, recently this village has faced with 

significant changes to these natural resources from the DSH project. In 

this context, it is a useful example for studying how women here maintain 

their livelihoods in this particular situation and to understand the impacts 

of the dam and their search for coping strategies to ensure that the DSH 

project bring benefits and equality. The informant selection process was 

done in collaboration with the head of the village. The villager categories 

are described as below table. 
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Table 1: Criteria for the selection of villagers as key informants 

 

Criteria Target  groups Selection procedures 

Village authority The village authority 

includes 1 village head, 1 

deputy, 3 elderly 

representatives of the, 1 

youth representative and 

1 of member of the 

women’s union. 

The village head gathers the 

committee for a meeting. At least 

the village heador deputy and the 

elderly representatives are present. 

Women 

(30 

individua

ls) 

Any local women who are 

not part of the village 

authority. 

The interviewees are selected by 

using purposive sampling. 

Men (5 

individua

ls) 

Any local fishermen who 

are not part of the 

village authority. 

The interviewees are selected by 

using purposive sampling. 

Household Member are present that 

are representative of poor, 

middle-income, and rich 

households as well as 

households with members 

who are illiterate and who 

have household members 

with disabilities. 

These households are identified by 

the village authority as the 

following criteria: 
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Table 2: criteria of target age and number of key informants 

Female Rich Mediu

m- 

income 

Poor Illiterate People 

with 

disabilities 

Key 

infor

mants 15< - 1 2 - -  

 

12 

15-35 3 3 3 3 2 

>35 3 3 3 3 1 

Sub-Total 6 7 8 6 3 

Total 42 

 

Table 3: Map of the research site 

Source: Google Maps 

 

Results 

1. Profile of Don Sahong village 

In the Lao context, a “village”not only refers to the area of  the human habitation 

but also to the larger land area that is farmed or otherwise controlled by 

residents. Don Sahong village is an island of  Si Phan Don.The village is about a 

hundred years old and is home to 72 families organized into 72 households and 

with a total population 450, (223 female) (Village Head, personal communication, 

2015). Residents are primarily from the Lao Loum ethnic group who originally 
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came from other islands nearby. About 80 years ago, there were only 8 families, 

with farmlands at Don Sahong.They came to catch fish at Hou Sahong, which is 

a year-round migration pathway for man fish species travelling upstream and 

downstream in the dry season. Later, the village was named Don Sahong. 

Villagers travel to and from the village by boat as there is no road access. There is 

a temple and a primary school. Don Sahong village covers 298,500 m2. It is about 

4 km long and 1 km wide. About 74 hectares of  the village are given over to 

farmland, while almost 38 hectares a recovered with buildings (Village Head, Don 

Sahong Village, 2015, recalling 1979 statistics).  

Don Sahong is surrounded by islands and it in close proximity to fish channels 

where men and women gather food for family subsistence and generation of  

family income from fishing. These channels are called Hou Wai, Hou Chang 

Pheauk, Hou Thard Liew, which includes Hou Sahong.  In the past, fishermen 

used fish nets (Lorb, Hae, Mong) to catch fish. Then, “Lii” (a traditional fish trap) 

was later introduced by the villagers from Hang Khone village. Catching fish 

became the main activity of  the island people, especially people in Don Sahong 

village. Based on the transect walk, a map of  village resources was drawn (Table4). 

Table 4: Resource map of the village. 

Photo credit: Don Sahong villagers. 
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The resource map of  Don Sahong village shows the diversity of  food sources 

available historically to September, 2015. It was drawn by the villagers. Nearly 90 

percent of  Don Sahong villagers engage in fishing activities. In the past, people in 

this village directly consumed water from the Mekong River and carried it to their 

houses for use and had no electricity supply (Elderly Fisherman, personal 

communication, 2015). Since 2013, the local government has provided electricity 

for the village. Since that time villagers have had access to electricity; and some 

households have purchased electric appliances (e.g., refrigerators and 

televisions).Traditional methods of  carrying water from the river are disappearing 

because villagers now use electric water pumps.6 

This villager’s report that had never faced any natural disasters until 2013, when a 

serious livestock disease threatened the village (Elderly Grandfather, Don Sahong 

Village, 2015). As Don Sahong villagers have Buddhist beliefs, every year in the 

lunar month of  June and March they will perform a Baci ceremony to pay respect 

to their ancestors. When the reach 15 years of  age, parents often send their 

daughters or sons to go to work in Thailand to follow their cousins, brothers or 

sisters who support the family by remitting income. 

The Lao government issues land certificates to villagers on which they have to 

pay tax. Don Sahong villagers have customary land tenure, and mostly do not 

apply for a land title as the process is expensive and time-consuming.Landholders 

still often sell their land informally too theirs farmers from the village. 

2. Roles of women and men in the village 

In general, gender roles in Lao culture are such that men are the household 

heads. Individuals performing this role may include husbands, elder brothers, or 

grandfathers. When there is a meeting at the village men predominantly represent 

their families at meetings and other decision-making activities. Few women join 

the meetings and other activities in the village because of  this cultural 

prescription. Men act as family heads and are powerful socially than women. 

Women are treated as less powerful family members. Men and women have 
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different interests and responsibilities. Development projects generally only 

partially benefit women who are empowered by community. Women are 

representatives of  households only in the case when men are not at home or are 

busy.One interviewee stated, “I will join the meeting when my husband is busy 

with fishing or sometimes when he is not at home” (Female Householder, Don 

Sahong Village, March, 2016). 

2.1 On farm activities 

This section discusses different work that men and women do in different season 

and times of  year. It will also help to understand the diverse responsibilities of  

men and women. 

Women’s responsibilities. In Don Sahong village, the life of  rich and middle-

income women on an average day starts with taking care of  domestic family tasks 

such as 

- Washing clothes or cooking. In the growing season some engage in farming 

activities along the river banks. During the day, as men catch fish, women 

prepare pickled fish or fermented fish, known as ‘padact’, and dry fish at 

home until the evening. This processed fish is used for family consumption 

and sale in the market. Selling fish at the market is a major role of women. 

Women also transplant rice seedlings. Some prepare meals and deliver them 

to family members in the rice fields. At the same time, poorer women were 

found to work harder than middle-income women and wealthy women. They 

complete many of the same activities as men in helping their family to gather 

food, for example, catching fish, collecting firewood and other forest items 

together with their husbands or brothers in the forest. When they return 

home, they still have the role of domestic housework. In addition, most poor 

women need to send their daughters to work as laborers in Thailand, 

especially young women aged 15 and above. Elderly women stay at home to 

do farming and take care of grandchildren. 
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- Men’s responsibilities: As mentioned above, 90 percent of Don Sahong 

villagers engage in fishing activities.In the morning and evening men catch 

fish at Hou Sahong, Hou Wai, or Hou Changpheauk along the Mekong 

River both in the dry and rainy seasons. They maintain this activity every 

day, year around. In some years, especially during the rainy season, if there 

are many fish in the river, they will fish at night. In the rice-growing season, 

men will be responsible for collecting wood which they use to make fences 

around their rice paddy fields. They also plough the rice fields. Men also 

complete house construction work, and migrate to find work in Pakse City, 

Vientiane Municipality, or Thailand when the need arises. 

- Women and men’s shared responsibilities: Both women and men help each other 

in tending to grazing cattle. After harvesting their rice crop, they help one 

another to complete other farming activities such as planting corn, 

vegetables, chilies, and other vegetables. Previously, they shared the 

responsibility of collecting water from the river for household consumption 

and river-bank agricultural activities, however, nowadays this role has 

diminished as they started having access to electricity in 2013, and started 

using water pumps. Women and men also on occasion collect firewood 

together. 

 

 

 

 

 

 

 

 

___________________ 

In 2013, while the Hua (head) Sahong village and Sahong Khang (middle) are able to use 

electricity but Hang (tail) Sahong is not. But Hang Sahong households could access 

electricity after they moved to new houses in the resettlement site in 2015.  
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2.2. Access and control 

In this study data was gathered by applying the gender impact assessment tool 

mentioned earlier through the use of in-depth interviews of 5 men and 30 

women as representatives of the target households. This section provides an 

insight into the current practices and roles of women and men in regards to 

access to resources. It also gives an overview of community access to resources 

by examining who has control over the resources, who make decisions about the 

resources and their use, and who has rights under the law or household and 

community practices.  

- Men are the holders of land title certificates if land is inherited as 

assets from their predecessors. Men will leave income from selling 

fish with women to keep because they think that if they keep it with 

themselves, that money will be paid for unreasonable things like 

buying beer. Other than this, men are the representatives of families 

in any meeting or exchange visits at the village level or higher. 

- Women hold income from the sales of fish and cash crops based on 

cultural practices. Women generally show a capacity to save money 

for a longer period of time than men. Women have the role of taking 

care of children and the family, so, they generally use money more 

reasonably than men. Women are owners of land title certificates and 

assets if they inherit them from their predecessors or parents. 

Sometimes women are the ones who make decisions on the land 

title, solely and sometimes both the husband and wife make 

decisions together. Poor women often do not have enough capital to 

access health care services, education and do not have any land for 

cultivation or livelihoods. Illiterate and disabled women have no 

opportunity for education and have less opportunity to attend any 

workshops and meetings at any level. However, poor women’s 

livelihoods have more access to natural resources and are more 

dependent on them than other groups. Sometimes both men and 



 
 
 
 
 
 

International Conference on the Mekong, Salween and Red Rivers: Sharing Knowledge and 
Perspectives Across Borders | Faculty of  Political Science, Chulalongkorn University | 12th November 2016 

 

599   

women who co-own assets will consult with each other before 

making any decision on selling or developing their assets. Also, men 

and women were found to have equal access to education and health 

care (see Table 5). 

Men and women in the village hold gender-differentiated interests in access to 

natural resources. This research has shown that women are more dependent on 

forests. They are chiefly responsible for the collection of  forest products and 

food for daily household subsistence. Through their daily activities, these roles 

connect them more closely to natural resources. It has shown that women have 

good practices in protecting and managing natural resources.  

At the same time, men are more interested in accessing water resources as their 

routine activity is catching fish. They are skillful in making fishing gear for a 

sustainable livelihood. 

Table 5: Men’s and Women’s different socio-economic positions in terms of 

access and control of resources 

Social-

economic 

statuses 

Rich Midd

le- 

inco

me 

Poor Illiterate Disabled 

Profile 

On farm Conduct 

business on 

Grow rice, Mostly, Grow Most of 

their activities (fish, rice) and sell fish 

and 

depend 

on 

rice, sell times take 

 open shops at take care of forest and fish and care of 

 home family river take care family at 

    of family home only 

Access and Able to access Able to Receive Cannot Less 

Control education, 

health 

access inadequat

e 

Afford Opportunit

y  care services 

and 

education, health 

care 

Educatio

n 

to join any 

 own business. health care services,  Social 

  services but housing  Gatherings 

  lack capital and  and social 

  for doing agricultur

e 

 Services 
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  businesses land   

Notes - Women in all categories control cash crops 

and have equal opportunities in making 

decisions with husbands or men. 

- Men focus on fishing rather than finding food in the 

forest and do fish processing activities. 

 

In Table 5, men and women in different socio-economic positions have different 

levels of  access to natural resources and control over them. Women and men in 

the wealthier category are able to conduct businesses such as opening a shop or 

trading fish or rice by using their existing capital, and have sufficient rice 

production for their families’ consumption. In contrast, poor women do not have 

farmlands or rice paddies. Women in this category have insufficient food, which 

is why they are more dependent on natural resources such as forest products and 

water resources. However, both poor and wealthier women are able to control 

assets and engage in decision-making process in the same way their husbands do. 

3. Impacts of the DSH project on women and men 

According to the United Nations (UN Women, 2009),“in most societies there are 

differences and inequalities between women and men in responsibilities assigned, 

activities undertaken, access to and control over resources, as well as decision-

making opportunities. Gender is part of  the broader socio-cultural context. Other 

important criteria for socio-cultural analysis include class, race, poverty level, 

ethnic group and age”.7Regarding infrastructure improvements, villagers were 

able to access a new road provided by the DSH project. Transportation is now 

more convenient. The school has a new toilet. There are 14 resettled families and 

all of  them now have access to electricity provided by the DSH project. However, 

the development of  DSHDam has also created negative impacts in terms of  

social, economic and environment factors during construction. Details of  these 

impacts are as follows.  
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3.1. Social and spiritual impacts 

In rural community context in Lao PDR, villagers believe in Buddhism but some 

others believe in ghosts. As Don Sahong villagers believe in Buddhism and 

respect Mother Earth, the community forest in Don Sahong village is the main 

food source to feed all villagers in the village. It is not only a significant food 

source but also a cemetery where villagers have buried and paid respects to their 

ancestors. Unfortunately, these areas were destroyed, trees were cut down and 

non-timber items were destroyed as the forest became a construction area. “In the 

past, this area was a place where villagers bring dead people for a funeral 

ceremony. When the project was building new houses for us, they took dirt from 

the land where the cemetery was to fill up the new plot. I’m afraid that the spirits 

of  dead people will come back and wreak havoc around my house” (elderly 

informant, Don Sahong Village, November 5, 2015). 

In the past, villagers from Don Sahong and other islands traveled by boat along 

the Mekong River. When the DSH Dam was constructed in 2015, the dam 

developers built a new road linking Don Sahong Island to the main inland road. 

It gave villagers road access, so they did not need to travel by boat 

anymore.However, the new road takes longer to travel by than boat as the road 

turns out to be a longer stretch. Women feel unsafe to travel on it alone even 

during the day time due to camps of  Chinese and Vietnamese dam construction 

laborers along the road. In particular, poor, landless women are directly affected 

and are faced with more difficulty in accessing forests products and river 

resources for family consumption because their natural resources are being 

destroyed by the dam construction. They are required to travel further to other 

islands in search of  food. Women at the village, especially poor women and 

illiterate women who are mainly confined to household-based activities are more 

sensitive to changes caused by the project. For example, these women have more 

difficulty in sourcing employment outside their communities due to their limited 

mobility. 
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3.2 Economic impacts 

Foraging and fishing previously were the main economic activities of  the Don 

Sahong village, but these activities were disrupted when the DSH Dam 

construction started. Every household in the village is involved in fishing. In 

particular, women play the important role of  processing fish including fermented 

fish, pickled fish, and dried fish. They also have the role of  selling fish. For 

fishing, each household has nets and small fish traps, some richer households 

have larger-size fish traps. Apart from income from fish, forest products are also 

a major food source, which help to keep family expense slow. Although villagers 

at Don Sahong use the forests and fish to supplement their livelihoods, their 

degree of  dependency differs. Poor and marginalized women and girls have more 

dependence on these resources and as a result are struggling harder than other 

groups of  women. 

For men: Fish is the main food source and source of  a family income for people 

in Don Sahong village, and catching fish is a major routine activity of  men in the 

village as the main people who catch fish. Based on a discussion in a group 

interview with men (June 11, 2016), it was found that 10 years ago, the villagers 

could generate approximately minimum of  10,000,000 LAK ($US 1,250) per year 

per household income from selling fish, with a maximum per family of  

60,000,000 LAK ($US 7,500). Since October 2015 when the construction of  the 

dam began, project workers have removed obstacles and illegal large-scale fish 

traps (Lii) out of  the fish channels to ensure the migration of  fish during the 

current breeding season. The consequence of  this is that men are not able to use 

their existing livelihood strategies and this represents a loss of  income and 

sources of  subsistence for men. In an interview a village resident stated, “Ever 

since I started growing rice, I’ve never sold green rice (unripe rice) but this year I 

must sell it because my wife and daughter are getting sick and I need money for 

hospital charges. I am very concerned about my family’s livelihoods in the future. 

Now I am so worried” Male Villager, personal communication, June 2016) 
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For women: Women are the main people who undertake fish processing after 

men catch fish and bring them home; they are resourceful in negotiating prices 

when selling fish. So, women play an important role earning income for the 

family. So, the diminishing ability to catch fish that affects men, also affects 

women:  

“About 5 years ago, my husband caught between 10-20 kilograms of big fish per day, 

especially in the rainy season. I myself caught about 10 kilograms of Pasoy [small 

fish] per day in the dry season per day. That was worth a lot of money. This year, my 

fish trap, which was passed down for generations, was removed and we catch just 

enough fish to eat in the family only. On some days, the catch is not even enough to 

feed the family.” (Female Villager, Don Sahong Village, 2016) 

 

3.3 Environmental impacts  

Don Sahong village previously used to be rich in natural resources, especially 

edible plants and plentiful fish species in the Mekong River. In an interview, a 

respected wise man in the village stated, 

“There’re fewer fish because upstream to the north, fish from the Tonle Sap did not 

migrate because of  the foul-smelling cement from the construction of  the dam. The 

blasting of  rocks in the river killed some fish in the river, and it may have caused the 

number of  fish to decrease.” 

Another interviewee adds, 

“I’ve never seen what a dam looks like, how big it is, and how small it is. I thought the 

dam development project will be similar to an irrigation system. But after I saw they 

cut down the forest, I was amazed. My concern is that I am not sure whether my home 

will be flooded or not” (April 13, 2016). 

 

2 UN Women: United National Entity for Gender Equality and the Empowerment of Women
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3.4 Psychological impacts 

Even though the DSH Dam had provided new houses at a new location to 

resettled households, it may seem that those affected households are happy to 

have new houses because it may have cost a lot of  money if  they were to build 

these houses by themselves. But eventually, they still desire to go back to their 

original settlement. They miss their original homes, farmlands and big fruit trees 

around their homes. After they moved to new houses, people who lost both their 

homes and farmlands need to restart their lives trying to find a new farmland. 

Both men and women are worried about their future lives and food security. 

Hou Sahong is a strategic channel through which fish migration takes place in the 

dry season and rainy season. Every day, catching fish is a major duty of  men at 

Don Sahong village. As the construction is on-going, they catch fewer fish along 

the river near to their home because now many fish paths through which most 

fish migrate upstream are affected. Men as the heads of  households are worried 

about their future and the future of  their wives and children. 

Even though, the DSH Project has provided people access to better 

infrastructure, health care, better education and provided a more beautiful house 

for 14 affected families. A female villager of  an affected family, stated that “I am 

happy to have a new cement house provided by the DSH project. It is a beautiful 

house. I never have had one like this. But actually, I do not want to move away 

from my original homeland because I am worried that it will be difficult for 

moving and it is quite far  from the natural  resources  where  I  used  to  find  

food”  (October 12, 2015). In another interview, a resident in the village reported, 

“When I was at my old place I could find food easily, and travelling by boat was 

faster than by motorbike. After I moved here I am missing my old place because 

there were big fruit trees. After moving here, I had to grow new trees” (February, 

2016). 

At the sometimes an unexpected finding in regard to the feasibility studies of  the 

project developer including the Environmental Impact Assessment and Social 

Impact Assessment reported that 14 households would need to be relocated but 
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actually, 72 households have been directly affected in particular regard to fisheries 

and women whose livelihoods depended directly on the river and forest 

resources. 

4.  Women’s and men’scoping strategies for the loss of old livelihoods 

According to in-depth interviews with women and men at Don Sahong village 

who can no longer fish, and lost farmland and forested land while the DSHD is 

under construction, villagers are concerned about their livelihoods in the future. 

This research has found that men and women have developed different coping 

strategies to cope with their changing livelihoods caused by the DSHD. These 

strategies are as follows: 

4.1 Off-farm income generation 

For men, since the DSH Dam construction began, traditional fishing tools such 

as“traps” have not been allowed to be used to catch fish. Moreover, local 

fishermen have not been allowed to fish in the Hou Sahong. A small number of  

men applied for jobs as dam construction workers, however, some of  them still 

rely on fishing in the other permitted areas only for consumption in the family. 

“There were not many fish. I sometimes could not catch any fish to bring back 

home. So, I decided to be a construction laborer for the project to earn money to 

feed my family” (a fisher-man in the village, November 10, 2015). 

For women, interviews with 13 out of  30 households show that wealthier women 

who had their own funds opened shops or restaurants around the construction 

area. Some of  them take fish, and mushrooms (in mushroom season) to sell in the 

town of  Pakse as well. Some families invested in raising poultry and now take 

them to sell at Nakasang market, a local market. A grandmother reported, “I raise 

chickens and ducks. Sometimes when my family catch a few fish, I eat my 

chickens or sell them whenever my family I in need of  cash, for instance, for 

health care charges and so forth.”Poorer women work harder. In addition to 

foraging the forest looking for foods, they offer their services-for-hire in 

harvesting agricultural crops in neighboring villages and communities. 
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4.2 Migration to the city and Thailand 

In some cases, villagers combined farm and non-farm activities to generate 

income and continued fishing and producing rice for household consumption. 

For example, after they harvest rice, some go to Vientiane, Pakse, and 

neighboring countries like Thailand to work as laborers and return to the village 

for the next planting season. Some also have relatives working abroad to support 

them who send back remittances.This study also found that women who come 

back from working in Thailand might decide to go back to work in Thailand 

again to earn more money and send it to their families. This situation 

automatically forced them to do this. In this difficult situation, poorer women 

struggle and suffer more than other groups of  women. 

4.3 Saving of compensation 

Among those who lost their farmland, following receiving compensation from 

the project some saved the money in the bank and used some of  it to invest in 

small businesses. For example, some opened shops at home or rented other 

people’s farmlands to grow rice. For example, an interview with an elderly 

grandmother, who lost over a hectare of  paddy rice found that, “I did not know 

what I will do in the next year I may use my compensation money save in the 

bank to get interest, and I might rent farmland from other to grow rice  to  feed  

the  family” (December 2015). However, the poor women out of  14 affected 

households did not get any compensation from the project, even though they are 

indirectly affected by the project. This group of  women suffers more than others. 
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Table 6: Women’s access, control of resources and livelihood’s copying strategies 

 

 

Discussion 

This research has shown that men and women of Don Sahong have different 

roles and responsibilities in managing their livelihoods and natural resources. It 

can be seen that women are exclusively responsible for household-based work for 

instance: taking care of the family andcollecting water, but they also engage in 

productive activities such as selling fish and conducting some fishing activities. 

Womenare also usually engaged in fish-related activities, such as processing 

fermented fish (padact). Men, for their part, do most of the fishing. A key finding 

is that women in different socio-economic statuses play different, yet important 

roles in relation to their livelihoods and access natural resources differently. For 

instance, most poor and marginalized women’s livelihoods rely on natural 

Categories Access and 

control 

Level of severity Coping strategies 

Status of women 

Rich Adequate 

capital for 

health care and 

education in city 

Less income Do business, 

with children 

remitting 

income 

Middle-income Lack of 

capital for 

doing 

businesses, 

fewer jobs 

Fewer jobs Go to work in 

city and 

Thailand 

Poor Lack of 

farmland for 

subsistence 

Food 

insecurity for 

family 

Hired as laborers 
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resources for their daily household subsistence; they go finding food in the forest 

every day while wealthier women do so sometimes. Rao (1991) has argued for “the 

need to contextualize women as they dynamically respond to complex 

environmental realities, and to consider how they enter into and engage in social 

relationships with men within the institutions of their nature resource dependent 

societies instead of a prior perceptions on women's role”. 

The fact that the dam is under construction has already revealed that the 

significant impacts that will occur to the local livelihoods. Fish and forest 

products are staple foods for daily household subsistence and a family’s economic 

wellbeing. Many villagers express a fear of openly criticizing the project or the 

compensation program and an increasingly uncertain economic future. Women 

and men have been impacted, as they often lack the resources to shift to other 

livelihoods. Women are more heavily reliant on natural resources and farming, 

since fishing is generally considered amen’s activity. In particular, vulnerable 

women and poor women who have less farmland and capital suffer more than 

wealthier women do. Men and women suffer differently from the DSH project 

because women in the village are mostly confined to household-based activities. 

They lack knowledge and have never experienced any work outside the home. So, 

men are more likely to be hired as laborers than women and this gender gap still 

exists in both policy and practice. 

The DSH project impacts on local livelihood differ not only for women and men 

but also for women of different socio-economic statuses. Thus, marginalized and 

wealthier women and men have different distinctive strategies to manage the 

changes. Wealthier women and women in the mid-range socio-economic status 

use their own funds for investment such as in opening a shop or buying and 

selling fish in Pakse. They own rice paddies for daily household subsistence, and 

their working children sent remittances home.  
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In contrast, poor women who have fewer or no farmlands are hired as laborers in 

harvesting season in the village and earn daily income for daily household 

subsistence. These marginalized women who conduct household-based activities 

are more sensitive to changes caused by development projects. For example, they 

find it hard to find a job outside their communities due to their limited mobility. 

The declining number of fish affects household income. The loss of forest 

products means the people relocated by the DSHproject fear the uncertainty 

about their future in terms of food security. Men and women who used to work 

in Thailand may return to Thailand again because of the lack of jobsin the village 

together with the diminishing natural resources and food sources, which remains 

a worrying trend. 

Several issues are important here, thus, in terms of legal empowerment for 

women, a friendly environment and appropriate space for women who would be 

affectedby development projects or related relocation or land issues from 

hydropower projects. Access to information needs to be created aswell as a space 

allowed where their voice can be heard at the beginning of their participation and 

throughout the decision-making processes linked to the large development 

project, through the whole process from the beginning until the end.  

 

Recommendations 

a) To have improved and more representative stakeholder participation in 

feasibility studies such as Environmental Impact Assessment andSocial 

Impact Assessment processes; Don Sahong villagers should have been 

involved in the process as well as monitoring and evaluation of the 

project for the initial stages to ensure that the project’s feasibility study 

covered all the issues of all affected households.  

b) In regard to the impacts have happened to the affected villages, it has 

been revealed that the different of socioeconomic positions of affected 
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men and women have receive impacts differently, and have different 

livelihood strategies coping strategies, which is especially true for 

marginalized women. Therefore, policies which related to development 

projects, in particular for hydropower development projects policies need 

to be reconsidered and formulated to address gender issues as a priority. 

c) Since broad national plans to address gender priorities in the Lao PDR 

include statements such as:“all women enjoy equality with men, and can 

achieve their full potential in politics, the economy, culture, social and 

family life while enjoying a safe condition for living, increasing 

understanding of gender equality, there is a contrast in practice.Gender 

equality and women’s priority issues were not mentioned or proposed in 

the Decree on Compensation and Resettlement Management in 

Development Projects at all. Notwithstanding this, to follow the national 

plans, existing policies on gender need to account for more diversity 

appropriate to the different categories of women and to make sure that all 

different categories of women are protected by the law and policies. 

d) In terms of legal empowerment for women, there is a need to for a 

friendly environment and an appropriate space to be created for women 

who would be affected by development projects related to relocation or 

natural resource management issues from hydropower projects to be 

enabled to access information about how their voice can be heard from 

the beginning of participation until the end of the decision-making 

processes. 

e) To increase women’s involvement in development processes, women’s 

union organizations are required to provide special outreach programs or 

training to older, poorer and less educated women. 

f) A declining number of fish and the risk of the loss of sustainability of 

natural resources can be mitigated by support and effective cooperation 

between forestry and aquaculture organizations and the dam project 

developers. 
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g) Finally, this research recommends that, policies on gender need to be 

more diverse that best suit different categories of women. 

 

Conclusion 

The arguments and contents of this article do not merely serve to advocate 

women’s livelihood adaptations and women’s roles in livelihoods, it makes a plea 

for a more holistic understanding of the livelihood strategies of men and women 

in different socio-economic positions in coping with the impacts of the DSH 

Dam project. It also attempts to illustrate the impacts of the DSH Dam at 

different socio-economic levels. This research has led to a much deeper 

understanding of the actual impacts of the DSH Dam on men and women in 

Don Sahong village, especially vulnerable women. At the same time this research 

remains deeply concerned with the capacity of existing institutions and 

procedures to involve and take into account the special needs of affected villagers 

and highly vulnerable women groups. In term of women empowerment activities 

and building capacity in any development activities are need in urge to restore 

their livelihood as soon as possible. 
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The Women’s Role in Agriculture and Irrigation 

Management: A Case Study at Gia Xuyen Commune, 

Gia Loc District in Hai Duong Province, Vietnam 

 

Le Thi Hong Nhung 

 

Abstract  

In Vietnam women are important labour forces, espescially in rural areas. They 

have been actively involved in agricultural production activities and played an 

important role in economic development in rural areas. Moreover, the irrigation 

management for agricultural production at community level has been carried out 

mostly by women. However, their role hasn’t been regconized officially. Hence, 

the improvement of women’s role in agricultural water resources management at 

community level is an essential part of the gender equality agenda. 

In this article, the author has used mixed methods study of quantitative and 

qualitative (Dey, I., 1993), to assess the role of women's participation in the 

operation of irrigation and agriculture in community level. The evaluation of the 

role of women is required in order to understand the inadequacies of gender 

equality in agricultural water management at the community level. The results 

showed that, the role of women in rural areas remains limited, they have no 

power and voice in the implementation and decision-making in the management 

of irrigation and agriculture. 

Key words: Women’s role, water management, gender equality 
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Introduction  

The overview of the current status of women's role in agriculture 

and irrigation management 

Along with the innovation and economic integration policies issued by the Party 

and Government, the gender equality in Vietnam has received significant 

attention. However, there are still many problems in the implementation process 

and challenges in the shifting of economy – management mechanism. Hence, the 

gender gap still exists, especially in the rural areas. 

In Vietnam women are important labour forces. They have been actively 

involved in the agricultural production activities and played an important role in 

economic development in the rural area. However, woman also faced subjective 

difficulties in the production process due to their own limitations (technical 

qualifications, health, etc.) or objective limitations (accessibility to the 

capital/loans, employment, social services, etc.)  

According to the statistics, the rural female workers accounted for 58.02% of 

total rural labour force in the fields of agriculture, forestry, and fishery 

(particularly, the female workers accounted for 56.29% of total labour in 

agriculture sector) and currently, female workers produce over 60% agricultural 

products (MARD, 2012). On the other hand, the role of women in water 

resources protection and utilization hasn’t been paid sufficient attention. 

Although the National Strategy on Clean Water Supply and Rural Sanitation 

affirmed the important role of women in managing and maintaining the water 

resources, the plan and program formulation and implementation haven’t been 

integrated fully the women role. The implementing agencies hasn’t put the gender 

issues into the design and maintenance of water supply system, the development 

of information system, and the formulation of water use fee, as well as the 

communication and education. Moreover, the irrigation management for 

agricultural production at local level, especially at community level has been taken 

over by the women; however, their role hasn’t been recognized officially. Hence, 

the improvement of women role in agricultural water resources management is 
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an essential part of the gender equality agenda. Especially, the role of women 

should be recognized fully in order to address the gender imbalance in terms of 

human resources for water resources management and decision making process. 

As a result, it is important to ensure the gender mainstreaming in all stages from 

the management to the decision making for agricultural water resources 

management. This study aims to enhance the role of women in agricultural water 

management at the community level to promote gender equality in water 

management. The research results are presented in this report based on research 

conducted in a communal area of the Red River Delta basin 

 

Literature Review and Research Method 

1. Literature Review 

Researches on women’s role in rural development and water resources 

management in Vietnam 

In Vietnam, some researches mentioned and affirmed the important role of rural 

women in production and housework. Women have undertaken many 

production activities and significantly contributed to the family income. They not 

only participated in the production process but also do the housework. For that 

reason, the double role seems to be the burden for women. A survey conducted 

in the Mekong Delta showed that, the women do 72% agricultural production 

work and 82% the housework [MARD, 2012]. However, due to low educational 

level and not being provided with technical assistance, the income of women 

from agricultural and non-agricultural work as well as housework is very low 

In the rural areas of Vietnam, women are considered as disadvantaged group as 

not being involved in the planning and policy-making process at grass root level. 

The policies and budget allocation tend to ignore women’s needs. On the other 

hand, rural women are lacked of knowledge on their legal rights as they have low 

educational level and the gender bias of the traditional society (UNDP, 2000). 

This resulted in the “forgotten” of women roles in development activities and in 

the distribution of benefits from the socio-economic changes of the country.This 
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is seen very clearly in the study by Nguyen Thi Anh Tuyet et al (2016) when the 

survey of over 700 women from 07 socio-economic areas of the country. The 

study results also indicate a problem of concern is women's participation in the 

positive contributions of labor, material and funding for the development of 

irrigation infrastructure / irrigation in rural areas. However, the role of women in 

contributing ideas, supervision, and inspection of infrastructure construction 

activities is low. This weakness needs to be overcome by encouraging the 

participation of women in the process of developing and implementing water 

resources legislation that the Government of Vietnam is drafting and will issue in 

the coming time. (Anh Tuyet N.T, Chien N.V, 2016) 

Compared to the average level of the society, rural women have lower 

educational level. It means half of the workforce is limited in terms of 

knowledge, skills, and new technology application capacity. For that reason, the 

productivity and income of the society is reduced respectively. The gender gap in 

the accessibility of land, capita, science and technology information is mainly due 

to the shortage of production means of half of workforce in agro-forestry 

production. This contributes to reduce the rural income in particular and 

productivity and income of the society in general. 

Thus, the data collection for rural development researched should be 

disaggregated by gender and the data analysis should be conducted under the 

gender angles in order to make appropriate and gender oriented decision. The 

decision shall bring an important implication as it will provide actual data on men 

and women gap, the advantages and disadvantages of women in development 

process (UNDP, 2002). 

In fact, gender has been mentioned at macro level in Vietnam such as the Gender 

Strategy for Agriculture and Rural Development in 2010; however at micro level, 

this issue has not been mentioned in the development policies, especially in the 

field of water resources management. The involvement of women is only 

mentioned in the participatory irrigation management projects. Women have 

been encouraged participating the irrigation management at community level. 

They has chance to attend workshop, training, and seminar to enhance their 

capacity on water resources management (Ohira, 2010). The participation and 
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role of women have just been reflected in the projects financed by international 

organization. Gender studies on integrated water resources management are still 

limited. For the Red River basin, the author didn’t see any study on gender 

equality, especially the women’s role in water resources management at 

community level. For that reason, this study placed high priority on the role of 

women in water resources management in agriculture at community level. This 

aims to encourage the equal participation among male and female as well as 

promote the role of women in water resources management. 

2. Research Method and case study  

2.1. Study area  

Red River basin is the second largest basin in Vietnam, with a total area of 

169.020 km2. Of which, the total basin area in Vietnam is 86 660 km2 (51.35%).  

Red River basin covers 26 provinces with a population of about 28 million 

people. 

With 86,660 km2 of total natural area and 1874.100ha agricultural area, of which 

the cultivation area is 1,463,000ha (rice and secondary cropping land is 

1.031.000ha, and other crops), the forestry land is 2,570,775ha. The water 

resources includes: Total annual amount of surface water of Red River is 133.68 

billion m3. Red River Delta has advantages in agricultural development. 

Therefore, the research on enhancement of women role in agricultural 

management is crucial in developing the agriculture sustainably and increasing the 

social equality. 

The study was conducted in Gia Xuyen Commune locating in the north of Gia 

Loc district center, 7km from south of Hai Duong city Centre. The commune 

was passed by the National Road 38. Gia Xuyen Communes has 3 hamlets of 

Tang Ha, Dong Bao, and Tranh Dau. The commune area is accounted for 4.58% 

total natural area of Gia Loc district. Its population in 2014 is 8,302 people with 

2,709 household. The commune is selected as it contains typical characteristic of 

the Red River basin in terms of culture, traditional agriculture practices, irrigation 

management, and canal system. 
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The soil of Gia Xuyen commune is raised with the deposits of silts from Thai 

Binh river system. The typical features of Thai Binh river alluvial is alum and 

nutrient-poor. 

 

 

 

 

 

 

 

 

 

 

 

 

Total natural area of the commune is 512.08ha. Of which, the agricultural land is 

accounted for 57.76%, non-agricultural land is 42.24%, and the cultivation area is 

177ha. Presently, the irrigated and drained area of the commune is 282h. 

 

 

 

Figure 1: Study area, Gia Xuyen, Gia Loc, Hai Duong 
Sources: Nhung, 2016 
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2.2 Research Method 

To seek an in-depth understanding about the governance arrangements related to 

gender equality on water resources management in Vietnam, qualitative research 

tools will be utilized, qualitative research is inherently multi-method in focus, and 

in this research, the following method will be applied 

 Desk study 

An intensive desk review was carried out to get an overview picture of the 

current status of the irrigation system management in Vietnam. Desk study was 

conducted prior, during and after the field study to enrich understanding, cross-

check and interpret findings.  

With the collected data and information, the analysis and assessment will be 

conducted. The method of secondary data analysis is used as the main tool. As 

“Secondary data can be a valuable source of information for gaining knowledge 

and insight into a broad range of issues and phenomena” (McCaston, M.K., 

2005). 

Research conducted review of documents: the report of the local socio-

economic, operational reports of APC, reported by Women's Union, and 

research papers related. 

 Quantitative methods 

Qualitative data analysis is a process of resolving data into its constituent 

components, to reveal its characteristic elements and structures (Dey, I., 1993). 

To used interview techniques by the questionnaire was prepared for women of 

working age in the locality 

The sampling of the research is done based on the size of population are women 

in the age of social workers are active in the field of agriculture. According to 

estimates of random sampling is 90. However, in practice, there were 100 women 

who participated answered questionnaires. 

At each village (hypertension, Compatriots and Fought) choose about 30-33 

people to participate by paying up the list and randomized in gaps 
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To collect information at the field, a range of qualitative methods is used. It 

includes the participatory tools such as in-depth interviews and group focus 

discussions.  

 In depth interview: 

Qualitative research require quite extensive in-depth interview. Kahn and Cannel 

(1958) described interviewing as “a conversation with purpose”. According to 

Patton (2002), there are three types of interview: the informal – conversational 

interview, the general interview guide approach, and the standardized – open – 

ended interview. In this case, the general interview guide approach will be applied 

with a list of interview questions. The interview questions will be sent to key 

informants beforehand; interviewees will have the general idea about the content 

of the interview and prepare necessary information. 

  Focus group 

Focus group is a group discussion on a particular topic organizes for research 

purposes. This discussion is guided, monitored and recorded by a researcher 

(Gill, P. et al., 2008). Group discussion is used for generating information on 

collective view. Therefore, this method will be conducted after the in-depth 

interview in order to find out the solutions to overcome the challenges and 

solutions for better irrigation system management. 

 

Results and discussion 

1. Water resources and irrigation management for agricultural 

production 

1.1. Water resources management and irrigation-drainage 

management  

Gia Xuyen commune belongs to Hai Duong province locating in the north of 

Gia Loc district center, 7km from south of Hai Duong city Centre. The 

commune was passed by the National Road 38. Gia Xuyen Communes has 3 

hamlets of Tang Ha, Dong Bao, and Tranh Dau. The commune area is 
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accounted for 4.58% total natural area of Gia Loc district. Its population in 2014 

is 8,302 people with 2,709 household.  

Water resources management: Gia Xuyen canal system starts from Thai Binh 

river system. Both surface and underground water resources of the commune are 

abundant. The commune takes water from Gia Xuyen River flowing through 

Doan Thuong, Tay Bac River and Cau Go River passing Do Day. 

Water level is from a pumping station of North Hung Hai irrigation system. After 

pumping water from river to the main canal and allocate to secondary and on-

farm canals. The main canal was constructed by bricks. Water has been stored on 

on-farm canal and farmers using the small electric pump or bucket to irrigate 

their field. The on-farm canal system of the commune is rather completed and 

facilitates the irrigation to the field. 

Irrigation and drainage management: like other provinces in Red River Delta, irrigation 

and drainage activities are under the management of Irrigation Management 

Company/Enterprise, Department of Agriculture and Rural Development, and 

Agricultural Service Cooperatives (Cooperatives). Main works such as weir, 

headwork, pump station, main canal, and secondary canal are managed and 

operated by the Irrigation Management Company/Enterprise. The tertiary canal, 

small scale pump station, and on-farm works area managed and operated by the 

Cooperatives  

Currently, Gia Xuyen has one agricultural service cooperative operating at 

communal wide. The services provided by the cooperative are irrigation and 

drainage, plant protection, animal health, and technology transfer. The 

cooperative structure included the irrigation management groups namely 16 

people working at 08 production units, 08 machine operators, and 02 repairmen. 

The operations of irrigation management group is under the regulations of the 

cooperative, direct management of Head and Deputy head of cooperative, 

selection and supervision of the community. 

The irrigation management group is in charge of getting water, allocating water to 

the on-farm canal; then, the farmers can proactively drain water to their fields. 
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Irrigation fee: per perch/one crop. Each household has to pay the fee. This 

money is used to pay for the irrigation management team for the tasks of getting 

water/allocating water to the canal/ditch. 

Irrigation practice: Farmers have not applied modern irrigation but the traditional 

practices. The only difference is water was stored in the on-farm canal and can 

actively get water to irrigate secondary and terrestrial crops. 

In general, the local irrigation-drainage operations are in favorable condition; 

especially, when the commune was selected as the pilot area for the 

implementation of JICA CD-PIMS Project. 

However, after the discussion with local authority and community 

representatives, there are still some emerging issues and shortcomings in 

irrigation and drainage activities: 

Firstly, the commune is prone to flood when heavy and long-lasting rain occurs. 

It is due to the topographical features and improper design of canal system. In 

addition, the filing of ponds and lakes has reduced the drainage ability of the area. 

Secondly, the water shortage still occurred in the high elevation and downstream 

area. At the upstream, the water is abundant but this area is also at risk of 

inundation. In order to solve this issue, the local authority has proposed to 

improve the main canal in order to ensure the appropriate water allocation on the 

system. 

Thirdly, Dao River is seriously polluted. Recently, the water has abnormal color 

and odor. The water quality can impact on the soil, crop, and health of people in 

the commune and the surrounding area. The possible reasons are the 

uncontrolled waste water from domestic use and jelly processing plants along the 

river. 

In addition, with the policy of restructuring agricultural production, some areas 

have shifted to aquiculture farming which more or less affected the natural 

condition of area. 
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2. Role of women in irrigation activities  

As mention above, the women play an important role in agricultural production, 

and accounted for the majority of rural labor. Since, women are often assigned to 

housework, they have less chance to migrant or work in faraway area while the 

non-agricultural jobs are suitable to men as they are stronger and have more 

change to travel. 

According to the survey with 100 women in Gia Xuyen commune, the majority 

depends on crop production and husbandry (accounted for 96%) and only a few 

involves in non-agricultural activities such as small trade, service, workers in 

industrial parks, government officials (4%). 78% income of women is from 

agricultural production. In the time of finishing harvesting, women can involve in 

non-agricultural production activities and gain addition income (accounted for 

22%). 

Role of agricultural production  

According to the survey, the decisive role between men and women in 

agricultural production is not equal. Through group discussion and in depth 

interview, at households where men stay at home not going out for non-

agricultural activities, men play decisive role. In a contract, where men are 

regularly absent to do non-agricultural activities, the decision will be made by 

women. 

Table 1: Decisive role in agricultural production (%) 

 
Seed

s 

Cultivatio

n 

technique 

Purchas

e of 

tools 

Purchas

e of 

material

s 

Sow, 

plantatio

n 

Harves

t  

Selling 

product

s 

Male 
37,

0 
48,0 29,0 20,0 24,0 35,0 39,0 

Femal

e 

36,

0 
32,0 5,0 42,0 51,0 23,0 26,0 

Both 27, 15,0 4,0 14,0 22,0 39,0 34,0 
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0 

No 

activit

y 

0 5,0 62,0 24,0 3,0 3,0 1,0 

(Source: Survey results in 2016 conducted by the author) 

 

Participation in irrigation and drainage activities for agricultural 

production 

According to the survey, women directly diverted water to the field (accounted 

for 75%); the figure for man and both men and woman are 9% and 16% 

respectively. 

Figure 2: Man and Women participate on take water form canal to the field (%) 

 

(Source: Survey results in 2016 conducted by the author) 

 

Participation in local agricultural irrigation management 

As mentioned in the above section, the members of agricultural service 

cooperative and irrigation management group are elected by farmers themselves. 

From the gender perspective, heads of cooperatives and irrigation management 

groups are men. Head of the community is also man. Therefore, all the local 

irrigation management has been managed and operated by men. When asked 

about why only men undertook these positions, most of female interviewees 

responded that these jobs required strong health. In order to get water, men have 

to do at night; in some cases, have to dive into the water to drain. In addition, 
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men know how to prime the pump and operate the machinery. These above 

activities are considered inappropriate for women. 

Women mainly participated in the cleaning and improvement of canal system. 

Every year, they will do the weeding once or twice and dredge the canal bed 

once. These activities also have the involvement of men. Men also participated in 

the canal improvement activities as they are stronger and have technique. 

Figure 3: Man and Women participate on O&M and Facitity improverment (%) 

 

(Source: Survey results in 2016 conducted by the author) 

 

Some difficulties and limitation in agricultural irrigation management is low 

remuneration for members of irrigation management group while the job is 

occasional (only get water in some time of the year). In fact, the local men are 

very strong; they often participate in non-agricultural activities such as carpentry, 

masonry, services at local area or other area. Participate in the irrigation 

management group is more or less the responsibility to the community; hence, 

they don’t have motivation or engage on a regular basis. 

Besides, there are still conflict between irrigation management group and the 

community, especially in the case of drought. Since, members of the irrigation 

management group are farmers, they have chance to pump water to their fields 

before allocating water to other people field (they less care about the general 

work but think for themselves). In some case, the conflict may lead to violence. 



 
 
 

International Conference on the Mekong, Salween and Red Rivers:Sharing Knowledge and 

Perspectives Across Borders|Faculty of  Political Science, Chulalongkorn University | 12th November 2016 

 

628 

 

To solve the shortcomings of irrigation management group, the participation of 

women is very important as they are more familiar with faming work than men. 

In addition, women are better at settling conflict than men. This has limited the 

shortcomings mentioned above, at the same time encouraging and strengthening 

the participation of women in the management and operation of irrigation and 

drainage in the locality. 

Participation in irrigation management training 

According to the results from the group discussion and in-depth interview with 

women in the commune, most of training participants are men. The reason is 

that all the training and science-technology transfer activities have been 

conducted by the Farmer Union. Only 8% of women responded that they 

participated in irrigation management training. 

It is worth noting that most members of Farmer Union are men. Although the 

majority of farmer is women but they often join the Women Union. According 

to the survey results, only 50% of women responded that they are members of 

Farmer Union while 90% are members of the Women Union. 

Not only in agricultural production activities but also in other sectors, women 

participated as members or officials. They barely participated as the managers or 

leaders. According to the survey, no women involved in leadership positions at 

the Party Committee, local authorities, social-political organizations (excluding 

Women Union) and cooperatives. 

This is the main reason to the limited participation of women in all fields in 

general and in agriculture and irrigation management in particular. Since not 

participating in the training, women don’t know about the irrigation technique 

and how to operate the irrigation system. This will affect the productivity and 

efficiency of agricultural production as women directly involved in these activities 

than men. Less participation in training activities will cause the lack of knowledge 

and skills in operating the irrigation and drainage activities at local level. 
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Consultation on the irrigation and drainage activities 

Only 5% women responded that they have been consulted about the operation 

and maintenance as well as water allocation plan. It is to understand because 43% 

said that they didn’t participate in local irrigation management activities. In 

addition, the irrigation and drainage plan was assigned to the irrigation 

management group at local people; therefor, most of people just hear about the 

irrigation plan and schedule. 

 

Discussion 

Firstly, rural women depend more on agricultural production, agriculture is the main livelihood. 

In the sense of restructuring local economic from agricultural production to non-

agricultural production, women will be more dependent on agriculture due to 

health conductions, family responsibility, lack of skills and limited education to 

change to other career and migration. If the crop structure, cultivation 

conditions, water resources, farming technique, seed, etc. are not changed in an 

appropriate way, the income from agricultural production will be reduced, leading 

to the social status decline of the women. For that reason, in order to improve 

the status of rural woman, the agricultural production conditions should be 

strengthened. As a result, women can take lead on the farm, cultivate, trade and 

increase their income from agricultural production and thereby improve the 

position in the family and society. 

Secondly, increase opportunities for women to participate more in the management and operation 

of irrigation system. As mentioned earlier, with the existing limitations of local 

irrigation management group, it is very important to encourage the participation 

of women in irrigation management group because women are main labor in 

agricultural production; they also have advantage of resolving disputes and 

conflicts. In addition, the more involvement in operating and managing the local 

irrigation system will rise out the voice and status of women in the community; 

help them to gain initiative in developing the water regulation and allocation plan 

for agricultural production. With the stronger voice in agricultural activities, 

women can create prerequisites for promoting their voice in other fields 
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Thirdly, enhance knowledge on both agricultural production and irrigation management for 

women to help them become more involved in agricultural activities, gain more income, and 

higher the social status. 97% female interviewees responded that they wanted to 

participate in local meetings on agricultural production, irrigation management, 

and husbandry. And 56% female interviewees said that they wanted to participate 

in technical trainings on irrigation and drainage. They understand the importance 

of knowledge to agricultural production. Recently, the commune applied crop 

and agriculture restructuring towards using high value crops such as secondary 

crop, ornamental trees, peach trees, etc. instead of the low yield rice crop. For 

that reason, the updated knowledge on irrigation and drainage for each crop is 

very important to ensure the efficiency and productivity. 

Fourthly, improve the water resources to ensure the people health and safety of agricultural 

products. In addition to the encouragement of women in agricultural production 

and irrigation management, water pollution is an important issue should be 

solved as it is affecting the women health and safety of agricultural products. 

Especially, when women are more involved in irrigation management activities: 

getting water, drain water…which are more exposed to water. 

 

Conclusions and recommendations 

From the participation of women in agricultural production and irrigation 

management at Gia Xuyen commune, the women play an important role in 

agricultural production and agriculture is the main source of income. 

However, the involvement of women in irrigation system operation and 

management is still limited in cooperatives, irrigation management groups, 

meetings, trainings, and science and technology transfer. They just engage in 

activities such as dredging, cleaning, but not the decision making or irrigation – 

drainage planning. 

These shortcomings need to be changed by encouraging the participation of 

women in irrigation activities. Women are more engaged in agricultural 

production than men as men tend to seek for non-agricultural job and women 

will depend more on agriculture. Therefore, in addition to the restructuring of the 
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local crop restructuring with the knowledge, women should be equipped with the 

irrigation skills and knowledge to ensure productivity, thereby improving the 

income and status of women 

Besides, change of thinking and perspective of local people on gender should be 

taken into consideration. Hence, women can be more engaged in community 

management and agricultural production. 
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Abstract 

The nationwide Payment for Forest Environmental Services (PFES) scheme has 

been implemented since 2010 in Vietnam, however a gender approach has not 

been effectively used in its design. This study aims to identify the roles women 

have played in this program and the benefits they have received using Quang 

Nam province in Vietnam as a case study. Household surveys and focus group 

discussions were used to collect data to identify the benefits of the PFES 

program to local people as well as the roles women have played. The research has 

revealed that women work with men efficiently and effectively to protect forests 

that provide environmental services through the suitable sharing of tasks 

amongst men and women. However, the absence of women during meetings, 

training events and the lack of formal registration of women as group leaders is a 

disadvantage of the PFES program that constrains the contribution of women. 

Therefore, formalising the role of women in the legal framework of PFES 

regulations is crucial in ensuring that women are protected and prioritized when 

giving opinions, developing solutions, resolving problems, and contributing 

labour to the program. Women’s roles in protecting forests must be 

acknowledged in future PFES policy documents and inpractice. 

Keywords: Payment for Forest Environmental Services, Vietnam, women, roles 

and benefits 
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Introduction 

Vietnam was the first country in Asia to initiate a nationwide Payment for Forest 

Environmental Services (PFES) scheme. The Government of Vietnam has made 

a strong commitment to this scheme. As of December 2012, 35 out of the 63 

provinces in the country had established steering committees to oversee its 

implementation. The PFES programs have generated a total revenue of VND 

1,782 billion (approximately USD 85 million).Payments from hydropower plants 

account for nearly 98% of this figure; water companies contribute about 2%; 

with tourism also making a small contribution (0.1%). However, the 

implementation of PFES schemes has been characterized by many issues that 

constrain participation by local communities  and the potential benefits that may 

be realized, including: high transaction costs; low disbursement rates of PFES 

revenue; the lack of  legal status of communities to enter into PFES agreements; 

and a lack of detailed guidelines, which leads to a greater likelihood of corruption 

in the communities; unclear monitoring and evaluation systems; no clear 

environmental or socio-economic baseline; and limited transparency and 

accountability regarding PFES contracts, financial management and grievance 

procedures (CIFOR, 2013). 

In this research, it is argues that women have not had sufficient opportunities to 

participate in the design and implementation of PFES programs and therefore 

have not contributed their skills and knowledge significantly to the forest 

protection outcomes and as such, have not benefited adequately and equitably 

from the income of PFES program when compared to men. The lack of a gender 

approach in designing and implementing the PFES program has reduced the 

effectiveness of these programs in Vietnam. Therefore, this study aims to identify 

the roles that women have played and the benefits they have received from the 

implementation of the PFES programs in Quang Nam province, Vietnam and to 

analyses the gendered outcomes from these activities and how these may be 

improved. 
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Literature Review 

Payment for environmental services schemes are an important tool for 

promoting and encouraging individuals and communities to protect valued 

environmental resources and the services provide by compensating them for the 

costs incurred in managing these resources (Mayrand and Paquin 2004). 

According to Wunder (2005), Payment for Ecosystem Services (PES) schemes 

consists of five key features: voluntary transactions, a well-defined environmental 

service, at least one buyer of that service, at least one supplier of that service, and 

conditionality (the buyer makes payments only if the service supplier 

continuously secures the provision of that service). Payments are made to the 

service providers or suppliers for maintaining or enhancing environmental 

services. Benefits may take the form of direct payments, financial incentives or 

in-kind support such as access to markets (Gouyon 2002; Van Noordwijk 2005). 

Many scholars have described PES schemes as a win-win solution for both local 

people and the environment (Pagiola et al., 2005; Swallow et al., 2005; Wunder, 

2005, 2006; Wunder et al., 2005). Although they are not specifically designed to 

alleviate poverty, PES schemes have been recognized for the role that payments 

can have in offering service providers diversified livelihood opportunities and 

greater opportunities to improving their well-being (Pirard et al. 2010). 

 

Factors influencing on sustainable forest management and PFES 

Agarwal (2001) identifies four critical enabling factors for the sustainable use of  

common pool natural resources including: (1) the characteristics of  the resource, 

such as its productivity, high variability or excludability;(2) the nature of  the 

group that manages the natural resources, such as size of  the group, gender and 

wealth differentiation; (3) the institutional arrangements under which resources 

are managed, such as property rights, access rules, harvesting rules; and (4) the 

external environment. Analysis across various types of  natural resources have 

shown that the incentives for individuals, groups of  households and communities 

are very much dependent on these four factors.  
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One condition for successful forest resource management is effective rule enforcement, 

whereby resource user groups monitor and are responsible for authorizing the 

exploitation of  the resources (Banana and Gombya-Ssembajjwe 2000, Gibson et al. 

2005). Rule enforcement is positively and strongly correlated with forest condition as the 

trust among individual resource users relies strongly on rule enforcement. If  the 

approved rules are respected by other users, no individual takes advantage of  others. 

Forest resources users have shown they will invest their time and effort in managing 

forests if  their property rights are secured and as a result rights to forest resources and 

the benefits of  forest environmental services will be acknowledged (Marchetti 1997, 

Meinzen-Dick et al. 1997, Nagendra 2007).  

Related to this condition, gender relationships have been shown to be very 

important factor in increasing the efficiency and effectiveness of  sustainable 

forest management. The equitability of  power distribution between men and 

women, and the presence gender-related conflict have been shown to influence 

rule enforcement and forest management outcomes (Agrawal and Chhatre 2006). 

PFES schemes are one of  tools used to promote sustainable forest resource 

management and therefore gender relationships should be strongly considered in 

the design of  these programs, especially regarding the participation of  women in 

decision making processes and the implementation of  forest resource use plans. 

 

Roles of women in sustainable forest management and PFES 

Despite this, the role of  women has not adequately incorporated into decision-

making processes for forest management even as many approaches to forest 

governance have undergone profound changes with the development of  

innovative solutions for forest management in developing countries in Africa, 

Asia, and Latin America. For example forest management has evolved from 

centralized state control before the 1970s; to community-based forest 

management during the 1980s and to the devolution policies of  the 1990s. It has 

been shown that women have not benefitted significantly from forestry co-

management programs (Tinker, 1994; Locke. 1999; and Agarwal, 2001), or even 

under devolution programs (Blessings et al., 2006; Jum be and Angelsen 2007). 
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Women have not even gained benefits from improvements in the policy 

environment that have been specifically designed to address issues of  gender 

inequity in forest management (Shanley and Gaia, 2001; Howard, 2003; Colfer, 

2005).  

The participation of  women in decision making at household and community 

levels has not necessarily resulted in improved forest regeneration (Agarwal, B., 

2007, 2009) or better financial management of  forestry resources (Acharya and 

Gentle 2006), including prioritization of  women for funding pro-poor  and 

empowerment programs in the forestry sector (Komarudin et al. 2008). As a 

consequence, women continue to experience vulnerability through: insecure 

access and property rights to forest resources (Place, 1995; and Meinzen-Dick et 

al., 1997); discrimination in the provision of  services such as credit and 

technological services (Doss, 2001; and German et al., 2008); and exclusion from 

decision making processes at each of  the household, community, and national 

levels (Agarwal,B., 2001).  

The costs of  forest resource management are not balanced among gender roles, 

and therefore the benefits realized for women in relation to forest management 

are not in proportion to their inputs. Women are most often only invited to 

become involved in decision making processes when forests and tree resources 

are already endangered or after the occurrence of  conflicts (Agarwal and Chhatre 

2006). Moreover, because of  a lack of  formal education, employment, and 

personal networks, women are often poorly placed to influence resource 

allocation decisions or research priorities (Crewe and Harrison 1998). There is a 

urgent need to understand this persistent lack of  involvement of  women in 

decision making processes about forest resources because women continue to be 

among the poorest in many developing countries and their dependence on forest 

resources for subsistence, as safety nets and for income will result in their 

increased vulnerability as forests become more threatened by issues such as 

increasing global trade, climate change, urbanization and energy and food 

insecurity (CIFOR 2008). The inclusion of  women in forest resource 
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management offers a potential pathway for empowering of  women in both their 

private and public lives (Torri, 2010). 

In community forestry groups, women have been shown to perform well in 

recovering degraded forest lands if  they execute all activities directly (Agarwal, B., 

2007). This is related to the application of  stricter rules set by groups with higher 

proportions of  women in the community forest committee, and the significant 

increase on the knowledge and skill base of  the group (Agarwal, B., 2009). 

Women have also been shown to have positive effects on regulating illicit grazing 

and felling (Agrawal, A.,et al. 2004), and a higher participation rate of  women can 

result in a further increase women’s membership of  community forestry groups 

and their effectiveness (Agarwal, B., 2010). Women have also been shown to 

improve the management capability of  groups in resolving conflicts 

(Westermann et al., 2005). The security of  women’s property rights to forestry 

resources serves as an important incentive for women adopting resource 

conservation measures in community forestry groups (Marchetti 1997, Meinzen-

Dick et al. 1997, Kaimowitz and Angelsen 1998, Quisumbing et al. 

2001).Uncertainty has been shown to greatly limit the capacity of  women to 

undertake action to mitigate forest degradation or unsustainable use of  resources 

(Yadama et al., 1997). Attention to gender differences to property rights can help 

to indicate the sustainability of  forests. Identifying the nature of  rights to forests 

held by both women and men, and how they are acquired and transmitted from 

one user to another can be a determinant of  how effective forest resources are 

managed. (Howard and Nabanoga, 2007). 

The involvement of  women can result in positive outcomes for sustainable forest 

management because of  the higher levels of  collaboration among women derived 

from behavioral norms of  reciprocity that women tend to display through 

working collectively (Westermann et al., 2005). Women are also the primary 

laborers that collecting forest products and therefore understand the 

characteristics of  forest better than men (Agarwal, B., 1997). Because women are 

typically responsible for providing food for the family they are more sensitive to 

deteriorating conditions of  the forest and have a tendency to want to conserve or 
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to reduce pressures on forest resources in order to avoid or mitigate hardship in 

the future. Men are primarily involved in timber extraction, unlike women who 

collect products, such as firewood and non-timber forest products, which 

demand more frequent interaction with the forests and act as a way of  

monitoring resources (Pandolfelli et al., 2007). As a result, women or more likely 

apply environmentally friendly farming practices or organize campaigns against 

free grazing in community forests that act to lower pressures on forests 

(Gbadegesin, 1996;and Acharya and Gentle 2006). In some cases, women have 

actively resisted the alienation of  large forest blocks by men (Johnson, 2003; 

Komarudin et al., 2008). Forestry companies and forest owners are also 

significantly less likely to certify their forestry practices if  women have little or no 

effective voice in civil society (van Kooten et al, 2005). 

 

PFES in Vietnam: gender and PFES efficiency 

The nationwide PES program under the revised Forest Protection and Development 

Law (2004) laid the foundation for developing other PES-related programs. In 2008, 

Decision No. 380 of the Government of Vietnam established a national program known 

as Payments for Forest Environmental Services (PFES), and first was conducted in Lam 

Dong and Son La Provinces. Following the pilot period, Decree No. 99 in 2010 

mandated the nationwide implementation of PFES. Vietnam thus became the first 

country in Asia to implement a nationwide PES scheme, although PES schemes in 

Vietnam diverge from the classic definition of PES (Wunder, 2005) as the government 

sets the level of payment, such that it effectively functions as a water, electricity or 

tourism tax. Several studies have reviewed the lessons learned from the implementation 

of PFES in Vietnam (To and Laslo, 2009; Nguyen 2011; McElwee, 2012). However, 

these studies are limited in scope and have focused on a single province (Hess and To, 

2010; Nguyen, 2011); on a single issue, such as land inequality or biodiversity loss 

(McElwee 2012; To et al., 2012); or on economic benefits alone (MARD, 2010; Tran, 

2010). In addition, past environmental service valuations were based on analysis of 

results in PFES pilot provinces (Lam Dong and Son La Provinces) and PES-like projects 

underway before Decree 99 (Hoang et al.,2008; Kolinjivadi and Sunderland 2012; To et 

al.,2012). Moreover, although donors and government have paid considerable attention 

to the social and economic aspects of PFES schemes, there has been little analysis of the 
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implications of legal and institutional arrangements for achieving effective, efficient and 

equitable PFES delivery systems. Discussions regarding legal issues have mostly been 

limited to theoretical considerations or general recommendations.  

An important reason for evaluating the implementation of  PFES schemes in 

Vietnam is that role of  women have been not yet been taken into account. There 

has been little attention given to the role of  women within PFES programs, what 

their benefits are, and gaining an improved understanding of  what women can 

contribute to sustainable forest management. Therefore, this study will examine 

the participation levels of  women in designing and implementing PFES activities 

and the impacts of  PFES programs on the rights and benefits of  women, who 

play a very important role in promoting economic development and forest 

protection in their families and communities. 

 

1. Research design and methodologies 

1.1 Conceptual Framework 

The objective of PFES schemes is to conserve forests and alleviate poverty 

experiences by forest-dependent people. It is based on the rule of market, where 

buyers are companies who need forests for water conservation and soil 

protection, such as hydropower and drinking water companies provide benefits 

to suppliers who participate in PFES programs as forest owners, including 

households, communities and even nature reserve or parks. In addition, the 

participation of intermediaries or organizations that link buyers and sellers is 

needed. The outputs of these transactions should satisfy both parties. If the 

buyers are keen to pay, the effectiveness of PFES programs is highly dependent 

on the role of intermediaries and suppliers. Intermediaries should place a high 

priority on the benefits to suppliers in this relationship. However, if the 

intermediary is a government agency, the nature of the transaction could be 

modified to represent the governance structure of natural resources at the 

national and sub-national level. The benefit to households and communities is 

only ensured if government agencies develop good governance models for PFES 
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schemes, whereby households and communities have sufficient rights and agency 

to participate in the design and implementation of the PFES program.  

The literature review presented in this paper demonstrates that women are often 

excluded from participation in forest management for reasons including: the rules 

governing community forestry groups; social barriers stemming from cultural 

constructions of gender roles, responsibilities and expected behavior; logistical 

barriers relating to the timing and length of organizational meetings; and male 

bias in the attitudes of those promoting community forestry initiatives (Agarwal, 

2007). These disadvantages often decrease the effectiveness of sustainable forest 

management (Westermann et al. 2005). Furthermore, the objective of poverty 

alleviation is constrained by the low level of participation of women in forest 

management activities. 

1.2 Research Questions 

+ Main Research Questions 

- To what extent have women played roles and benefitted from the 

participation in PFES programs? 

 

+ Sub-Research Questions 

- What are the benefits households who have participated inPFES programs 

received? 

- To what level have women participated in, contributed to, and benefitted 

from the PFES programs? 

- Are women and men treated equally in terms of responsibilities and benefits? 

And why? 

 

1.3 Research approach 

This study applied a mixed method approach using both quantitative and 

qualitative research methods. Quantitative methods were used to quantify the 

types of  benefits and amount of  income, food, employment, and other livelihood 
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opportunities generated from PFES programs for both women and men. 

Qualitative methods were used to describe the activities that women and men 

have contributed to PFES programs and to identify attitudes and opinions of  

women and men about the effectiveness of  PFES programs. Both methods were 

used to cross-check information and increase the accuracy of  data. 

1.4 Study location 

The PFES program has been applied in Phuoc Son district, Quang Nam 

province. It is a mountainous district of  Quang Nam province, located 115 km 

from Tam Ky city to the west and 130km from Danang city to the southwest. 

The total area of  the district is 1,145 km2, accounting for 11% of  total area of  

Quang Nam province. 

The study site is adjacent to Nam Giang district and Que Son district in the north 

and Kon Tum province in the south. In the east, it is adjacent to Hiep Duc 

district and Tra My district. In the west, it is adjacent to Nam Giang district and 

Kon Tum province. There are one town (Kham Duc town) and 11 communes 

that divided into three groups based on topography. The upland regions include 

Phuoc Chanh, Phuoc Cong, Phuoc Kim, Phuoc Thanh and Phuoc Loc. The 

middle-land regions include Phuoc Duc, Phuoc Nang, Phuoc My and Kham Duc 

town. The lowland regions include Phuoc Hoa, Phuoc Hiep and Phuoc Xuan. 

The region covered by the PFES scheme is in the highlands including difficult 

mountain terrain. The average elevation is over 1,000 meters. Moreover, the study 

site has a narrow river-bed. Therefore, floods often occur in the rainy season, 

causing severe damage to agricultural production and livelihoods of  local people. 

The study site has 9 main types of  soil. Among them are the red-yellow soils on 

acid magma rock accounting for largest area of  target region with approximately 

43,000 ha (38% of  the total natural area). They are distributed on the area of  

Phuoc Hiep, Phuoc Hoa, Phuoc Kim, Phuoc Thanh and Kham Duc town. The 

second largest soil type is the red-yellow soil developed on clay and metamorphic 

rock that makes up 36% of  total natural area distributed on Phuoc Kim, Phuoc 

Hoa, Phuoc Duc, Phuoc Hiep and Kham Duc town. The next soil type is the 
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yellow-red soil developed on clay and metamorphic rock that accounts for 19% 

of  the total natural area. This kind of  soil distributes mainly on Phuoc Cong, 

Phuoc Chanh, Phuoc Kim, Phuoc Thanh and Phuoc Loc. The remaining types 

of  soil are sparsely distributed in communes in the study area and account for a 

small proportion of  land area. 

Figure 3.1 - Location map of the study site 

Source: The Forest Protection and Development Fund of Quang Nam Province, 

2015 

 

The target region has a tropical monsoon climate, including a dry season from 

February to August and a rainy season from September to January. Because itis 

influenced by Trung Truong Son Mountain, there are floods and flash floods 

each year in this region. The highest average monthly temperature is 39.6oC in 

May, June and July. The lowest average monthly temperature in a year is 15oC in 

January, November and December. The average monthly temperature is 24.9oC 

and annual average humidity is between 87% to 89%. The average rainfall is 

3,600 mm/year. 

The population of  target region is 21,145 people. The average population density 

in the region is 20 people per km2 comprising a total of  5,070 households. Poor 

households and near-poor households account for 62.2% of  this number. There 

are 10,162 people employed in the region (48% female and 52% male). The 

major livelihoods of  people in this region are in agriculture and forestry. The 

main agricultural production is rice, other crops and livestock production. 
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In terms of  infrastructure, the main road system is quite good. However, some 

inter-village roads in the commune are small and of  low quality. Irrigation 

schemes, health services and education do not adequately meet the needs of  local 

people. In 2013, the number of  communes that are is 11 communes (or 83% of  

communes in the region). The proportion of  households in the with access to 

clean water is about 80% of  households. Communications system are still limited. 

1.5 Data collection 

Secondary data, including information about the process of  planning, 

implementing and monitoring the activities of  PFES program, was be collected 

from local government agencies, the Forest Development and Protection Fund, 

Forest Protection Management Boards, and district and commune authority 

offices. Reports regarding PFES schemes in Vietnam were also gathered from 

publications released by international organizations, donors, NGOs, and 

researchers. 

Primary data related to activities, rights to forests, and the benefits to women and 

men who participated in PFES programs were collected from interviews with 

households, men’s and women’s groups, local government agencies, the Forest 

Development and Protection Fund, Forest Protection Management Boards, and 

district and commune authorities. Additionally, discussions with men’s and 

women’s groups were organized to differentiate the opinions about participation 

and benefits of  men and women from different gender perspectives. 

1.6 Data analysis 

The data from the household surveys was analyses dosing excel software to 

quantify household characteristics and compare the benefits between households 

participating in the PFES program and those households not participating, as 

well as households inside or outside of the watershed. 
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1.7 Methodology Matrix 

Research 

question 

Data needed Origin of 

the source 

Research tools 

To what level - Activities of women 

and men in 

- Local - Secondary data 

have women PFES program agencies of review 

participated - Level of information 

provision, 

PFES - Household surveys 

in and consultation, training, 

and 

programs - Focus group 

contributed to negotiation that women 

and men 

- Households, discussions 

the PFES have received men’s and Participation 

observation program? - Daily activities of men 

and 

women’s  

groups 

 

 women related to forest   

 management   

What benefits 

have households 

have received 

from PFES 

programs? 

- Forest land area (ha) 

- Payment rate per 

hectare (VND/ ha) 

- Income (VND/year) 

- Training (event 

attended) 

- Number of subsidized 

events 

Other support 

- Local 

agencies 

of PFES 

programs 

Households, 

men’s and 

women’s groups 

- Secondary 

data review 

- Household surveys 

- Focus 

group 

discussions 

Participant 

observations 

Are women and 

men treated 

equally to men 

in terms of 

responsibilities 

and benefits? 

And why? 

- Responsibilities 

- Income (VND/year) 

- Spending (VND/year) 

- Participation in 

meetings, training, forest 

patrols 

-Rights and influence in 

forest management 

- Socio-economic status 

 

- Households, 

men’s and 

women’s 

groups 

- Secondary data 

review 

- Household surveys 

- Focus group 

discussions 

- Participant 
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2. RESULTS ANDDISCUSSIONS 

2.1 Description of PFES in Dak Mi watershed, Quang Nam 

province 

The Forest Protection and Development Fund of  Quang Nam Province (2015) 

shows that the area of  DakMi basin is 72,986 ha and is divided into 4 forested 

area groups, including special-use forestland (13,490 ha), protected forestland 

(35,054 ha), forestland for production (12,182 ha) and the other forestland 

(12,260 ha). These forestland groups are used and managed by Thanh River 

Nature Reserve Management Board, Dak Mi Protection Forest Management 

Board, Phuoc Son Forestry Company and Commune People's Committee, 

respectively. 

The area of  contracted forestland is 10,332 ha. This forestland is contracted by 

Project 661 and Resolution 30a. Forestland is contracted to separate households 

or groups of  households. Forest areas are contracted according to the resolution 

30a representing 7,045 ha, accounting for 68% of  the total contracted area in the 

basin. Forest area contracted by project 661 is 2577 ha, accounting for 25% of  

the contracted forestland. 

Table 4.1. Area and types of land in the basin by land user type 

 

 

 

No 

 

 

 

Land use purpose 

Thanh 

River 

Nature 

Reserve 

Manageme

nt Board 

(ha) 

DakMi 

Protection 

Forest 

Manageme

nt Board 

(ha) 

 

Phuoc 

Son 

Forestry 

Compan

y (ha) 

 

Commun

e 

People's 

Committ

ee (ha) 

1 Forestland 12,803.8 5,044.9 2,455.6 27,722.6 

2 Non-forestland 2,003.5 450.1 631.4 9,613.9 

3 Non-forestry land 334.0 92.2 481.3 11,352.5 

Total area 15,141.3 5,587.2 3,568.3 48,689.0 



 
 
 
 
 
 
 

International Conference on the Mekong, Salween and Red Rivers: Sharing Knowledge and 
Perspectives Across Borders | Faculty of  Political Science, Chulalongkorn University | 12th November 2016 

 

648 

Percentage (%) 20.75 7.66 4.89 66.71 

Source: The Forest Protection and Development Fund of Quang Nam Province, 2015 

According to forest condition, forested areas that PFES policies can be applied 

to represent 48,908 ha. Among these areas, specialized use forestland, protective 

forestland and forestland for production represent 12,542 ha, 30774 ha and 4710 

ha, respectively. Other forestland area is 881 ha in size. 

Table 4.2. Area of forestland of the PFES by forest condition 

 

 

 

Forest 

condition 

 

 

Total 

Forestland area of the PFES (ha) 

Specialized 

use 

forestland 

 

Protective 

forestland 

Forestland 

for 

production 

 

Other kinds 

of 

forestland 

Total 48,907.7 12,542.3 30,774.4 4,710.2 880.8 

Wealthy forest 4,985.1 282.7 4,702.4 - - 

Medium forest 12,255.3 5,172.4 7,064.7 17.6 0.6 

Poor forest 19,245.2 5,938.4 11,715.9 1,558.6 32.3 

Restored forest 10,733.5 1,148.8 7,283.3 1,648.3 653.1 

Planted forest 1,688.6 - 8.1 1,485.7 194.8 

Source: The Forest Protection and Development Fund of Quang Nam Province, 

2015 

 

2.2 Benefits that participated households have received from PFES 

programs 

In order to more clearly identify the benefits of the PFES scheme to local 

participating households, three household groups were chosen: Group 1 

comprise households who participated in PFES activities who live inside the 

watershed; Group 2 comprise households were not involved in PFES activities 

who live inside the watershed; and Group 3 comprise households who were 

not involved in PFES activities and live outside the watershed. 
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2.2.1 Group 1: benefits before and after participating in the PFES 

❖ Economic benefits 

The PFES program was found to have helped local people expand their area of  

forestland. According to Table 4.3, forestland area of  Kham Duc commune and 

Phuoc Hoa commune increased by 587 ha and 425 ha, respectively. Interviews 

with households discovered that bare-land and ineffective forestland have been 

transferred and protected under the PFES programs and this has created more 

jobs and income for local people. However, according to the survey, the number 

of  productive assets owned by each household did not increase significantly after 

they participated in the PFES program. Table 4.4 shows that the number of  

cattle increased only 1.33 times in 2015 as compared to 2013; and the use of  

aerosol pesticides rose only 1.17 times compared with 2013. Due to land 

allotment policy related to forest protection under the PFES program, many local 

people now do not purchase the means of  agricultural production, but instead 

focus on the procurement of  vehicles for service delivery, such as vehicles for 

inspecting and patrolling the forest. 

Table 4.3. The situation of forestland before and after contracting forestland at 

Kham Duc commune and Phuoc Hoa commune 

 

 

 

No 

 

 

 

Co

mm

une 

nam

e 

 

 

Numb

er of 

survey

ed 

househ

olds 

 

Forestlan

d area 

before 

participat

ing in the 

PFES in 

2013 (ha) 

 

Forestland 

area after 

participati

ng in the 

PFES in 

2015 (ha) 

Comparison 

between 2015 

and 2013  

Forestl

and 

area 

(ha) 

Percent

age 

compar

ed with 

2013 

(%) 

1 Kham 

Duc 

20 493 1,080 587 119 

2 Phuoc 

Hoa 

20 472 897 425 90 

Source: Household survey, 2015 
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Table 4.4. Investment information of productive agricultural assets of 

household before and after the PFES 

 

 

 

No 

 

 

 

Product

ive 

assets 

Surveyed region 

Kham Duc Phuoc Hoa 

 

Yea

r 

201

3 

 

Yea

r 

201

5 

Comparison 

between 

2015 

and 

2013 

 

Year 

2013 

 

Year 

201

5 

Compariso

-n between 

2015 

and 2013 

1 Cattle 24 36 1.50 33 40 1.21 

 

2 

Aerosol 

pesticid

e 

 

14 

 

18 

 

1.29 

 

16 

 

17 

 

1.06 

Source: Household survey in 2015 

 

In order to evaluate the income of  household, 30 households in Kham Duc town 

and Phuoc Hoa commune were interviewed regarding some economic criteria as 

shown in Table 4.5. As household revenue increased as a result of  participating in 

the PFES program, local people were now able to purchase household goods 

such as televisions, motorbikes and refrigerators. These assets help to improve 

the quality of  life of  local people benefitting from the PFES. The survey results 

shows that the quality of  life of  local people changed significantly as a result of  

PFES. 
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Table 4.5. Evaluating income of household before and after the PFES 

 

No 

 

Criteria 

Unit Kham 

Duc 

Phuoc 

Hoa 

Compa

rison 

(times) 

Y

ea

r 

2

0

1

3 

Ye

ar 

20

15 

Y

ea

r 

20

13 

Y

ea

r 

20

15 

 

1 

The 

numbe

r of 

househ

olds 

having 

televisi

on 

TVs  

18 

 

20 

 

15 

 

18 

 

1.15 

 

2 

The 

numbe

r of 

househ

olds 

having 

motorb

ike 

Motorbi

kes 

 

15 

 

19 

 

15 

 

19 

 

1.27 

 

3 

The 

numbe

r of 

househ

olds 

having 

refriger

ator 

 

0 

 

9 

 

0 

 

6 

 

15 
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Source: Household survey in 2015 

 

❖ Environmental efficiency 

Forest cover is an important criteria for evaluating the environmental efficiency 

of  forestry programs. As of  November 12, 2015 the total forest area that had 

been allocated to households for managing and protecting was 28,791 hectares, 

accounting for 61% of  the total area of  forestland in the basin. According to 

the results of  the 40 households surveyed, 45% of  households indicated they 

had misused forestland prior to the PFES; however, following the 

implementation of  the program, 100% households reported using forestland 

only for forestry production. They also indicated that forest cover increased 

significantly. 

❖ Social efficiency 

The survey also indicated some social efficiencies from the PFES program as 

follows: 

➢ Increasing employment 

The survey found that 100% households of  the households surveyed were 

ethnic minorities (Gie Trieng) faced with difficult economic conditions, which 

suggests that the program has improving the livelihoods of  poor ethnic people. 

The occupation of  local people before and after participating in the PFES 

program did not change significantly as beneficiaries livelihoods were based 

mainly on agricultural and forestry production. However, after participating in 

this program, the number of  agriculture and forestry laborers decreased 

 

4 

The number of 

households 

having a stable 

house 

Houses  

12 

 

20 

 

13 

 

20 

 

1.60 

 

5 

Average earnings 

(person/ month) 

1000 

VND 

 

121 

 

322 

 

84 

 

233 

 

2.70 
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slightly. The number of  forestry workers before joining the program was 189 

laborers (96 in Kham Duc town and 93 in Phuoc Hoa), and after participating 

in the program this number decreased to 166 laborers (85 in Kham Duc town 

and 81in Phuoc Hoa. Moreover, the number of  employees in other industries 

had also increased significantly. It is shown that after participating in the PFES 

programs, local people are enabled to transfer to less natural resource 

dependent occupations to improve their family livelihood. 

➢ Improving the efficiency of forestland use management 

The household survey indicates that 100% of  households have improved their 

awareness of  environment protection after participation in the PFES program, 

Land has been managed based on sustainable uses, soil erosion has decreased, 

environment conditions have improved, and land cover has increased. 

Moreover, after participating in the PFES program, land boundaries have 

become more clearly defined and therefore, the number of  land disputes has 

decreased significantly. 

 

2.2.2 Comparison benefits between Group 1 and Group 2 (households) 

are not involved in the PFES program living inside the watershed 

To better understand the benefits of  the PFES program to local people, a survey 

of  households that have a similar environmental, economic and social situation 

living inside the watershed without participation in the PFES program in Phuoc 

Hoa commune to compare with those who had. 

❖ Economic efficiency 

A survey was conducted regarding the efficiency of  the PFES program based 

on40 households living inside the basin; with 20 households who had 

participated in the PFES program and 20 that had not in Phuoc Hoa commune. 

Table 4.6 shows that the total area of  forestland of  households participating in 

the program is higher than the total area of  forestland of  households who do not 

participate in the PFES by 316 hectares, which corresponds to an average 

forestland area of  15.8 ha per household. 
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Table 4.6 -Forestland area of households participating and not participating in 

the PFES programs 

 

No 

 

Group of household 

 

Number of 

household 

 

Forestland area  

(ha) 

1 Participated household 20 581 

2 Non-participated household 20 897 

 Comparison between (2) and 

(1) 

 +316 

Source: Household survey in 2015 

 

According to the survey of  households, the number of  productive agricultural 

assets of    households that participated in the PFES program did not increase 

by as much as those who did not participate in the program (Table 4.7). 

 

Table 4.7 Investment information of productive agricultural assets of the 

household before and after the PFES 

 

Productive 

agricultural 

asset 

 

Participated 

household 

Non-participated 

household 

Comp

arison 

(times

) 

Cattle 15 17 1.13 

Aerosol pesticide 30 40 1.33 

Source: Household survey in 2015 

In order to evaluate the level of  income of  each household, the survey asked 

about the number of  household assets such as televisions, motorbikes and 

refrigerators; Then, comparing these assets between households that 

participated in the PFES program and those who did not participate inside the 

watershed. Table 4.8 shows that the percentage ownership of  refrigerators and 
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permanent housing as well as the income of  households that participated in 

the PFES program is greater than for households that did not participate. This 

indicates that the PFES program helped local people to improve their quality 

of  life. 

Table 4.8 Comparison of household assets between participating and non- 

participating households living inside the PFES regions 

 

 

Criteria 

Unit Non- 

participat

ed 

househol

ds group 

 

Participat

ed 

househol

ds group 

 

Comparis

on (time) 

The number of 

households 

having 

television 

TVs  

19 

 

19 

 

1 

The number of 

households 

having 

motorbike 

Motorbikes  

28 

 

25 

 

0.89 

The number of 

households 

having 

refrigerator 

Refrigerators  

5 

 

6 

 

1.20 

The number of 

households 

having 

permanent 

house 

Houses  

17 

 

20 

 

1.18 

Average income 

(person/ month) 

1000 VND  

121 

 

133 

 

1.10 

Source: Household survey, 2015 
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❖ Environmental efficiency 

When asked about land use, 60% of  households who did not participate in the 

PFES program indicated that they misuse forestland. On the other hand, 100% 

of  households that participated report that they used forestland appropriately. 

This means that the program has brought positive behavior change regarding 

the environment. 

❖ Social efficiency 

The survey found that households that participated in the PFES program are not 

required to spend as much time in terms of  labor for forestry production and 

they are now able to conduct other livelihood activities to improve their revenue. 

In regards to food security, 50% of  households that had not participated in the 

program reported that their food security cannot be guaranteed, while 100% of  

households that participated can guarantee their food security. 

 

2.2.3 Comparison benefits between Group 1 households and Group 3 

households (those that did not participate in the PFES program living 

outside the watershed) 

To understand the efficiency of  the PFES scheme to local people, a comparison 

of  survey results of  those involved in the PFES program living inside watershed 

(Kham Duc town) and households who were not involved in the program living 

outside the watershed (Phuoc Hiep commune) was conducted. 

❖ Economic efficiency 

Table 4.9 shows that the total forestland area of  those who participated in the 

PFES program is much greater than the total area of  forestland of  those who did 

not participated by 545 hectares. 
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Table 4.9 - Forestland area of households participating and not participating in 

the PFES living inside and outside the watershed 

 

No 

 

Group 

 

Number of 

household 

 

Forestland(ha) 

1 Non-participated household 20 535 

2 Participated household 20 1,080 

 Comparison between (3) and (1)  +545 

Source: Household survey in 2015 

 

According to the survey of  households, the amount of  productive agricultural 

assets of  households that participated in the PFES program did not increase 

significantly compared with households that did not participate (Table 4.10). 

 

Table 4.10.Comparisonofproductive agricultural assets between participating 

households and non-participating households living inside and outside the 

PFES regions 

 

No 

 

Labor tool name 

Participati

ng 

household 

Non-

participating 

households 

Compari

son 

(time) 

1 Cattle 34 17 1,06 

2 Aerosol pesticide 36 18 1,13 

Source: Household survey in 2015 

 

Table 4.11 shows that after participants received forestland to manage and 

protect, the number of  households that have televisions increased by 1.54 

times, those who have motorbikes increased 1.68times, those who have 

refrigerators increased by 9 times, those who have permanent houses increased 
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by 1.25 times and the average income of  households in the commune survey 

increased by 3.7 times. 

Table 4.11 Comparison of household assets between participating households 

and non-participating households living inside and outside the PFES regions 

 

No 

 

Criteria 

 

Non-

participating 

households 

group 

Participa

ting 

househol

ds group 

 

Compari

son 

(time

) 

 

1 

The number of 

households having a 

television 

 

13 

 

20 

 

1.54 

 

2 

The number of 

households having a 

motorbike 

 

19 

 

32 

 

1.68 

 

3 

The number of 

households having a 

refrigerator 

 

1 

 

9 

 

9 

 

4 

The number of 

households having a 

permanent house 

 

16 

 

20 

 

1.25 

5 Average earnings 87 322 3.70 

Source: Household survey, 2015 

 

❖ Environmental efficiency 

Forest cover is the important criteria that always are used for evaluating the 

environmental efficiency of  forestry program. When asked about land cover, 

50% of  non-participating households suggested that forest cover is high on their 

forestland. On the other hand, 100% participating households reported high 

forest cover after participation in the program. This means that the program has 

brought positive effects for the environment. 
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❖ Social efficiency 

The survey result shows that participating households do not need as to spend as 

much time providing labour for forestry production activities. Therefore, they are 

able to conduct other livelihood activities to improve their income. In terms of  

food security, 85% of  non-participating households from another watershed 

reported that their food security cannot be guaranteed, while100%of  

participating households indicated that their food security could be guaranteed. 

 

2.4 Roles of women in the PFES programs and benefits from 

protecting forest services 

On review of  the legal framework of  the PFES program, it can be shown that 

there is little effort to integrate gender issues into these government regulations. 

To understand more about the roles of  women participating in the program, 

group discussions were organized with 10 households, in which four women who 

are involving in protecting forests under the PFES program participated. These 

participants were M’nong ethnic minorities. These groups were established in 

2014 by the Dak Mi Forest Management Board to engage them in forest 

protection forests in the watershed of  Dak Mi hydropower dam. The leader of  

this group is a man. The group received around 150 ha of  forest to protect. They 

participated in several meetings and training events with the Forest Management 

Board, at which men were involved in learning how to organize forest protection 

activities. From the forestland allocated to them, each month the group was able 

to earn three million VND (about $US140) from the provincial fund of  forest 

protection and development. This money came from payments by hydropower 

companies in the area. 

The women in the group confirmed that they are very confident in their 

involvement in the program. They collaborated with men to monitor illegal forest 

logging and reported these activities to the Forest Management Board in the 

commune. The forests they are protecting are quite far from their houses, and 

they are able to go there by motorbike and electric motor boats since some of  

the forested area is located on the other side of  the hydropower reservoir. In 
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their families, the women reported that they arranged their time with their 

husbands to alternatively participate in forest patrolling activities. One woman 

reported that they discussed with men in the group about allocation of  

responsibilities based on the strengths of  both men and women. For example, 

women often go with men to prepare water and food for the team, while men 

usually carry heavy equipment to protect the boundary of  the forest. Other 

women suggested that protecting the forests is important so the hydropower 

plants can collect enough water and the community can earn money from the 

PFES scheme. When forests are well-protected, women can harvest rattan and 

leaves for making hats and request permission from local authorities to harvest 

sufficient timber to build stable housing. Each woman can earn VND 300,000 

per month, which is enough to pay for their children’s school fees. One group of  

households confirmed that they had noticed a reduction in illegal forest logging 

since forest patrols had been carried out in the area. One woman mentioned that 

the involvement of  women in forest protection has helped them to become more 

confident, and they were now able to negotiate with men in equitable and 

collaborative ways. 

 

Discussion 

This study has found that the PFES program in Quang Nam province, which has 

now been implemented for five years, has contributed significantly to households 

who are participating in it as a method of protecting the watershed of 

hydropower dams in the area including increasing the income of household and 

the forest cover of the protected forest areas under the program. Women have 

played important roles in implementing the PFES program through sharing 

responsibilities with men in checking illegal forest loggings and cooking for 

groups during field work. Income from the PFES program is spent wisely on 

children’s school fees and buying learning materials. It is clear that women and 

men worked closely together through the PFES programs. 
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In this study, it has been argued that women do not have sufficient opportunities 

to participate in the design and implementation of PFES programs and as such, 

they have not contributed significantly to the protection of forests or benefited 

adequately and equitably from the income of PFES programs as men. The results 

of this research confirmed that although women did not have chances to make 

decisions on how forests are allocated to household groups or how much they 

should be paid to protect the forested areas, they do contributed significantly to 

the PFES program and have actively protected forests from illegal logging and 

have taking care of the forests. Women are effective in negotiating with men to 

plan field work in the forests and co-implement activities with men. It is 

consistent with the findings of Agarwal, B. (2007) who suggests that the 

involvement of women in forest management results in sustainable outcomes 

because of the high levels of collaboration among women derived from 

behavioral norms of reciprocity that women display due to their tendency to 

work in groups. Because women are responsible for feeding the family and taking 

care of children, they are better than men in spending money for family activities, 

such as for the education of children, which is very important for the 

development of the family. 

 

Conclusion and policy recommendations 

This research has revealed important findings that women can work with men 

efficiently and effectively to protect forests that provide environmental services 

based on a suitable arrangement of shared-tasks among men and women. 

However, the absence of women during meetings, training events and lack of 

formal registration of women as group leaders is a disadvantage of the PFES 

program that constrains the contribution of women to these initiatives. 

Therefore, formalizing the roles of women in the legal framework of PFES 

regulations is crucial to ensure that women are protected and prioritized in giving 

opinions, designing solutions, resolving problems, and contributing labor to the 

program. Women’s role in protecting forest must be better recognized in future 

PFES policy documents and practices. 
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Abstract 

 

This study has assessed the level of awareness of local people, especially ethnic 

minority women of the manifestation of the impact of drought on their 

livelihoods and wellbeing. The analysis shows that the dry season is now longer, 

starts sooner and ends later than previously, which causes large impacts on living 

conditions of ethnic women in the Krong No river basin.This research identifies 

some local strategies that have been applied to cope with the impacts of drought. 

Some adaptive strategies that ethnic women have adopted include out-migration, 

increasing working time, planting corn on rocky areas, and joining local networks. 

At the commune level, water resource management groupsand 

women’sgroupsfocused on climate change issueshave been formed in order to 

mitigate the effects of water shortages and to increase knowledge about climate 

change. It was found that adopting adaptive measures reduces the pressures on 

women during drought River is one of the major situations. 
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Introduction 

Krong No Rivers in Central Highlands of Vietnam. This river originates from the 

high mountain range of Chu Yang Sin (altitude greater than 2,000m) and 

combines with the Krong Ana River to become the Srepok River. This larger 

basin comprises an area of 30,900 square kilometers, situated both in Vietnam 

and Cambodia (Nguyen, Nguyen & Nguyen, 2014). The river is an important 

tributary of the Mekong River. The total area of the Krong No river basin is 

3,920 km² and its mainstream length is 156 km. along the river are many ethnic 

minority villages that depend on the water and land area on the banks of Krong 

No River. In recent years, the Krong No River has suffered from severe water 

shortages and drought. 

Buon Choah is a poor commune located in the northeast of Krong No district, 

Dak Nong province. The Krong No River, which runs through this commune, 

provides water to people for domestic use and agricultural production. According 

to a report by the Department of Environment and Natural Resources of Krong 

No district (DoNRE, 2015), the water level in the Krong No River has been 

continuing to decline each dry season. As a result, water shortages have occurred 

and also have become more serious as majority of the livelihood activities of local 

people are based on irrigated agricultural activities. 

A report of the Buon Choah Commune People's Committee in 2015 on the 

Buon Choah river basin, showed that water shortages had resulted in a serious 

drought and had impacted upon livelihoods and health, especially for ethnic 

minority women because their access to education has traditionally been lower 

than others and as a result they have had to work harder in laboring roles to 

adapt. Most also have responsibility for domestic tasks such as taking care of 

children and doing housework. They also have to work in field all day with men 

while their health is not often cared for. However, despite low access to 

education, their experience has still helped them to overcome difficulties and 

adapt to drought conditions. 
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This research has attempted to answer the following questions: (1) What are the 

manifestations of drought at the study sites? (2) What are the effects of the 

drought on ethnic minority communities, especially women? and (3) How do 

local minority women adapt to drought and what are their roles in implementing 

solutions? 

 

Methodology 

To explore current situation of  the villagers in Buon Choah, a rapid rural appraisal 

(RRA) was used. A RRA includes a range of  tools and guidelines, which helps villagers 

and researchers work together in a structured but flexible way in rural communities. The 

tools support efficient communication and interaction with these communities. 

Researchers can use these tools to collect data and obtain clears answers to their research 

questions. The participatory techniques of  RRA help researchers collect information and 

data from many different stakeholders and local people. The tools that will be used in 

this research are: resource mapping, feminist theory of  change, power mapping, 

storytelling, problem trees, seasonal calendars, focus group discussions (FDGs), semi-

structured interviews, observations and ranking. 

The sustainable livelihoods approach (SLA) was used to evaluate the 

livelihoods, risks, vulnerabilities and strategies of  affected people within a context 

of  an increasing drought conditions (Ellis, 2004). 

Feminist participatory action research (FPAR) creates a new form of  

collaborative relationship essential to empower women and to amplify their 

voices and foster agency (Gatenby and Humphries, 2000).FPAR tools, such as 

power mapping and critical pathways were used with women to ground 

discussions in their experience and draw out and identify who and which 

organizations affected the women, support women to improve their power, help 

women overcome the impacts caused by the drought, and identify pathways with 

which to do so. Based on this data, the women in this study developed an action 

plan to improve their capacity as well as a strategy to adapt to drought conditions 

with the support from other stakeholders. 
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Data collection 

Primary data was gathered from key informant interviews from 10 people as 

representatives of  the following groups: Buon Choah Commune People’s 

Committee, Buon Choah Women’s Union, Department of  Agriculture and Rural 

Development (DoARD), Department of  Natural Resources and Environment 

(DoNRE), Women’s Union of  Krong No district, and Tay Nguyen University. 

Checklists were designed and interviews conducted with the key informants to 

collect specific information about the drought at commune and district levels in 

Krong No district. 

Household surveys were also conducted with sixty households including forty-

five minority ethnic females and fifteen minority ethnic males who were selected 

at random. For each group, a different questionnaire was designed, and then 

surveys were conducted of  the three groups. The main content of  questionnaires 

focused on drought occurrence, the impacts of  drought on income and daily 

activities, changing livelihood activities, changing natural resource accessibility, 

innovations to adapt to drought that had been applied, and the interviewee needs 

or recommendations in coping with drought in the future.  

Focus group discussions with one minority ethnic women’s group and one 

minority ethnic men’s group and one Kinh group were also conducted using a 

checklist to guide the group discussion. For the group of  minority ethnic women 

group of  fifteen participants, discussion focused on the difficulties they faced 

and strategies they are applying to respond to drought conditions related to their 

livelihoods and daily activities. The group was asked to list these responses and 

compare them, identifying priorities to each of  the difficulties as well as the 

strategies applied to resolving problems. For the group of  ten minority men, 

discussion focused on the difficulties that all people in the commune are facing in 

regards to the drought, the roles of  women and men in drought period, and how 

they provide support to women in the commune during the drought period. For 

the Kinh group of  fifteen participants, (both men and women), discussion 

focused on drawing drought timeline over the past five recent years to examine 

the changing level, frequency and period of  drought in the commune 
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All representatives of  above three groups were asked to conduct drought 

mapping of  the commune over the past five years, discussing the main livelihood 

models that have been applied in the commune including: their features and 

characteristics, efficiency, adaptive capacity in response to the drought and the 

extension of  these models. 

Stakeholder meetings were held with the participation of  the key informants 

previously identified. During these meetings, discussion focused on the main 

causes and main impacts of  drought on livelihoods of  local people and women, 

adaptive solutions and interventions that each stakeholder is able to support and 

apply to reduce the negative impacts of  the drought in Buon Choah commune, 

particularly related to women. Secondary data was collected from commune 

district and provincial office reports. Papers, reports and documents related to 

research topic and study site to be also used to obtain secondary data and 

statistics. 

Data analysis 

Weight Average Index (WAI) 

A WAI was used to convert the ordinal data into scale data to analyse the level of  

perception of  local people about drought effect to their livelihood. It was 

calculated by the equation as follows: 

WAI = ∑ Si Fi / N (1) 

 
Where, WAI = Weighted Average Index (0 ≤WAI ≤1), Si = Scale value assigned 

at its priority, Fi = Frequency of  household’s respondents, and N = Total 

number of  observation”. Some indices were then designed based on a social 

scale. The value of  each index was maintained between 0 to 1. Each index type is 

presented as follows. 
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Perception index 

This index is used to evaluate the level of  local people’s perception about 

drought effects in study areas. It includes of  5 levels: very strong, strong, 

medium, weak and very weak. 

Categories Very 
strong 

Strong Medium Weak Very 
weak 

Scale 1 0.75 0.5 0.25 0 

 

0.01– 0.2: very weak (VW); 0.21 – 0.4: weak (W); 0.41 - 0.6: Medium (M); 0.61 - 0.8: 
strong (S); 0.81 - 1: very strong (VS) 

 
 

Satisfaction index 

The formula for calculating satisfaction index is as follows:  

WAI = (1.00*f1 + 0.75*f2 + 0.5*f3 + 0.25*f4 + 0*f5)/N (2) 

 

Where, WAI = Weight Average Index (0 ≤ WAI ≤ 1) f1: Frequency of first scale 

choice, f2: Frequency of second scale choice f3: Frequency of third scale choice 

f4: Frequency of fourth scale choice f5: Frequency of  fifth scale choice. 

 

Results 

Geographic Location 

Buon Choah is a poor commune, located in the northeast of  Krong No district, 

Dak Nong province. It is 128 km from the center of  the province. Buon Choah 

is one of  12 communes of  Krong No district. The commune has a total natural 

area of  5303 ha. Agricultural land accounts for 95.05% of  the total land area. 

The topography of  Buon Choah is of  two main types (1) Low-lying terrain 
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occupies one-fifth of  the natural area, located mainly in central communes 

bordering Krong Ana river and Krong No River. This is a relatively flat terrain, 

which is suitable for the development of  short- term crops such as rice and corn. 

(2) High terrain occupies four-fifths of  the natural area and is distributed of  the 

northwest, west and southwest of  the commune. This topography is mostly 

rocky. 

Climate and weather 

Annual reports of  Buon Choah People Committee’s from 2010 to 2015 shows 

that this commune has tropical monsoon climate divided into two seasons: (1) 

The rainy season is from April to October. The annual average rainfall is 1,938 

mm and this mainly occurs in August, September and October.  Normally, the 

flood season is from June to October and heavy floods appear in September and 

October. (2) The dry season is from November to March. The average humidity 

is 83% and the average air temperature is 22.6 oC. The highest temperature is 

36.6 oC and lowest temperature is 16.5 oC. The driest months are April and May.  

Agricultural land occupies the largest area (55.6%) (Table 3.1). Majority of  people 

in this commune are involved in agriculture.  

Map 1.1 Map of Vietnam and research site 
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The structure of agricultural production 

As most people in Buon Choah practice agriculture for their livelihood, the 

economy is highly dependent on agriculture. The living conditions of local 

people are poor, and the annual income is about 10 million VND per person 

per year (or around $480 USD). 

Table 3.1 Area and yield of crops in Buon Choah. 

(Source: Socio-economic report of Buon Choah Commune People's Committee 

in 2015) 

 

Rice is the main crop in the region and occupies the greatest amount of land 

(Table 3.1). The second is corn, because it is easy to grow for most land 

conditions. Most of the crops in this commune are low yield, due to harsh 

climatic conditions, nutrient-poor soils and low investment (Buon Choah, 2014 

and Buon Choah, 2015). Aside from these crops, people also engaged in animal 

husbandry. 

 

 

 

       Crops Acreage (ha) Productivity 

(ton/ha) 

Quantity (ton) 

1. Winter-Spring crop 

Paddy 540 7.2 3,888 

Corn 310 8.1 2,511 

Sweet potato 35 10 350 

Vegetable 5 - - 

Beans 1 - - 

2.Summer – Autumn crop 

Paddy 660 5.5 3,630 

Corn 1450 8 11,600 

Vegetable 5 - - 

Beans 1 - - 

Red pumpkin 4 - - 
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Population 

Buon Choah commune is made up of six administrative hamlets. It has 579 

households with 2,375 people, including several ethnic groups (Table 3.2). 

Table 3.2. The distribution of ethnic minority in Buôn Choah commune 

No People Number (household) Percentage (%) 

1 Ê đê 49 8.5 

2 Dao 22 3.8 

3 Sán chỉ 31 5.4 

4 Kinh 202 34.9 

5 Nùng 160 27.6 

6 Tày 85 14.7 

7 Others 30 5 

 Total 579 100 

(Source: Report on socio-economic of Buon Choah commune in 2015) 

 

Characteristics of interviewed households. 

This study interviewed 60 households, including 15 males and 45 females. The women 

identifying as ethnic minorities in Buon Choah came from 6 different ethnic minority 

groups. Table 3.4 summarizes the characteristics of interviewed households. 

Households in this region, are mostly made up of 4-6 people (51.6%), 36.7% of 

households contain 1-3 people, and only 7 households interviewed had 7-9 people 

(11.7%). 
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Table 3.3. Characteristic of interviewed households 

Target Classify Number 

(Household) 

Percentage 

(%) 

 

1.   Sex 

Male 15 25 

Female 45 75 

 

 

 

 

 

 

2. People 

Group 

Ê đê 22 36.7 

Nùng 10 16.6 

Tày 9 15 

Mường 6 10 

Xê đăng 5 8.3 

Gia rai 4 6.7 

Thái 4 6.7 

 

 

3. Number of 

people 

1 – 3 22 36.7 

4 – 6 31 51.6 

7 – 9 7 11.7 

 

 

 

4.Level of 

Education 

Primary school 30 50 

Secondary school 23 38.3 

High school 7 11.7 

Precollege 0 0 

(Source: Household survey, 2015) 

 

In terms of educational level, 50% of those surveyed had graduated from primary 

school.   Women are becoming the major actor in village work roles (Table 3.4). 

Thus, damage due to drought may have a greater impact on women and increase 

their responsibilities in ensuring food security for their families. 
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Table 3.4. The division of labor by gender of the households. 

 

Activity 

Executive 

Man Woman 

I.  Agricultural Production   

1. Paddy   

- Tillage X X 

- Breeding  X 

- Sowing plated  X 

- Spraying X X 

- Fertilizing  X 

- Caring  X 

- Irrigation  X 

- Harvest  X 

- Exposure X X 

- Transport X  

- Packing X X 

- Preservation X X 

1. Vegetables   

-  Planting X X 

- Caring  X 

- Harvest X X 

2.Corn   

- Tillage X X 

- Breeding  X 

- Sowing seeds  X 

- Caring  X 

- Harvesting X X 

- Transport X  

- Packing X X 

- Preservation X X 

(Source: cited from Tran, 2016 and household survey in 2015-2016) 
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According to the surveys, women worked outside the house during the day and did 

chores when they returned. Working women usually work about 12 hours per day, 

whereas men work only 7 hours. Longer working times mean that women have 

much less time to access warning information about natural disasters or to rest and 

take proper care of themselves. This increases their vulnerability when drought takes 

place. 

 

 

 

 

 

1.    Pig raising 

- Buying pigs 

- Food 

- Cooking 

- Cleaning pigsty 

- Feeding 

- Grazing 

- Selling 

 

 

X 

 

 

X X X 

 

X X X 

X X X 

X 

II. Housework   

Cooking Washing clothes 

Taking care of children Taking 

firewood, and water 

 

X 

X X X 

X 

III.  Community work   

Joining village meeting village 

Joining in cleaning and collecting 

rubbish in the roads 

Participating in the cultural festival of 

the village 

X 

 

 

 

X 

X X 

 

X 
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Drought situation 

Temperature movements in the study since 1978- 2015 

 

Chart 3.1 shows the average yearly temperature trends and their changes during 

the last 37 years at Buon Choah commune. 

 

Chart 3.1. The trend of change of average temperature throughout the year 

from 1978- 2015 

(Source: Cu Jut Centre for Hydrometeorological in Dak Nong, 2016) 

 

The observation data of Cu Jut meteorological station analyses the relationship 

between the temperature and the time of the year. The temperature is usually 

higher from March to June and peaks in April at around 26.20C. The lowest 

average temperature is in January around 21.20C. From July onwards, the 

temperature decreases. Clearly, in the year 2015, the average temperature was 

higher than the annual average temperature. It was higher than normal and this 

was not only focused on a short period of the dry season but throughout the 

whole year.  Thereby, it led to significant drought in the dry season of the year 

2015. 
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Distribution of Rainfall in the study area from 1978- 2015 

Chart 3.2 shows the trends for rainfall variation throughout the year during last 

37 years at Buon Choah commune. Usually most of the rainfall events occur in 

August and September, with the highest level of 264 mm occurring in 

September. From March to April, high temperatures are common, causing 

evaporation, which then leads to droughts. 

 

Chart 3.2. The trend of change of the average rainfall throughout months  

from 1978- 2015  

(Source: Cu Jut Centre for Hydrometeorological in Dak Nong, 2016) 

 

'Unprecedented drought in Dak Nong 

There was no rain from November 2011 to March 2016 according to data from 

the Cu Jut station. The rainy season from 2014 to 2015 ended prematurely and as 

a result water levels of rivers fell sharply and streams dried up. During this 

drought period in the commune, the number of households lacking in fresh 

drinking water had increased to about 80% of households (Buon Choah, 2015). 
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Pic 3.1 Drought in study site 

 

 

 

 

 

 

 

 

 

 

Manifestations of the drought in the study 

Chart 3.3 reflects the awareness of the local people about the manifestation of 

the drought at the study site. Results of focus group discussions and interviews 

showed that the majority of respondents (60%) lacked drinking water and 

irrigation in the dry season. Some viewed the prolonged heat as a sign of drought. 

 

Chart 3.3 Manifestations of drought in the study area 

Box 1. “At the moment, three quarters of households in Buon Choah 
commune are lacking of water, concentrated mainly in rural residential areas 
and the households of Buon Choah who use wells and small streams. Some 
wells piped to houses have also been depleted of water by lack of 
replenishment of underground water”. Deputy Chairman of the Buon Choah 
commune, said. 

"During last 5 years, the Buon Choah commune has suffered many types of natural 
disasters, but the damage caused by drought has accounted for 80% of all damage. 
Just in 2015, the drought has damaged both agricultural production and the well-
being of people, it has cost billions VND "Mr. Thinh also stated. 

 

13
% 

7

% 

60

% 

16
% 

Lack of Agricultural 
water Lack of water 
in lakes, springs 
Long time of hot 
weather 
Less productivity of crop 
and livestock Lack of fresh 
water 

4
% 



 

 

 

 

 
International Conference on the Mekong, Salween and Red Rivers: Sharing Knowledge and 

Perspectives Across Borders | Faculty of  Political Science, Chulalongkorn University | 12th November 2016 

 

686 

 

(Source: Group discussions and household interviews in 2015) 

 

Droughts in recent years have been harder to predict (Cu Jut, 2016).The low 

rainfall in 2015 made the dry seasonal drought more severe than usual. Less 

rainfall during the summer months, especially between April to June, has led to 

the drought occurring with unpredictable intensity and extent. 

 

The causes of drought 

Most interviewees (96%) answered that the causes of droughts are due to 

reduced rainfall and temperature increases (93%). In addition, nearly 50% of 

respondents interviewed said that the low level of underground water was the 

cause. According to the Head of Agriculture and Rural Development department 

in Krong No district, drought is caused from deforestation. This has resulted in a 

loss of groundwater resources and a depletion of water resources overall. 

Currently, in the whole commune, there are no natural forests remaining. 

Planting trees that consume a large amount of water was another cause. 

 

 

 

 

 

Figure 3.1.  Evaluation of subjective causes of drought. 
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(Source: Group discussion and household survey in 2015) 

 

According to households surveyed, 91% of the interviewees blamed deforestation as 

the cause for drought. Besides deforestation, unsuitable irrigation systems and 

hydroelectric dams were considered to be factors. 

 

The impacts of drought 

Impact of drought on local livelihoods 

Survey results found that women are the most vulnerable group to drought. 

Interview results also show that women had been working in jobs traditionally 

belonging to men, such as spraying pesticides and tillage. Table 3.1 summarizes 

the assessment of  the people interviewed about the impact of  drought on 

agricultural production activities. The main livelihood activities selected. 

 

 

 

 

Table 3.1 Impact of drought to local livelihood 
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Level of 

perception 

Crop Livestock 

Paddy Corn Buf faloes, 

cows 

Pigs Chicke

ns, 

ducks N=60 % N=6

0 

% N=

60 

% N=60 % N=60 % 

Very 

strong 

23 38.4 17 28.3 37 61.7 18 30.0 10 1

6

.

7 

Strong 32 53.3 36 60.0 19 31.7 38 63.3 19 3

1

.

7 

Medium 2 3.3 4 6.7 3 5.0 4 6.7 18 3

0

.

0 

Weak 1 1.7 1 1.7 1 1.7 0 0.0 9 1

5

.

0 

Very weak 2 3.3 2 3.3 0 0.0 0 0.0 4 6

.

7 

WAI 0.80 0.77 0.88 0.81 0.59 

OA S S VS VS M 

(Source:   Household survey, 2015) 

 

Note:  0.01– 0.2: very weak (VW); 0.21 – 0.4: weak (W); 0.41 - 0.6: Medium (M);   0.61 - 

0.8: strong (S); 0.81 - 1: verystrong (VS) OA: Overallassessment 

 

Impact on farming activities 

The majority of  respondents said that the impact of  drought on rice farming 

activity is very strong. Rice is a water-intensive crop and so in drought situations, 

water resources are not sufficient for production. Consequently, paddies dry up, 

output is low, and income becomes unstable. Corn production is also strongly 

affected by the drought. Interviewees reported losing a lot of  land for grow corn 

during the drought. Many respondents (60%) said that drought reduced 

household income. 

Impact on livestock activities 

Many respondents said that the drought affected livestock production, especially cattle 

and pig breeding. Many buffaloes and cows had died due to lack of drinking 

water and feed. For poultry breeding the impact of drought was less severe due to the 

fact that locals raised chickens and ducks on a small scale. These poultry were mainly 

used for family consumption, and as part of village ceremonies. 

Impact of drought on women 
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Impact on the health of women 

The health of women was severely affected by drought (Figure 3.2). 

Figure 3.2. The impact of drought on the health of women. 

 

 

(Source: Household survey, 2016) 

 

Mostfemalerespondentsansweredthatthedroughtresultedintheshortagesofsanitary

water and there was not enough clean water for daily activities. Most survey 

respondents (87%) suggested that drought caused ear, nose, and throat diseases. 

The depletion of  water resources, pollution and water contaminated with alum 

led to serious diseases because local people often bathed and washed clothes in 

the river. The effect of  environmental pollution was another concern, as women 

were now working longer hours and with more chemicals. 

Over half  respondents (67%) admitted that stress and psychological pressure 

increased during drought. The effects on health and psychology are not always 

apparent, but they have long-term impacts. 

A few women (11%) mentioned that drought caused violence in the household. 

Reasons for this included the different work load and amount of  work time 

between men and women in the family. At the same time, disturbances of  sleep, 

the loss of  water from the body and powerlessness to regulate weather 

conditions such as no fan or air conditioner in hot weather, combined, led to bad 

moods and violent behavior.  
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Impact of the drought on the roles of women 

Women have an important role in society in Buon Choah. They play a significant 

role in food production, domestic work, caring and nurturing. Further, they also 

participate in community work.  Ethnic minority women in Buon Choah 

commune participate in local organizations, but they participate generally in 

secondary or less important roles. There are many factors that affect the nature 

female roles in joining community activities, particularly women of  ethnic 

minorities such as gender stereotypes, limited access to information, limited 

support from their husbands, low levels of  education, and their own 

consciousness about their role in society. Women’s participation in community 

activities and meetings are reduced during drought due to increase work 

commitments.  Limited access to resources and lower income may mean women 

have no voice in terms of  making important decisions in their family and local 

community. Their participation in the work and activities is to carry out the plans 

of  others. 

Solutions to cope with drought  

Under the strong impacts of  drought, some strategies that local people had 

adopted were found. These were classified onto four main approaches: the corn 

crop extension model; setting up the water resource management groups; 

women’s climate change adaptation groups; and changing livelihood activities. 

 

Extension corn crop model 

In recent years, hybrid, genetically modified maize varieties have become more 

economically efficient than native cassava and maize varieties. The main 

technique of  planting corn on Rocky Mountains is the selection and arrangement 

of  rocks into small pits, which takes a lot of  time and effort. People then bring 

soil from other areas and drop it into these pits before planting corn seeds in 

them. This job is mostly done by women. This growing method does not need 

much water because the corn is very well adapted to droughts. According to 

Buon Choah Commune People’s Committee, the annual, hybrid, genetically 
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modified maize variety planted in these rocky areas adapts very well to the 

conditions of  the local drought. This breed has brought farmers an average 

income of  5 to 10 million VND per crop. In the past years, local governments 

had actively collaborated with agricultural businesses, companies, agricultural 

scientists and Krong No’s extension station to expand the use of  this effective 

variety.  

Diagram 3.1 Local solutions adapting to drought 

 

 

    

(Source: Stakeholder meeting, 2016) 

 

In addition, traders come to buy corn from farmers right at the fields. This is 

very convenient for farmers because they do not have to haul it to markets. Due 

to the above advantages, this hybrid variety has been increasingly popular in 

Buon Choah Commune. In addition, the ethnic groups living in the mountainous 

areas in the north have more experience cultivating in high mountains. Once they 

moved here, they took their cultivation techniques to Buon Choah and have 

applied them in agricultural activities. In recent years, due to the drought, some 

traditional crops have produced unpredictable and low-quality yields. The 

application of  traditional techniques together with the farming model for 

Drought situation 
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genetically modified maize varieties has helped farmers to cultivate effectively on 

Rocky Mountains. 

In order to extend the model, Buon Choah Commune People’s Committee 

conducted land use planning and identified locations for each crop 

(Map3.1).After planning, the extension workers provided training about corn 

planting techniques on Rocky Mountains to all local people. All interviewees said 

that this model had become the main income source of their household in recent 

years and was valued at more than 50% of their total income. 

 

Map 3.1 Crops location 

(Source: Women group discussion, 2016) 

 

Setting up the water resource management group 

There are two irrigation stations with 3km of irrigation canals that are located 

near the river. There are only two people managing and controlling this system, 

therefore, during dry season, the irrigation system usually does not work 

efficiently. For domestic water, local people use water sources from wells and 

gravity fed water-supply systems. In the dry season, most wells have no water and 

local people have to depend totally on the gravity fed water-supply systems. 

However, this system cannot supply all the water demands of local people, 
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because the management, operation and maintenance of  the system is still 

limited. 

During the group discussions and key informant interviews, it was found that the 

water resource management groups were formed by local people in order to 

solve water shortages in dry season in 2014. Most interviewees (80%) answered 

that this group is helpful for their life and cultivation practices, especially during 

the dry season. The Commune People’s Committee discussed water management 

issues with local people and selected members, before all members underwent 

training in order to improve their capacity.  Members of  the group include both 

men and women, who participate as volunteers and have responsibilities that 

include maintaining, managing and operating the irrigation system and gravity fed 

water-supply system.  The group was divided into four small groups: two groups 

manage the irrigation system in the field, and two others manage the gravity fed 

water-supply system to supply water for daily activities. 

For the groups that manage and operate the irrigation system in the field, sixteen 

members work four days per month. They visited and checked the irrigation 

system, and if  obstacles were encountered such as agricultural waste or sludge, 

they remove it to ensure running water is available. They also observe the water 

level in the field to run water-pumping stations including pumping water into and 

out of  the field. By this method, the water supply for the fields is better and 

more efficient. The two groups that manage and operate the gravity fed water-

supply system only work in the dry season because local people use water from 

their wells during the raining season. Members used indigenous knowledge to 

find clean water gaps in the mountain, then build gravity fed water-supply 

systems to provide irrigation water from the mountains to household tanks. They 

visit and checked water pipes weekly, and repair them in the event of  a 

breakdown to ensure water is always available. 

The irrigation system and gravity water-supply system were also improved in 

order to irrigate and maintain water. The irrigation system was repaired and 

expanded from 3 km to 6 km. For the gravity fed water-supply system, local 

people repaired the feed-water pipes and built new water ponds at each village. 
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One water pond can supply water for three to five households. Funding to repair 

and build the new system was accessed from new rural development funds and 

the contributions of  local people. 

Women group with climate change 

A women’s group was formed in 2015 under the Buon Choah Women’s Union. 

This group welcomed all women who wanted to join in as volunteers. All 

members were trained about climate change and communication skills. These 

training courses were funded by the provincial women’s union. This group 

identified all the indigenous knowledge and methods that local people had 

applied to predict and adapt to climate change. They wrote, classified and 

documented each method in a handbook. The books were distributed to local 

people for reading. The group also organized annual communication 

performances, including singing, telling stories and dramas on the themes of  

climate change and the way to overcome obstacles when drought and natural 

disasters occur. Through these activities, knowledge of  climate change including 

indigenous knowledge and news was updated and people better understood and 

remembered them. All women who were interviewed said that they felt happy 

and are more confident when they participated in this club. Moreover, in group 

discussions with men it was also found that this group is useful for all local 

people in terms of  knowledge generation and social connections. 
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Changing livelihood activities 

Men often need migrate to cities or big farms in search for jobs, and come back home 

three to four times per year. The money earned through this strategy is usually spent on 

necessities such as home building, education fees for children, motorbikes, and savings 

for the future. Women tended to stay in the commune, taking care of the children and 

gardening to supply food for their family. During group discussions, women said that the 

long drought upset their working and daily life activities. They had to stay on their fields 

all day trying to irrigate them but could only irrigate about one quarter of their plots. 

With the lack of water, productivity dropped dramatically, and the amount of 

uncultivated land increased. As a result, many women had to find other sources of 

income and found laboring work on coffee plantations outside the commune. This job 

required women to leave their homes early in the morning and come back late in the 

afternoon. They could not stay at home to do housework nor take care of their young 

children. Some women needed to bring their children with them to the plantations. Also, 

some older children needed to quit school to help their family earn income. 

 

 

Discussion  

In Buon Choah, drought is increasing in both frequency and intensity. This has 

resulted in a huge disruption in agricultural production as well as the daily life of 

the people there. By the end of March 2016 the drought situation in Buon Choah 

was quite widespread and severe. In the commune, the cropping area was 

decreasing, which affected rice and corn production. In the context of drought, 

the number of households lacking drinking water had increased to about 80% of 

Box 2: Mrs. Vi Xiu, a woman in Buon Choah Commune, said,  

“We feel so tired during the drought period, we have to work hard all day, yet at night 

we still have to do household chores, prepare food for the next working day and often 

go to bed at midnight. During the drought, we have to spend one hour per day to get 

water for use at home. We have no time to take care of our heath and our children. 

During the drought, most women lose weight and become stressed, but we have no 

choice; we have to earn money to buy food for our family” 
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households. Drought seriously affected daily living and local livelihoods. Women 

have an important role in local society and they play a significant role in 

agricultural production, domestic work, caring, and nurturing. They are also the 

most vulnerable group to the effects of drought. The effects on women’s health 

and psychology are not always apparent, but they have the long-term impacts. 

Therefore, the Women’s Union needs to connect with other stakeholders to 

bring training courses and programs related to enhancing the capacity of women. 

Furthermore, ethnic minority women in Buon Choah commune have 

participated in local organizations but they just usually stand in secondary or less 

important roles. There are many factors that affect the nature of female roles in 

community activities, particularly women of ethnic minorities, such as gender 

stereotypes, limited access to information, the limited support from husbands, 

low level of education and their own consciousness about the role of themselves 

in the society. In order to change this situation, institutional culture and rules of 

commune need to be improved to recognize women’s voices and promote 

gender equality to encourage participation of women. 

Local people have adopted adaptive strategies to reduce the impacts of drought. 

The corn extension model is considered a sustainable solution because it not only 

brings economic benefits but also uses indigenous knowledge. This strategy can 

also be applied to other locations facing similar issues. 

Setting up natural resource management groups and women’s climate change 

adaptation groups brought positive impacts on cultivation practices and daily 

activities. These strategies mitigate the negative impacts of drought and 

encourage social connections among local people (Mackay, 2004).Through 

collective action, people interacted more and hence the solidarity of the 

commune also increased. Women who participated in the women’s group gained 

self-confidence and felt happy. Local authorities should encourage and support 

these groups with their activities. On the macro scale, the government should 

create policies to manage and run community-based organizations like these 

groups. 
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Changing livelihood activities from farm based to non-farm based incomes is 

another strategy that local people, especially women, have adopted in order to 

maintain their livelihoods. This strategy has reduced the dependence on natural 

resources and climatic conditions (Riane van Duinen, 2011). However, for non-

farm based activities to be sustainable and efficient, local authorities need to 

discuss with women about suitable roles that complement their existing 

responsibilities, then encourage them participate in training courses in order to 

improve their skills base. By this method, women will be able to successfully 

adapt their livelihood activities, earn more money and ensure their family life has 

less impact from drought conditions. 

To improve women’s ability to adapt to drought, the local government needs to 

implement several interventions including:(1) Provide drought information to 

women in the village; (2) Support training courses for women to help them 

understand more about drought so as to improve their awareness; (3) Provide 

seeds and livestock, including sharing new production techniques, to help 

improve the production of plants and livestock; And, (4) build more efficient 

irrigation systems and enact effective water management policies. 

 

Conclusion 

Compared with the past, Buon Choah is currently facing periods of more intense 

and longer periods of drought .Due to the extreme drought, water is not 

sufficient for domestic use, and agricultural production. The clear manifestations 

of the drought situation in Buon Choah includes an increasing of number of dry 

months that are harder to predict. The causes of this situation are due to: (1) 

reducing of rainfall and increasing of temperatures; and (2) deforestation. 

Drought has several impacts to the agricultural production activities and daily life 

of local people, especially ethnic minority women who tend to be the main 

source of income in their families. Thus, women are especially vulnerable during 

drought. There are several adaptation measures for agricultural activities that 

have been adopted by women. 
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Abstract  

Mangrove systems around the world’s coastlines are providing numerous 

ecological services and economic benefits, yet are increasingly under threat. In 

Myanmar, mangrove forests significantly disappeared by the indiscriminate felling 

for firewood and by conversion of land for agriculture and aquaculture expansion 

due to population growth and economic development. Deforestation of 

mangrove forest beef up the degradation of coastal watersheds and have 

increased upstream erosion, undermined the long-term multiple resource uses 

and potential of the natural ecosystem goods and services bases. Proper inclusive 

management plans based on ecological data and natural value could contribute to 

long-term multiple uses of mangrove which are environmentally sound, socially 

acceptable and sustainably development. These plans could be part of a broader 

strategy of Integrated Coastal Zone Management (ICZM) for the country. The 

aim of this research is to – by looking at a case study of mangrove services values 

in the Ayeyarwady delta – identify entry points for involving local communities in 

the creation of ICZM plans. It does so by using an integrated research approach 

covering fishery, forestry and community perspectives and linking it to the 

current institutional framework on coastal zone management. The key questions 

asked in the study are: 1) What are the services provided by the mangrove system 

in the case study according to the communities and how have they changed in 
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the past decennia? 2) What are strategies of government and communities to deal 

with degrading services and 3) What are potential incentives for mangrove 

conservation and/or restoration as part of an Integrated Coastal Zone 

Management strategy? 

 

Introduction  

Myanmar has a long, elongated coastline extending almost 3000 km from the 

west to the south-east of the country. Large portions of the coast are covered 

with mangrove forests. These are typical salt-tolerant forest ecosystems which are 

formed when the marine water reaches the coastal area. The term “mangrove” is 

used to define both the plants that occur in the tropical tidal wetland forests and 

to describe the community itself.  

Mangrove forests are a key marine biome supplying valuable ecosystem goods 

and services. The surrounding vicinity of mangrove area are rich in fishery 

resources and act as nurseries and spawning grounds for a large number of 

species of fish, molluscs and crustaceans. They are major sources of employment 

and income generation for local livelihoods, and many coastal communities are 

largely dependent on mangrove which provides many economic benefits such as 

firewood, charcoal, logs and other minor forest products to the dwellers. In 

addition, mangroves cover a wide range of functions such as flood control, 

coastal stabilization, prevention of erosion, habitats for wildlife and endangered 

species and are more recently increasingly serving recreation/ ecotourism 

purposes. 

The multiple functions and socio-economic benefits from mangroves are under 

threat: over-exploitation for fuel wood and timber production has degraded 

about 26% of mangrove forests around the world (Valiela et al., 2001) and similar 

figures are likely to apply with mangrove loss in Myanmar. Shrimp aquaculture 

has contributed to about 38% of global mangrove loss and other types of 

aquaculture account for approximately another 14% (Ellison, 2008).While direct 

anthropogenic impacts are the biggest threat to mangrove ecosystems, climate 

change will probably pose even greater risks in the future (Gilman et al., 2008). 
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In Myanmar, mangrove forests significantly disappeared by the indiscriminate 

felling for firewood and by conversion of land for agriculture and aquaculture 

expansion due to population growth and economic development. Deforestation 

of mangrove forest beef up the degradation of coastal watersheds and have 

increased upstream erosion, undermined the long-term multiple resource uses 

and potential of the natural ecosystem goods and services bases. Proper inclusive 

management plans based on ecological data and natural value could contribute to 

long-term multiple uses of mangrove which are environmentally sound, socially 

acceptable and sustainably development. These plans could be part of a broader 

strategy of Integrated Coastal Zone Management (ICZM) for the country.  

 

The aim of this research is to – by looking at a case study of mangrove services 

values in the Ayeyarwady delta – identify entry points for involving local 

communities in the creation of ICZM plans. It does so by using an integrated 

research approach covering fishery, forestry and community perspectives and 

linking it to the current institutional framework on coastal zone management. 

The key questions asked in the study are: 1) What are the services provided by 

the mangrove system in the case study according to the communities and how 

have they changed in the past decennia? 2) What are strategies of government 

and communities to deal with degrading services and 3) What are potential 

incentives for mangrove conservation and/or restoration as part of an Integrated 

Coastal Zone Management strategy? 

 

 

Study Site 

The study area, around Meinmahla Island, is located in the Ayeyarwady delta in 

Myanmar. The island is composed of mudflats at about 1 meter above sea level 

and is almost entirely covered by mangrove forests. The island itself is scarcely 

inhabited and surrounded by small size villages with a total population of 9681 

inhabitants. In 2008 this area was heavily hit by cyclone Nargis and since then has 

been the center of several mangrove restoration efforts.  The livelihoods in the 
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area are mainly linked to fisheries that depend strongly on the health of the 

mangrove systems. 

Figure 1. Study area of  communities around Meinmahla island located in the 
Bogale district in Ayeyarwady delta, Myanmar 

 

 

 

 

Methods  

In order to connect drivers of mangrove degradation or incentives for their 

conservation with the value (or absence thereof) attributed to ecosystem services 

provided by mangroves, this study uses a combination of land use change 

analysis, institutional analysis and analysis local communities’ perception on 

values of ecosystem services. The institutional analysis links to the identification 

of policies and (non-) governmental programs in place to conservator the 

mangroves and aims at identifying avenues for integrated coastal zone 

management. Land use changes are analyzed based on a combination of satellite 

data (NASA Myanmar Ecological Forecasting, 2014) and reports provided by the 

Forestry Department at the Ministry of Natural Resources and Environmental 

Conservation (MONREC). The perceptions on values of ecosystem services are 

collected through a field survey with semi-structured interviews in different 

communities around the Meinmahla Island. 

The semi-structured interviews were held in 5 selected villages around Meinmahla 

Island and included questions on household composition, sources of livelihood 

and income and a number of questions linking to the services provided by 
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mangrove systems and how they are perceived by the local communities, 

including different gender perspecives. These five villages are Nga Poke Tin Tan, 

Asi Lay, AsiGyi, DaminNaung and HtawPaing which are located in the Bogalay 

Township. Group Interviews with local fishermen, gardeners and other local 

stakeholders were conducted. At least 5 household representatives were 

interviewed in each village, balancing male and female respondents. Furthermore 

key informants at Fisheries Department and Forestry Department in Bogalay 

Township were interviewed. 

Figure 2: a) Households and demographics in the villages interviewed during field 

survey and b) semi-structured interviews at the village level 

 

 

 

 

 

 

 

 

 

  

For the analysis of  land use changes, NASA Myanmar Ecological Forecasting 

(2014) was used to identify the main areas of  mangrove cover and its evolution in 

the period from 2000 to 2013. 

 

 

 Nga 

Poke 

Tin Tan 

Asi 

lay 

AsiGyi DaminNaung HtawPaing 

#households 92 95 201 256 269 

#survey 

interviews 

5 6 7 7 6 

Female 3 3 5 4 3 

Male 2 3 2 3 3 
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Result and discussion 

The results are presented in 3 parts: (1) evaluation of land use changes, (2) 

livelihoods and (perceived) value of ecosystem services and (3) overview of 

policies and government initiatives for protection or conservation of mangrove 

systems.  

In their analysis of LANDSAT images (figure 3), Weber et al. (2014) report an 

overall decline in the Ayeyarwady delta mangrove cover over the period 2000-

2013 from 818km2 to 356km2. 

Figure 3: Total area of mangrove cover in 2000 and 2013 and change detection of 

deforested and afforested areas for that period 

 

 

Evolution of mangrove cover in green from 2000 (818km2) to 2013 (356km2) 
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Change detection of mangrove in period 2000-2013: red = deforestation, blue=afforestation 

(source: Weber et al., 2014) 

These data confirm earlier analysis by Forest Department (2009) on land use 

changes in Bogalay township, indicating a shift from forest land to agricultural 

land and shrimp farming in the areas surrounding Meinmahla island (figure 4) 

Figure 4: Land use in reserved forest areas in Bogalay Township 

 

(Source: Forest Department, 2009) 
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Zockler et al. (2013) point at aquaculture as one of the biggest threats to 

mangroves in the Ayeyarwady delta. Despite the restoration and plantation of 

mangrove in suitable areas, the appearance of shrimp ponds is said to remain a 

considerable threat.  

Analysis of livelihoods and income levels in the villages in the study area, show 

large differences in income across villages and over different years (Table 1)  

Table 1: Income distribution over villages in the Bogalay                                           

district and evolution over 2014-2015 

Village Population Income 2015 

(million MMK) 

Income 2014 

(million MMK) 

A Si Gyi 1102 71,52 3,74 

A Si Lay 417 17,42 6,92 

DhammaThuka 721 0,78 0,12 

HteikChaung 556 47,96 6,30 

Kant Malar Chaung 814 33,73 14,81 

Kone Tan Pauk 454 74,47 5,23 

Kun Thee Chaung 1355 13,58 2,90 

PyinBoeGyi 771 22,82 0,23 

PyinBoe Lay 197 2,09 0,53 

SeinYa Ti 502 18,28 1,14 

ThauKhaWadi Villages located 

outside of 

Meinmahla island, 

no exact 

population data 

available 

125,01 24,01 

KwinSakhan 15,52 4,27 

KyeeChaung 19,62 3,37 

ThaKanNgu 5,61 1,60 

TharPhyan 4,75 1,69 

YwarThir 10,77 4,93 

 

When asking villagers for the reasons behind the increase in income in 2015 in 

the majority of the villages, it was reported to be linked to the re-appearance of a 

before lost fish species of capture fish. Apart from direct economic benefits 
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provided by the mangrove supported catch fisheries, respondents mentioned 

following functions and its evolution.  

- Provisioning services: decline in catch 

- Supporting services: Loss of fish species, hibernation, flood protection, 

bank erosion 

- Regulatory services: Loss of windbreak 

With regard to the latter service provided by mangrove forests, several 

respondents mentioned that during the Nargis cyclone, “if one grabs a branch of 

tree during the storm-surge, his/her life was saved”.  The lessons learned from 

Nargis point at a high value perception of the mangrove forests, which according 

to the local inhabitants’ voice then also leads to full willingness in environmental 

restoration programs. 

Government strategies to maintain the mangrove cover have been in place since 

1980s with increasing efforts on mangrove plantations by the Forestry 

Department in the 1990s. In the period 1992 till 2010, an average of 800 acres of 

mangrove was planted each year in Bogale Township, Ayeyarwady Delta. The 

current District Forest Management Plan from Pyapone mentions an average of 

400 acres to be planted each year from 2017-2026.  

Apart from the Forestry Department and its mangrove plantation strategy, there are a 

myriad of legal frameworks and institutions sharing roles and responsibilities linked to 

ecosystem services provided by mangrove forests, as revealed in the institutional 

analysis. 
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Table 2: Institutions and legal frameworks for mangrove ecosystem services protection 

Forest Department Environmental 

Conservation 

Department (ECD) 

Fisheries Department 

Forest Law (1992) Environmental Law 

(2012) 

Marine Fisheries law 

(1990) 

Wildlife Law (1995) Environmental Rules and 

Regulations (2014) 

 

Community Forestry 

Instructions (2016) 

Environmental Impact 

Assessment Procedure 

(2015) 

 

National Biodiversity 

Strategy and Action Plan 

(2011-2030) 

  

 

Overall government initiatives to maintain and/or restore the services provided 

by mangrove systems can be summarized as: conservation policy and 

establishment of community forestry. However issues with landownership have 

made these policies limited successful in the Bogalay Township, where the 

community forestry (CF) area is limited to 250 acres only (contrasting with larger 

and more successful CF areas in neighboring township Pya-Pone). On the other 

hand the policy of establishing integrated fish farms, has proven to lead to land 

use conversion to create fish ponds and undermine the conservation policies of 

other departments. 

The way forward to increase success rate of government initiatives in protecting 

mangrove services and to capitalize on the value that is attributed to mangrove 

forests, is to provide true incentives for sustainable livelihoods that will counter 

the illegal felling and conversion of mangrove areas to agricultural land or fish 

ponds. Alternative jobs have to be created and this can partly be done by creating 

added value to the mangrove products locally through establishing local food 

processing factories. Furthermore extension and education is needed. 
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Furthermore coordination of different government initiatives is needed and 

Integrated Coastal Zone Management provides an opportunity to do that. Our 

study identified the following elements as building blocks for such an ICZM 

- Environmental Impact Assessment: enhances science-policy integration 

and can be useful to integrate knowledge across sectors (Environmental 

Law 2012, Environmental Rules and Regulation 2014, Environmental 

Procedure 2015) 

- Planning hierarchy: an effective mechanism to integrate policies across 

government levels, with the latter also promoting public-government 

integration  

- Marine spatial planning: is a multi-faceted mechanism with the potential 

to promote all types of integration (National Water Policy 2014, 

Environmental Law) 
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Conclusions 
 
 
The study illustrates, through a combination of land use analysis and field 

interviews, how mangrove ecosystem services are swaying between conservation 

by (non-)government initiatives and appreciation of values by local villagers on 

one hand and degradation through strong driving forces for illegal felling and 

land use conversion on the other hand. Limited success of previous (non-

)government initiatives to (re-) establish mangrove cover, can only be countered 

by a thorough understanding of incentives for mangrove protection. The study 

identifies three key focus areas to improve mangrove restoration and protection 

in the future: (1) need to elaborate legal framework to combine and streamline 

policies over different government departments, potentially through 

establishment of integrated coastal zone management and planning (2) identify 

real incentives for local communities to engage in sustainable livelihoods and (3) 

clarify land ownership relations, particularly important when looking at 

community forestry initiatives.  
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Abstract 

These assessments are to study the status offishery resources and socio-economic 

implications on the fishery communities at the Thanlwin River Estuary.The 

research had been carried out for a year in four respective villages such as 

KhayarVillage at Gyaing tributary, Kau-mu-pon Village at Mawlamyine tributary, 

Khin-tan Village at Dayelbauk tributary and KyoneSein Village at Attran tributary 

which are the tributaries of Thanlwin Estuary. The estuary is well known for its 

fresh, brackish and marine water fisheries as the area receives fresh water 

discharge from rivers and tributaries along with tidal intrusion from the sea. The 

quantitative and qualitative data were collected from four villages and 

surroundings areas. A total of 72 species of fishes including fresh, brackish and 

marine fishes were recorded from the estuary. Nowadays, the local fishermen are 

facing the problem of declining fish catches in the rivers and sea within last ten to 

15 years. According to local people, some of the fish species are totally extinct 

and some are almost extinct. It is observed that over fishing; illegal fishing using 

small-sized mesh, bottom trawls, and poison; and illegal catching of the spawning 

fishes at the inner creek are the major threats that contribute to the depletion of 

fishes in these areas. Since estuarine environment is experienced the dynamic 

hydro-sedimentation so that erosion and sedimentation are alternately changing 

in some banks of the tributaries. Along with becoming higher sedimentation and 

shallower the depth of the water at downstream with dynamic rhythm which is 

more intense nowadays are also important potential threats to loss the fishing 

                                                 
1Thanlwin is also known as Salween. 
2Ph D., Associate Professor, Department of Marine Science, Pathein University,    
Pathein, Ayeyarwady Region, Myanmar 

mailto:min.cherry@gmail.com
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grounds, habitats, disturb the migratory rhythm for some commercial fish 

species. Massive erosion, sand collecting, construction of large bridge across the 

river and changing the condition of flowing water may cause creation of high 

accumulation of sediments at downstream of the rivers. Accordingly, local people 

are trying to adapt the environmental and consequent changes of socio-economy 

and livelihoods. 

Keywords: Attran tributary, Dayelbauk tributary, Fisheries, Gyaing tributary, 

Mawlamyine tributary, Socio-economy, Thanlwin Estuary 

 

 

Introduction 

Thanlwin River is one of the Trans-boundary Rivers that originates from the 

Tibet, China and the only major river that still freely flows with no dam in 

Southeast Asia. The river is also the most important lifeblood river for the 

millions of people in Myanmar. The length of the River is about 2,815 km (1,749 

miles) long and the River Basin covers 324,000 km2. Thanlwin River, because of 

its rapid flow rate, is navigable for less than about 160 km (100 miles) from the 

sea. The estuarine region of the river experiences the daily fluctuations of ebb 

and flood tide of seawater. The flood tide can reach up to about 75 km from the 

sea to the up-stream. Thanlwin River deposits its glacially originated sediments as 

an extensive delta at the mouth. So, the alternate formation of erosion and 

sedimentation is experienced at the river mouth. This dynamic condition of 

estuarine environments provides the habitats for various estuarine lives and 

resources. Nowadays, not different from most rivers in the world; the Thanlwin 

River is also facing many threats from many natural and anthropogenic stresses. 

These could affect the ecosystems and livelihoods of thousands of ethnic peoples 

along the river. As the banks of the Thanlwin River tributaries are mostly at the 

mouth, it is experiencing the alternate formation of erosion and sedimentation 

processes.  

The local communities of the Thanlwin Estuary are nowadays facing the problem 

of decreasing fish population in the sea and the river since about last ten to 
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15years ago. The area has been well-known for the big economy related with 

fishery in the past. Many migrant people especially from the upper Myanmar used 

to come and invest in fishery. However, most of the fishery workers in the areas 

left their jobs and changed their economy in other ways. People believed that the 

depletion of fish catches is due to overexploitation of the fishery resources; high 

sedimentation by sand collecting, constructing and erosion; the fishery resources 

in rivers and sea. 

Realizing this, the concerned groups have been highlighting the need to seek for 

strategies to protect and improve sustainable development of the fishing villages 

in the coastal areas. Assistants of many collaborative research works among the 

community based civil societies and academic sectors, many researchers have 

been done on biodiversity, ecology, socio-economy and livelihoods of these 

fishing communities. The works on sustainable management on the fishery and 

natural mangrove forests and other activities are benefiting to compensate the 

livelihoods of the communities.  

This paper has engaged a research work on the fishery status and related socio-

economy in the fishery communities of the Thanlwin Estuary. As the case study, 

the four villages such as Khayar village at Gyaing tributary, Kau-mu-pon village at 

Mawlamyine tributary, Khin-tan village at Dayelbauk tributary and Kyone-sein 

village at Attran tributary have been assessed. The research is aimed to know the 

potential threats on the fishery and fishery communities along the Thanlwin 

Estuary.  

Study areas 

Thanlwin-Nu-Salween River originatesfrom China and flows down South into 

Myanmar forming Estuary which experiences daily fresh and sea water 

fluctuation. It meets with two rivers (namely Gyine River and Attran River) at the 

point of Mawlamyine and together discharge water into the sea (Gulf of 

Mottama) by two channels (namely Mawlamyine River and Dayebauk River). 

These four tributaries such as the Gyine River, Attran River, Mawlamyine River 

and Dayebak River diverge with the Thanlwin River at the point near 



 

 
 

International Conference on the Mekong, Salween and Red Rivers: Sharing Knowledge and 
Perspectives Across Borders | Faculty of  Political Science, Chulalongkorn University | 12th November 2016 

 

716 

 

Mawlamyine. In this paper, the study areas were Khayar Village at Gyaing 

tributary, Kau-mu-pon Village at Mawlamyine tributary, Khin-tan Village at 

Dayelbauk tributary and Kyone-sein Village at Attran tributary. The location of 

the study areas are shown in Figure 1.  

Figure1. Location of the study areas at Thanlwin Estuary 

 

 

Kayar Village at GyineRiver 

Gyine River originates from Dalna hill and flows west to meet with Thanlwin 

River near Mawlamyine, and they together discharge water into the sea. 

KayarVillage is situated at about the center of the Gyine River. The sea water 

encroaches as deep layer up to Gyine Village (beyond Kayar Village) during non- 

monsoon season and near Kaulamu Village (between Kyone sein and Kayar 

villages) during monsoon season. The surface water is almost fresh most of the 

time near the village; however, many of the mangrove plants (e.g. Sonneratia 

caseolaris) are growing along the banks of the river and up to Gyine Village 

which is a sign of sea water intrusion. Large erosion is apparent at the opposite 

site of the river.  
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Kyone Sein Village at Attran River 

Attran River is a small narrow river that starts from the inner region of the land 

and discharges into Gyine River near Mawlamyine. Sea water enters into the river 

as it penetrates the bottom part of the river. Many of the Mangrove plants 

Sonneratia caseolaris are growing along the banks of the river which is a 

characteristic of sea water intrusion, as seen in Kayar Village as well. Kyone Sein 

village is situated at the mouth of the Attran River. Forming small islands 

through sediment accumulation usually happens at the mouth of the river near 

Mawlamyine.  

Kau-mu-pon Village at Mawlamyine River 

Mawlamyine River originates from the point of four tributaries of Thanlwin River 

near Mawlamyine and flows down South as a channel between mainland and 

Belugyun Island and discharges into the Gulf of Mottama. The mixing of fresh 

water and sea water are more intense in the river and the daily alternate flowing 

of sea water and fresh water are encountered in this area. Thanlwin Bridge is 

constructed near Mawlamyine at the point of four tributaries. There is also 

another Bridge under construction at the upper region of the Mawlamyine River. 

Kau-mu-pon Village is situated at the upper region of the river and is located 

between the two bridges. High sedimentation is present at the upper region and 

intense erosion is occurring along the banks of the river. 

Khin-tan Village at Dayelbauk River 

Dayelbauk River starts from Mawlmyine point and flows down as a channel 

between mainland and Belugyun Island and discharges into the Gulf of Mottama. 

Like Mawlamyine River, the daily fluctuation of fresh and sea water is severe 

within the river. Severe sedimentation occurs at the upper region of the river 

while strong erosion occurs at the lower region of the river. Khin-tan Village is 

situated at the corner of Dayelbauk River, facing the gulf. Nowadays, more than 

five villages have already moved to a new area as the land where their houses 

used to stand has already been eroded. However, the eroded land accumulated at 

the mouth of the river through time. r This gradual process of erosion and land 
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formation happened around 40 years ago. The water is brackish within the river 

and around the river mouth.  

 

Methodology 

For this paper, four villages were selected as the case study sites namely: Khayar 

Village at Gyaing tributary, Kau-mu-pon Village at Mawlamyine tributary, Khin-

tan Village at Dayelbauk tributary and Kyone Sein Village at Attran tributary. The 

research includes the potential threats to fishery and related socio-economic 

activities of the local community. The collected data included commercial fishes 

of the areas, collected fish species, fish catches, fishing efforts, used gears of 

previous and at present, previous fish catches from ten to 15 years ago, condition 

of local livelihoods previous and at present, environmental condition on 

hydrology and sedimentation processes, and condition of illegal fishing and 

enforcement by local stakeholders. Both quantitative and qualitative assessments 

were carried out to get the required data.  

Group interviews and discussions with local fishermen, gardeners, farmers and 

other local stakeholders have been made three times for each village during pre-

monsoon, monsoon and post monsoon seasons. Over ten household 

interviewers and key informant interviews (3 groups) were implemented in each 

village. Data collection has been done also in fish landing areas and local markets, 

fisherman houses and also in on-board fishing.  The collected data were then 

verified in the fishery department of Mon State. The use of survey questionnaire 

and an observation guide were important tools to get the data. Information on 

the potential threats to fishery, including natural and anthropogenic pressure, was 

collected by conducting interviews and administering the survey questionnaire 

with the local communities. 

 

Results 

Gyine River: Kayar Village case study For many decades, Gyine River is well 

known for its high fishery catches and is worthy for local community. This case 



 

 
 

International Conference on the Mekong, Salween and Red Rivers: Sharing Knowledge and 
Perspectives Across Borders | Faculty of  Political Science, Chulalongkorn University | 12th November 2016 

 

719 

 

study particularly looked into the status of fishery and livelihoods of people living 

along the river. Kayar Village, a fishing community dominated by Mon ethnic 

group has a population of 3,000 (600 households) and mostly subsist on local 

fishing. A small portion of the population relies on rice farming (10 per cent). 

This village is seen as a suitable place to catch seasonally the variety of fresh, 

brackish and marine fishes. Fresh water prawns, Nga kyin (Carp), Nga phar ma 

and Nga okephar and other commercial fresh water fishes travel from upstream 

of the river. Unfortunately, Nga okephar was declared extinct more than five 

years ago. According to local information, one of the locally important marine 

commercial fishes, Nga ThaLauk (Herrings) is almost extinct while Arius (Giant 

catfish) is totally extinct. Nowadays, Kayar Village people are facing the problem 

of the dwindling fish catch from the river as they have been observing that fresh 

water fish species rarely come down  from upper region of the river and as well 

as the  brackish and marine fishes from the sea. Under these circumstances, 

villagers earn around 150,000 Kyats (110 USD) per month for fishing boats that 

are using cotton net (500,000Kyats investment) while those who are using plastic 

nets (200,000 Kyats investment) earn around 6, 00 Kyats (5 USD) per month (5 

USD).  The catching rate of local fishermen who are doing small scale fishery for 

six times per day are 0-5viss3 in post monsoon and 0-2viss in monsoon fishing. 

Box 1. Demography of Kayar Village 

Population 600 households, about 3,000 individuals; about 70% migrate 

abroad 

Race Dominant: Mon ethnic group (75%) 

                                                 
31viss=1.54kg 
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Economy Fishery: Four families doing fishing for economy but most of the 

fishermen in the village try to catch enough fish for their families 

and for local consumption.  

Farming (paddy field): Only ten per cent of paddy fields are 

working as most of the young people are going abroad to earn. 

Farms are being tilled by some old people; most of the lands are 

becoming bare because most of the people leave the village to 

work abroad. There used to be palm fields but villagers are rarely 

seen working in these fields nowadays. 

Fishery There are about 20 fishing boats with nets catch fish, 20 purse 

seine net setting in the banks to catch shrimps and 4 large nets are 

set across the river. 

Current 

economy for 

fishing 

Fisher folks earn around150,000 Kyats (110 USD) per month for 

fishing boats using cotton nets (500,000Kyats investment) and 

about6000 Kyats per month for fishing boats using plastic net 

(200,000kyats investment).  The catching rate of local fishermen 

who are doing small scale for six times a dayis 0-5viss in post 

monsoon and 0-2viss in monsoon fishing. (1viss=1.54kg) 

Commercial 

species 

Nga pyat, Nga pone nga, prawns, Nga gyaung 

Extinct Nga okephar (fresh water fishes migrated from upstream of the 

river); Nga YaungGyi 

Almost 

extinct species 

Nga Thalauk (Herrings) has been almost extinct for five years, 

however, it is a rare occasion that one fish is caught in a month. 

Nga Ike and Nga Myinare about to get extinct. 
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Attran River: Kyone Sein Village case study 

Kyone Sein Village in Attran River is well known for its high catch in fishery for 

all fresh, brackish and marine fishes. Almost all the fish species and the seasonally 

important commercial species are similar with Kayar Village.  

Box 2. Demography of Kyone Sein Village 

Population 400 households, around 1,400 population; about 50% migrate 

abroad 

Race Dominant: Mon and Bama  

Economy Fishery: 25 per cent of the population depends on fishery for daily 

subsistence and for local consumption. Like Kayar Villagem, many 

people of good age are going abroad, so most of the paddy fields, 

farms and palm field are not being tilled nowadays.  

Fishery There are about 100 of small fishing boats, 3 DaminKyar which is 

large set bagnet across the river are working in the village. Some of 

the small fishing boats are catching into the inner creeks to get 

creek fishes. 

Current 

economy for 

fishing 

Villagers earn around 500,000 Kyats (364 USD) per month for 

fishing boats using cotton net (500,000Kyats investment); about 

20,000 Kyats (15 USD) per month for fishing boats using plastic 

net (200,000 Kyats investment). 

Commercial 

species 

Nga pyat, Nga pone nga, prawns 

 

Status of fishery and socio-economy at Gyine and Attran Rivers 

According to local community people, the major causes of depletion of water 

resources within the Gying and Attran Rivers are overfishing by DaminKyar 

across the river. The use of small mesh size net, illegal fishing using poisons 

which cause high motility of shrimps and creeks fishes, illegal fishing by baby 

trawl, and fishing in spawning season at inner region of the channels are the 
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activities identified for overfishing. Local people from these two rivers said that 

the fish catches become rare since more than ten years ago after construction of 

Thanlwin Bridge. Because of this, illegal fishing is being controlled by law with 

representatives from the village, the ethnic group of Mon National Society Party, 

Kayin (KNU), Mon Peace and Defense Party, and is being co-managed with the 

Department of Fishery. The law has been in place and being managed in some 

regions. If this continues, illegal fishing done by local people, migrants and ethnic 

rebels can be managed and controlled well. Every year, between June to August 

are the lean months in terms of catching fish. Rarely, people depend on fishery 

and paddy fields and garden within the areas as most of the people depend on 

income from abroad. Only some old men and young men are still in the village.  

Dayebauk River: KhinTan Village case study 

Darebauk River is also well known as the high productivity of the fishery 

resources over the last decade. About 37 species of marine and brackish fishes 

are observed in this area. Fisher folks catch fish not only from the river but also 

from the sea. Since ten years ago, the fishery industry has been declining. In this 

case, the economy of local residents or migrant people who depend on fishery 

has changed and it is considered as a major struggle of these people in this area.  

There used to be more than 20 big and 600 small fishing boats before, but now 

only about 5 and 40 big and small boats, respectively, are left in KhinTan Village. 

They believe that the reason of fishing decline in the sea or river is because  of 

over-exploitation of fisheries, high sedimentations, the effect of Tsunami, 

changing of water direction, and the use of modern fishing technology for high 

yield fishing (with high amount to invest)changed the situation of the fishing 

grounds. With this, most of the fish folks decided to leave the fishing due to high 

investments and less income for their daily livelihoods. According to the villagers, 

they shifted their livelihoods by means earning from gardening, use farm lands, 

and other businesses. Some people decided to go abroad, mainly to Malaysia, 

Thailand and Singapore. Some migrant workers were forced to go back to their 

hometown due to the precarious situation in the village. Some local people are 

fishing only for their own consumption within the creeks and rivers by using the 
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traditional methods. However, the fish that they catch every time is not even 

enough for the village consumption so they sometimes need to import fish from 

the Mawlamyine market. The reason is that the fish catches by the fishery 

industries are sold out to the wholesale market and transported abroad.  

In the past, the role of men in the villages included fishing, trading, and working 

in fish processing (like pounded fish and prawn, making salty and dry fishes). For 

the women, the works included preparing and fixing fishing nets, selling the 

fishes, making pounded fish and prawn, dry fishes and other domestic works. 

However, at present, men have to go far to get fish and come back at least 15 

days a time. Most of the women in the village become jobless. The Ministry of 

Fisheries announced that the no fishing period is set for three months which is 

from May 5 to end of July to prevent the decline of fish stocks in the river. 

Similarly, fishing ban is also set from June 1 to end of August for offshore 

fisheries in the sea. Moreover, the protective areas for lobsters and fishes are also 

marked. An organization, Mya Sein Yaung, is now supporting micro-finance for 

local people with cooperative system. 

The amount of fishing boats in the region has become less. Most of the present 

day fishermen of both local and migrants are rich people who can invest in the 

fishery. Nowadays, some fishermen become workers for rich fishermen. It is 

because of the decreasing fish stock in the fishing ground around the villages. 

They have to go outside of the sea to get the fishes and have to compete with 

large boats with high investment modern technique. Only the rich fishermen can 

operate the large boats. Consequently, the socio-economy of the local populace 

has gradually changed and has been trying to adapt to the situation.  
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Box 3.  Demography of Khin Tan Village 

Population 250 households, about 900 population; about 20% migrate 

abroad 

Race Dominant: Bama  

Economy Fishery: About 70%of the population depend on fishery for 

their economy and also for local consumption 

Fishery There are about 40 small fishing boats, five families using set 

bag net which is setting on the mudflat.  

Current 

economy for 

fishing 

Villagers earn about 500,000 Kyats (364 USD) per month for 

fishing boats and in bag net on the mudflat in monsoon and 

more than 2 lattes in premonsoon. (1 viss=1.5 kg) 

Commercial 

species 

Nga pyat, Nga pone nga 

 

 

Mawlamyine River: KauMu Pon Village case study 

Brackish and marine fishes can be caught in Mawlamyine River and the high 

catch fishing grounds are located at the upper region of the river especially in 

between the new bridge and Thanlwin Bridge. However, the new bridge being 

built is near the KanyawVillage across the Mawlamyine River. Local people said 

that the fish catch has declined after Thanlwin Bridge was constructed ten years 

ago. They believed that they the fishing problem will get worse after the new 

bridge gets constructed as the sediment will accumulate between the new bridge 

and Thanlwin Bridge. Furthermore, local people argued that the erosion was 

apparent at the bank of the river after the bridge was constructed. As local people 

are facing the problem of depletion of fish catches in the river, this forced them 

to change their livelihoods. Some fishermen left the fisheries to find another job 

and some people try to catch fish from the farther parts of the sea. Fishing in the 

sea is very far from the village and it sometimes take them a month to go back 



 

 
 

International Conference on the Mekong, Salween and Red Rivers: Sharing Knowledge and 
Perspectives Across Borders | Faculty of  Political Science, Chulalongkorn University | 12th November 2016 

 

725 

 

home. The fishing woes continue as fish catch decline has also been observed in 

the outer Thanlwin Estuary. 

Box 4. Demography of Kau Mu Pon Village 

Population 600 households, about 2,000 population; about 30% migrate 

abroad 

Race Dominant: Bama  

Economy Fishery (120 fishermen); Farming: Paddy fields and poultry 

Fishery There are about 100 small fishing boats, 15 large fishing boats 

operating nowadays in the village. Some of the small fishing boats 

are catching fish in the inner creeks to get creek fishes.  

Commercial 

species 

Nga pyat, Nga Thalauk, Kakhu Yan 

 

 

Discussion 

Thanlwin Estuary including its four tributaries is well known for its high 

biodiversity that provides fishery resources for the local people who depend on 

the river in the last decade. Most of the people living along the Thanlwin Estuary 

are from Mon ethnic group. They are living around the river because farming is 

the main economy and culture of Mon people. They depend on the river water 

not only for drinking, and domestic use but also for farming. The river resources 

such as mangrove, fisheries, and river based biodiversity, mudflat and sandy 

beaches are naturally provided by the river to the local people.  

About 72 species of fresh, marine and brackish fishes are currently recorded 

from the four tributaries of the Thanlwin Estuary. Some of the fishermen from 

the region catches fish not only within the river but also from the sea. Most of 

the local people living along the river bank are fishermen since long time ago. 
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Many migrant people from other places came to the region for the purposes of 

doing fisheries. However, over the last ten years to 50 years, the fisheries 

industries declined.  

Inland and near shore fisheries is much worthy for poor communities especially 

for rural revering populace because of its low investment as it provides for their 

food security. The degradation of fishing grounds and fish population is the 

current root-cause of the problems in many river systems. Illegal fishing, using 

illegal techniques, over-exploitation through the use of high power fishing boats 

with modernized gears, and habitat loss as a result of construction projects are 

the major problems of the communities. As the estuary is in its balance with the 

rhythmic up and down flowing of fresh and sea water, these changes led to the 

decline of local fresh, brackish, and marine fisheries as a result of the 

disturbances to their natural habitat. As the economy of local residents and 

migrant people are highly dependent on fishery, their livelihoods have been 

affected and changed. The fisheries are the main sector for people of the region 

which maintain all the branches of socio-economic activities including their 

livelihoods. Without any doubt, the declining rate of fish supply in the river is the 

main unwanted situation of these people in the villages. 

Nga pone na (Paradise threadfin) and Nga Pyat (coitor croaker) are the important 

commercial fishes around the estuary. Unfortunately, the local communities are 

nowadays facing the problems of yearly depletion of fish catches around the areas 

over the last ten years. Some of the species are totally extinct, some species are 

almost gone, and some commercial species are become rarely found. Most of the 

fishermen are catching fish for their families’ daily consumption only. Despite 

having little contribution to the fish crisis, local fishermen have been greatly 

affected as well due to the government’s (regional and national) move to address 

the illegal and overfishing in Thanlwin Estuary by imposing fishing bans during 

the spawning season (June to August).  Three months without fishing takes a toll 

to the local people’s livelihood.  

The inner estuary is under the fresh water fishery law which is governed by the 

regional government. The law should address issues on illegal fishing by using 
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poison, catching the spawning fishes within the ban period, illegal fishing by 

using large gear and net along the rivers, and by using bottom trawl. The outer 

estuary is under the marine fishery law managed by the national government. 

This law should address illegal fishing and illegal gear using in the estuary. The 

local government should setup a mechanism to encourage the improvement of 

community researches on fish behaviors, and on estuarine process which is to 

reduce the high sedimentation at the point of the rivers and channels. 

Consequently, this will help to improve the fish production in the estuary as well 

as to predict in advance the effects of any disturbance into the estuarine in 

balance state of fresh and salt water inundation.  

The following recommendations are needed so that the dire status of the fishery 

within the estuary is reversed: 

 Regional and national governments need to systematically enforce current 

laws and regulations for fisheries in order to manage illegal fishing; 

 Regional Government of Mon State and the Department of Fisheries of 

Mon State need to contribute to build the engagement capacity of local 

communities and local ethnic organizations to support the awareness of 

the law on fisheries; 

 Regional government needs to support  community-based management 

plan; 

 Government needs to proceed with decision-making relying on evidence-

based research to control out of balance of estuarine environment that 

will affect the estuarine resources; 

 Private commercial fishing and collection should be managed by giving 

limited licenses according to the condition of sedimentation and erosion 

in the river banks; 

 Overexploitation by use of large fishing boats with high power gears 

(Bon Gyaung) should be managed by controlling the number and efforts 

of fishing as it is the major cause of depletion of fish species; and 
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 Government should be aware of the negative effects of any construction 

projects being done along the estuary which can cause disturbance on the 

fishing grounds and environment. An EIA or SIA assessment needs to be 

completed before any project gets approval or before the construction 

begins. 

 

Conclusion 

As in conclusion, the following are the important key massages from the analyses 

done in this research: 

 Local fishing communities along the Thanlwin Estuary have observed a 

dramatic drop in fish catches over the last ten to 15 years; some aquatic 

species have become extinct while some species have become rare.   

 Major causes of fish depletion identified in the research include: over 

fishing; illegal fishing by using inappropriate net size, bottom trawls and 

by using poison; and illegal catching of the spawning fishes during fishing 

bans. 

 High sedimentation and narrowing of channels, river tributaries, and 

turbid water are potential threats to and lead to loss of fishing grounds, 

habitats, and disturbance to the migratory rhythm for some commercial 

fish species. 

 As a result of the high migration rate of local people leaving the villages 

for work abroad, at present, about 20-30% of people, mostly women and 

old people are left in the villages. This decline in local human resource 

put a strain on the local agricultural production in fields, farms and palm 

forest and in fisheries. 

 Most fishermen have left fishing due to decline in fish catches and some 

have migrated abroad to work. As a result, local livelihoods and culture 

has changed, and the chance for women and men to work has changed in 

most fishery villages.  
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 Illegal fishing in various ways has been done by some migrant people, 

local people and also by Mon and Kayin ethnic rebel groups for many 

years. The Department of Fisheries of Mon State should improve its 

management system by including local ethnic rebel groups and authorized 

persons of villages to participate in the management and implementation 

of the fishery law.   

 Downstream, additional threats to the Thanlwin Estuary include: massive 

erosion, sand collecting, construction of large bridge across the river and 

changing the condition of flowing water may cause creation of high 

accumulation of sediments.   

 Thanlwin tributaries have been eroding for over the past 40 years, at a 

rate of about six to 10 feet of land per year at one side of the bank and 

accumulates sediment at other side of the bank. Some parts of the river 

become wider while other parts become narrower with high 

sedimentation. There is concern over salinity intrusion if water from 

upper region of Thanlwin is reduced. If any disturbance affects the 

balance of sea and fresh water inundation this may further change the 

fisheries situation of the estuary.     
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Abstract  

The Salween River flows through China, Myanmar and Thailand, and is an 

invaluable resource to the millions of ethnic people who live along it. The Hatgyi 

Dam is one of five controversial hydropower dams planned to be built in 

Myanmar territory that would affect the livelihoods and cultural values of local 

communities. To date, there have also been questions of community involvement 

in decision-making regarding the Salween dam projects, and therefore there is an 

issue of justice in the water governance of the Salween River. Focusing on the 

Hatgyi Dam as a case study, this paper uses the concepts of “Rights” and “Rites” 

as analytical tools to examine community expectations and the decision-making 

process over the Salween dams to date. According to this framework, a “Rights-

based approach” is a formalized and legalistic approach to water governance 

normally recognized by the state. Meanwhile, a “Rites-based approach” is a 

locally-defined natural resource management approach that centers around 

cultural norms and local knowledge. 

                                                            
1Water Governance Program Coordinator - KESAN (hserdohtoo@gmail.com, 
saw.john.bright@skype.com) 
2Karen Environmental and Social Action Network (KESAN) is a community-based, non-
governmental, non-profit organization that works to improve livelihood security and to gain 
respect for indigenous people's knowledge and rights in Karen State of Burma, where the 
violence and inequities of more than 60 years of civil war have created one of the most 
impoverished regions in the world.  

mailto:hserdohtoo@gmail.com
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The purpose of this paper is to evaluate how both approaches - “Rights and 

Rites" - could work together to help ensure inclusive decision-making and to 

ensure a full consideration of justice with regards to the Salween River. The paper 

claims that the issue of justice is not yet fully considered in the current 

development policy agenda in water governance in Myanmar. Furthermore, the 

paper claims that decision-making over the Salween dams has been highly 

centralized and without community participation. The paper suggests that there is 

an opportunity to recognize both the “Rights” and “Rites” approaches to water 

governance in Myanmar, and this could result in a positive step towards inclusive 

decision-making and ensuring justice in water governance on the Salween River. 

 

Introduction 

The Salween River flows through China, Myanmar and Thailand and is an 

invaluable natural resource for the livelihoods and culture of millions of ethnic 

people living along it (Molle, et al.2009, Ch.5 Magee and Kelley). The Hatgyi Dam 

is one of five dams that is planned to be built on the mainstream of the river in 

Karen State in Myanmar. The proposed dam is very complicated due to the 

decades of on-and-off violent conflict in Karen State, which has resulted in 

human rights violations and mass displacement of civilians, as the Hatgyi project 

site is situated within an armed conflict area (KRW, 2016).3 Community research 

undertaken by the NGO KESAN (KESAN, 2008), together with academic 

research (Simpson, 2007; Magee and Kelley, 2009), have assessed the social-

economic, livelihood and cultural value of the Salween River to local people, as 

well as the decisions regarding development project is taken to date by powerful 

actors that is argued to have resulted in unequal outcomes for the local 

community. 

                                                            
3 After over 60 years of conflict with government military, ethnic people (including Karen) has 
been demanding for the rights to self-determination and to govern its own natural resources 
(Simpson 2013;Bauer et al. 2016).While ceasefire and peace negotiations with Ethnic Armed 
Organizations have been dragging on for years, Myanmar government has tried to advance its 
dam plans on the Salween (International River 2013) 
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Researchers of water issues in Southeast Asia have begun to address the concept 

of justice in water governance, arguing that there is a need to identify the winners 

and losers in decision-making towards water (Lazaruset al. 2011; Middleton, 

2015).How decision-making could be better informed and inclusive is a critical 

question to address the issue of justice in water governance, including on the 

Salween River. To answer this question, it is important to research the social-

political implications of official decision-making processes, as well as to 

understand the ethnic communities’ expectations towards the Salween River’s 

water governance. Hence, this study will apply a “Rights” (legalistic) and “Rites” 

(cultural) approach (see conceptual framework below) to analyze community 

expectations and decision-making processes on the Salween River, taking the 

proposed Hatgyi Dam as a case study. 

The purpose of  this paper is to evaluate whether the approaches of  both 

“Rights” and “Rites” could work together to support inclusive decision-making 

and towards justice in water governance for the Salween River. In the next 

section, the paper details the research methodology and defines the conceptual 

framework of  “Rights and Rites”. Then, focusing on the case study of  the Hatgyi 

Dam, the paper details the chronology of  events on the project, and also the 

local way of  life and resource management system near the Hatgyi Dam area in 

Karen State. The paper then analyses the government’s policies and the legal 

implications, together with the local resource management system, using “Rights” 

and “Rites” as analytical tools. After that, the paper synthesizes its analysis to 

draw out potential implications for justice. This paper therefore concludes that 

limited attention has been paid to the issue of justice by the government in its 

ongoing water governance policy in Myanmar to date. It also finds that decision-

making over the proposed Salween dams has been highly centralized. The paper 

argues that recognizing both the perspective of “Rights” and “Rites” in water 

governance and associated policy development would be a positive step towards 

inclusive decision-making in order to address the issue of justice on the Salween 

River. 
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Methodology 

This study’s methodology is based on a qualitative approach. Drawing from a 

literature review, I frame my research using “Rights” and “Rites” as analytical 

concepts to understand how decision-making processes take place and can be 

strengthened. The data collection was undertaken at two levels: at the 

national/state level; and at the village/community level. Methods include: in-

depth interviews; informal dialogues; and meeting observations. These methods 

were applied with a range of actors (Table 1) to gather information about the 

official decision-making processes, policy development and institutions related to 

water governance and hydropower dams. 

Data collection was conducted between November 2015 and July 2016. At the 

national/ state level, I conducted six in-depth interviews (Appendix 1) and four 

informal dialogues. I also participated in meetings with six civil society networks 

or organizations and six international non-government organizations (NGOs) 

(Table 1).  

Table 1: Summary of  interviews conducted 

Actor In-depth Interviews Informal Dialogues 

State 1. Karen State Member of  

Parliament 

2. Karen State Chief  

Minister 

3. Parliament Committee 

for Natural Resource 

and Environment  

4. National Water 

Resources Committee 

(NWRC) 

1. Ministry of  Electric Planning 

2. Ministry of  Natural 

Resources and 

Environmental Conservation 

 

Non-State 

Actor 

 1. Karen National Union 

(KNU) 
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Private 

institutions 

1. Myanmar 

Environmental Institute 

(MEI) 

2. National Engineering 

and Planning Services 

(EPS) 

 

1. Fair Earth Consulting Co. ltd 

Actor Discussion during workshops and meetings on water 

governance 

Civil Society 

Organizations 

1. Karen River Watch (KRW)  

2. Renewable Energy Association Myanmar (REAM)  

3. Save the Salween Network (SSN)  

4. Karen Peace Support Network (KPSN) 

5. International Financial Institution IFI Watch Myanmar 

6. Burma Environmental Working Group (BEWG) 

International 

NGOs 

1. International Rivers (Bangkok) 

2. Myanmar Center for Responsible Business (MCRB) 

3. Myanmar Institute for Integrated Development (MIID) 

4. World Wildlife Fund (WWF) 

5. Oxfam in Myanmar 

6. Mekong Environment and Ecological Network (MEE-Net) 

 

At the community level, I conducted three focus group discussions in Mikayin 

Village in Hpa-an Township, Karen State during a small community meeting on 

26 February 2016 with women, elders, and youth groups (see Appendix 2). I also 

conducted interviews with 16 people: four community leaders, six farmers, and 

six mainly-fishing families in Kaw Ku and Mikayin Village tract representing 

seven villages (see Figure 1 and Appendix 3). I also observed five community and 

network meetings held in Myanmar and in Thailand (see Appendix 4). 

Villages in these areas are situated about 70 kilometers downstream from the 

proposed Hatgyi Dam site, and about 15 kilometers North of  Hpa-an, the capital 

of  Karen State. It is a unique and accessible area in the Salween River as this area 
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reveals how local livelihoods and culture are connected to the Salween River, 

including through the management of  Dawla Lake linked to it, and from 

agriculture on Kaw Ku Island. 

I originally intended to conduct interviews with villagers close to the Hatgyi Dam 

site to ensure their perspectives were also included in the study. However, 

community leaders suggested not to visit this area for security reasons4. Instead, I 

incorporated information about Karen people living in areas upstream from the 

Hatgyi Dam site, including the traditional Karen customary “Kaw” land 

management systems which govern land vulnerable to large development 

projects like the Hatgyi Dam. 

The paper also details incidents that have occurred in the past related to peace, 

conflict, and investment around the Hatgyi Dam (see Figure3). This includes a 

review of  past statements or policy documents of  peace and river civil society 

networks, the legal frameworks of  the government, written policy documents of  

the government and ethnic armed organizations, and recommendations of  civil 

society organizations.  

Figure 1: Map of  villages where the study was conducted  

 

 

 

 

 

 

(Source: Google Earth) 

                                                            
4The area is not easily accessible as it is controlled by the BGF (Border Guard Force under 
command of  Tatmadaw) after fighting broke out between DKBA and BGF/Burma Army 
(Tatmadaw) in 2014. A villager was killed around mid-2015 for participating in dam movement 
activity.  
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Figure 2: Peanut Farming on Kaw Ku Island located downstream of  the 

proposed Hatgyi Dam Site on the Salween River  

 

 

 

 

 

 

 

(Source: Saw John Bright: January 25, 2016) 

 

 Figure 3: Map of proposed Salween Dam sites on the Salween River  

 

 

 

 

 

 

 

 

 

 

 

 

 

(Source: International River 2016) 
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Conceptual Framework 

Rights-based approach to natural resource management 

In this paper, the “Rights-based approach” is a formalized and legalistic approach 

to water governance that is normally recognized by the state (Badenoch and 

Leepreecha, 2011). The concept draws upon a range of  substantive and 

procedural rights, including the Right to Water, when talking about water 

governance (Hurwitz, 2014). Substantive rights are such as the Right to self-

determination and Indigenous peoples’ land Rights and permanent sovereignty 

over natural resources. Procedural rights are such as right to access to justice and 

free, prior and informed consent. The Right to Water is defined as access to 

water of  an individual and it obliges action by governments to ensure the right to 

be protected. Linton, et al. (2012) interprets the Human Right to Water as the 

identity of  humanity and therefore, implicit to the Right to Water is social equity 

in water governance (Linton et al, 2012).  

Many academic researchers in mainland Southeast Asia nowadays draw attention 

to the human rights-based approach to large hydropower dams (e.g. see: McCully, 

2001; Middleton and Pritchard, 2016). They argue that large dam construction 

often cause conflicts over access to and control over river resources between 

local river-side communities versus project developers (and implicitly the 

consumers of  electricity in other areas away from the river). Middleton and 

Pritchard (2016) show that a human rights-based approach to large hydropower 

dams also relates to decision-making over who can access and control over water 

resources, and is thus an issue of  justice in water governance. Their findings 

suggest that even though there are now international legal mechanisms, such as 

the international water course law5, how these legal regimes address the Right to 

Water remains poorly developed.  

                                                            
5 Convention on the Law of the Non-navigational Uses of International Watercourses entered 
into force in August 2014. 
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This paper will use the "Rights-based approach" as one tool to analyze whether 

there are contradictions between government policy and existing water 

governance practice on the ground in Myanmar.  

Rites-based approach to natural resource management  

The “Rites-based approach” is understood in this paper as locally-defined natural 

resource management approaches which center upon cultural norms and local 

knowledge (Badenoch and Leepreecha, 2011). This concept derives from 

traditional ecological knowledge and seeks to understand integrated local-

approaches to natural resource management.  

Badenoch and Leepreecha (2011), in a case of  a Hmong ethnic community 

seeking to secure access to and control of  their resources in Northern Thailand, 

explain how local water resource management is claimed as either “Rights” or 

“Rites”. They further explain that the “Rights-based” frame links the 

community’s common property resources to their claims for the need for the 

right legal institutions for regulations. Yet, the community also makes claims 

around "Rites-based" values for their watershed as a place where local people 

struggle for their own cultural identity and knowledge systems. In the case of  the 

Salween River, local ethnic communities living along the river point out that there 

are many traditional ways of  managing resources, livelihood sustainability and 

local culture values. These local management systems will be threatened by the 

proposed hydropower dams for the Salween River.  

The “Rites-based approach" is used as a tool in this paper to discuss about 

community expectations for water governance on the Salween River, and to 

explore how local people near the Hatgyi Dam site traditionally manage their 

natural resources through local committees, local rules, traditions and ceremonies 

that seek to balance natural ecosystems with local livelihoods and cultural values. 
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Chronology of events on Hatgyi Dam 

The Hatgyi Dam and the Electricity Generating Authority of Thailand 

(EGAT) 

The plan for dams on the Salween River emerged since 1979 with the 

announcement of  the Electricity Generating Authority of  Thailand (EGAT) to 

conduct 14 feasibility studies for hydropower dams and water diversions from 

tributaries of  the Mekong and Salween Rivers. Following this, a Memorandum of  

Understanding (MoU) was signed in July 1996 between the governments of  

Thailand and Myanmar for Thailand to purchase 1,500 megawatt (MW) of  

hydropower from Myanmar by the year 2010 (TERRA, 2006).  

The initial project plan for the Hatgyi Dam, published in 1999, recommended the 

construction of  a 300 megawatt run-of-river dam. A new feasibility study, 

published in November 2005, proposed that the project's capacity could be 

increased to 1,200 megawatt with a 33-meter high dam.6 In December 2005, 

EGAT signed a Memorandum of  Agreement with Myanmar’s Department of  

Hydroelectric Power for the development of  the Hatgyi Dam, which was signed 

in a non-public manner (TERRA, 2006). In 2009, there was a large military attack 

by the Tatmadaw (the Myanmar military) on the Karen National Union (KNU) 

17 kilometers away from the proposed Hatgyi Dam site by the Myanmar Army 

and the Democratic Karen Buddhist Army to control the area (KHRG, 

2009).The attack resulted in approximately 3,500 villagers being forced to flee 

across the Thai border.  

Thailand’s Office of  the Prime Minister set up a sub-committee to study and 

monitor the human rights impacts of  the Hatgyi Dam project in 2009. The sub-

committee submitted a set of  recommendations to Thailand’s government, which 

included a proposed study of  the trans-boundary impacts of  the project covering 

villages located in Thailand. Following a recommendation from Thailand’s Prime 

Minister Office in 2010, EGAT commissioned Chula Unisearch of  

                                                            
6https://ejatlas.org/print/hatgyi-dam-myanmar 



 

  
International Conference on the Mekong, Salween and Red Rivers: Sharing Knowledge and 

Perspectives Across Borders | Faculty of  Political Science, Chulalongkorn University | 12th November 2016 
 

 

742 

 

Chulalongkorn University to conduct an additional Environmental Impact 

Assessment (EIA) of  the Hatgyi Dam project (International Rivers, 2016). 

In 2011, public hearings were organized in Sob Moei District, Mae Hong Son 

Province along the Salween River that were attended by a large number of  

affected people. They raised concerns on the impacts of  the dam on river 

ecology, people and their livelihood. In December 2015, a meeting was organized 

to present the findings of  the EIA study produced by Chula Unisearch in Mae 

Sariang District, Mae Hong Son, although to date, the full version has not been 

disclosed to the public. Meanwhile, in July 2016, Thailand’s National Human 

Rights Commission organized a hearing with EGAT International about a 

number of  dams, including the Hatgyi dam.7 

Myanmar 2008 Constitution and the Government of U Thein Sein 

(2010-2015) 

In 2008, a new Constitution for Myanmar was created by the military junta, 

official known as the State Peace and Development Council, this outlined a 

process for Myanmar to move towards a Civilian Democracy, and whilst 

contradictorily maintaining a major formal role for the military in Myanmar’s 

politics in the constitution (see Figure4). Subsequently, in 2010, the Union 

Solidarity and Development Party (USDP) led by President U Thein Sein, a 

former high-ranking military general, came into power from 2010 to 2015 under 

the terms of  the 2008 Constitution as a nominally civilian government. 

The USDP government tried to engage with ethnic armed organizations for a 

ceasefire negotiation and peace dialogues. To this end, the USDP created the 

Myanmar Peace Center (MPC)8 to facilitate the peace process, although many 

participants in the peace process raised concerns that the MPC was influenced 

and controlled by the agenda of  the U Thein Sein government so it could not be 

                                                            
7 KESAN representative attended the meeting but limited discussion on Salween Dam Projects 
was made 
8 The Myanmar Peace Center (MPC) is an organization to provide technical support to the 
peacemaking process in Myanmar (Burma), including implementing and managing ceasefire 
agreements and facilitating dialogue on political issues. 
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fully trusted by ethnic groups (Burma Partnership, 2016). Despite this, mediated 

by the MPC, the U Thein Sein government started to negotiate with the KNU.9 

For over 60 years, the KNU as well as many other ethnic groups have been in 

conflict with the Myanmar military demanding for the right to self-determination 

and to govern their own natural resources (Simpson, 2013; Bauer et al. 2016). On 

13 January 2012, the KNU and Myanmar military signed an initial ceasefire 

agreement, enabling the KNU to move forward with political dialogues that 

address peace and a federal settlement. However, despite after the initial ceasefire 

agreement was signed, there was an increased number of  Myanmar military 

troops deployed into Karen areas and military attacks (Wade, 2012). According to 

the NGO network Karen Rivers Watch (KRW)10 in its report in 2014, it was 

stated that from 26 September 2014 to 17 October 2014, at least six different 

incidents of  fighting occurred between the Tatmadaw (together with the Border 

Guard Force or BGF) and the Democratic Karen Benevolent Army (DKBA)11 

in Hpa-an District and Hpapun District. The report concluded that these clashes 

were linked to the Hatgyi Dam as the Tatmadaw has been seeking to control 

access to the dam site (KRW, 2014). 

Both during the period of  conflict, and during the ceasefire, the central Myanmar 

government has tried to advance plans for dams on the Salween River 

(International River, 2013). According to a Karen Peace Support Network 

(KPSN)12 statement in July 2015, the attempts to push ahead with large-scale 

                                                            
9 The Karen National Union (KNU) is a democratic organization representing the Karen people 
of Burma. The goal is peace and prosperity in a democratic federal Burma. 
http://karennationalunion.net/index.php 
10 Karen Rivers Watch (KRW) was established in 2003 in response to the needs for a stronger 
network of civil society organizations working on environment, women, youth, human rights and 
development issues to emerge in order to monitor several large dams on the lower stretch of 
Salween River in early 2000s. 
11 The DKBA Democratic Karen Benevolent Army (also known as the Democratic Karen 
Buddhist Army, Splitter group from KNU) those who control most Hatgyi Dam areas, used to 
aligned with the Tatmadaw. But after November 7, 2010 election, DKBA oppose it and then 
fighting back each other again given the fact that the election is unfair.   
12 Karen Peace Support Network - KPSN is the largest network of Karen civil society 
organizations in Burma. Its member organizations have been providing support for vulnerable 
people and communities in this conflict-torn region for decades, striving to empower local 
communities, build transparent and accountable institutions, and help create a sustainable peace 
in Burma. 

http://karennationalunion.net/index.php
https://en.wikipedia.org/wiki/Democratic_Karen_Benevolent_Army
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development projects, including large hydropower dams, is obstructing the peace 

negotiations between the KNU and the Myanmar military (KPSN, 2015). 

Figure 4: Myanmar Government Structure based on 2008 constitution             

 

 

 

 

 

 

 

 

(Source: KUDO Toshihiro 2011) 

During the USDP government period, a National Water Resources Committee 

(NWRC) was created in 2013 to tackle water-related issues. The committee was 

chaired by the second vice president, and co-chaired by the Union Minister of the 

Ministry of Transport, with representatives from different government ministries. 

The NWRC has an important role in shaping water sector in Myanmar. The 

committee developed a Myanmar National Water Policy that was published in 

March 2014, and hold the intention to develop a Water Framework Directive and 

Water Law. More recently, in March 2016, just before the new National League 

for Democracy (NLD) government of Myanmar took office, the Myanmar Times 

newspaper reported that the Minister of Energy from the Thai Military 

government visited Myanmar to talk about energy production cooperation and 

the development of dam projects in Salween River. 

During this period, civil society also produced analysis and undertook activities. 

For example, during the past ten years, the Karen River Watch (KRW) has 
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produced and disseminated different materials (documentaries, reports, policy 

briefs, campaign posters and information sheets) to advocate for information 

disclosure of dam projects, respect of human rights of ethnic communities, and 

to try to stop dams on the Salween River. KRW organizes workshops, meetings 

and trainings for the communities at the village-level and with local organizations. 

Every year, for example, KRW and other river watch networks, such as the Save 

the Salween Network, Burma Rivers Network, and Salween Watch, organize the 

International Day of Action against Large Dams and for Rivers on        March 

14. Moreover, over the past decade, KRW and its networks have organized three 

signature campaigns against dam building projects on mainstream Salween River 

(BurmaNet News, 2005). In the 2014 signature campaign, 80,000 local people 

from Shan, Karenni, Karen and Mon States and more than 130 civil society 

organizations and political parties in Myanmar signed the petition urging an 

immediate halt to the six dams planned by the Burmese government on the 

Salween River, including the Kun Long/UpperThanlwin, Nong Pa, Man Taung 

and Tasang dams in Shan State, Ywathit dam in Karenni State and Hatgyi dam in 

Karen State. 

New Civilian Government in Myanmar since April 2016 

In April 2016, a new civilian government, the National League for Democracy 

(NLD) led by Daw Aung San Suu Kyi came into power. The NLD is claiming to 

prioritize their work to focus on a democratic federal union and national 

reconciliation in Myanmar as mentioned in their election manifesto (NLD, 2015). 

They reformed the Myanmar Peace Center into the National Reconciliation and 

Peace Center, which is chaired by State Counsellor Daw Aung San Suu Kyi to 

lead the peace process (President's Office, 2016). The 21st Century Panlong 

Peace Conference13 was also initiated by the NLD government to bring together 

different political actors -- the Myanmar military, Ethnic Armed Organizations 

                                                            
13 The2016 Panglong Conference, officially known as the Union Peace Conference 21st Century 
Panglong, is a peace conference which began on 31 Aug 2016 in Myanmar Convention Centre 2 
of Naypyidaw, Myanmar. It is planned to be held every six months until an agreement is reached 
and negotiations and political dialogue will then continue. Ethnic armed groups called for federal 
system that guarantees justice, equality, self-administration and protection of racial, religious and 
political rights of ethnic minorities. 
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and Political Parties -- to discuss political issues in Myanmar (President's Office, 

2016). There have been many discussions and proposals submitted to the 

conference related to peace, federalism, democracy and resource governance. 

However, many questions remain as to how the 21stCentury Panlong Peace 

Conference will address peace and federalism (Mizzima, 2016) including because 

not all ethnic groups can participate in this political process without any strong 

reason from the Tatmadaw, and there is still fighting between the Myanmar 

military and ethnic armed groups in Kachin State, Shan State and now 

sporadically in Karen State as well. Eighteen ethnic armed organizations attended 

the conference, whilst three ethnic armed organizations (The Arakan Army, the 

Myanmar National Democratic Alliance Army, and the Ta'ang National 

Liberation Army) did not. “The United Wa State Army left the conference stating 

that they were allowed only as an observer. In the upcoming peace conference, it 

will be allowed only to the ethnic armed organizations who have signed the 

Nationwide Ceasefire Agreement.” (Mizzima, 2016). 

Figure 5: Map of Hatgyi Dam Fighting in September 2016 

 

 

 

 

 

 

 

 

 

(Source: Karen Rivers Network, 2016) 
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In September 2016, heavy fighting happened again in Karen State (See Figure5). 

The clashes seem to be driven by the Tatmadaw and the Border Guard Force 

(BGF) aiming to gain control over the Hatgyi Dam area. The Karen River Watch 

(2016) stated that: “While the Burmese government and Karen leaders are 

holding historic peace talks in Naypyidaw, the Burma military and its BGF wages 

war in Karen State to expand its control over Karen territories, in order to push 

for an environmentally and socially destructive hydropower project on the 

Salween River, the Hatgyi dam”(Pg.1). 

According to Myanmar’s 2008 Constitution Article 445, it is stated that any new 

government will have to implement all of the projects agreed by the previous 

government. Therefore, the new civilian NLD government has to deal with these 

complicated legal bindings in any decision making over the Salween River dams. 

Further complicating the decision-making process, all the agreements for the 

Salween dams were committed to by the previous governments without any 

information disclosures to the public. 

Even in the current NLD Government, it is unclear who is in charge of the 

official decision-making over the Salween dam projects. During the 

administration of U Thein Sein (2010 to 2015), the Ministry of National Planning 

and Economic Development and the Ministry of Electric Power were the key 

policymaking body in the hydropower industry in Myanmar (Doran, et al., 2014). 

Within the NLD government, the Ministry of Electric Power and Energy will 

likely to have a big role in hydropower policymaking (Interview with U SoeThura 

Htun, 29 July, 2016). 

The Ministry of Natural Resources and Environmental Conservation 

(MONREC) will also have a role, according to interview with experts close to 

government agencies. MONREC is collaborating with international financial 

institutions on hydropower such as the World Bank Group, particularly the 

International Finance Corporation, one of the members of the group. These 

organizations are introducing the idea of Strategic Environmental Assessment 

(SEA) and “Sustainable Hydropower” (Shin and Hammond, 2015). In another 

example, in early 2016, a report titled Improving Hydropower Outcomes through 
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System-Scale Planning was launched promoting technical approaches to 

optimizing hydropower cascades (DFID, 2016). Yet, this approach fails to 

adequately consider conflict and the social-political aspects of hydropower. 

Further, MONREC is also working on the development of an Environmental 

Impact Assessment (EIA) framework, although there remain many debates about 

the effectiveness of these legal mechanisms in practice in regulating the impacts 

of the investment (Thant, 2016). 

The National Water Resources Committee (NWRC) formed by President U 

Thein Sein’s government was abolished and reformed under the NLD 

government in June 2016 (Phyu, 2016).The structure is similar to the previous 

one, but at the time of writing it appeared likely that there would be some 

changes in its membership and some of its policies. The Water Law is also 

expected to be published very soon. However, the details of the process on the 

Water Law is not publicly available (interview with U Cho Cho, NWRC advisory 

group member, 25 July, 2016). 

In this chronology of the Hatgyi Dam case, I find that the “Rights-based 

approach” has been in use in Thailand given the role of the Thai National 

Human Rights Commission, which has investigated the project and considered 

the role and responsibilities of the Electricity Generating Authority of Thailand. 

On the Myanmar side, given that the dam is linked to conflict between the 

Tatmadaw and ethnic armed organizations, potentially the “Rights-based 

approach” is relevant given the political dialogue and peace process that is now 

ongoing, albeit in a fragile state. 

Yet, the language of “Rights” also comes with limitations in the context of 

existing government institutions, laws and their legal implications in Myanmar. In 

particular, there are limitations within the 2008 Constitution that could limit how 

Rule of Law in Myanmar can achieve justice in Salween Water Governance, 

which is discussed further in the “Rights-based” analysis section. 
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Figure 6: Community Map 

of Kaw Ku Island on 

Salween showing how they 

share the use of island 

traditionally. 

Livelihoods and Resource Management in Kaw Ku and Mikayin 

Villages14 

The field research was conducted in Kaw Ku and Mikayin villages, located 

downstream of the proposed Hatgyi dam site. The connected ecosystems of the 

Salween River and Mikayin’s lake and Kaw Ku Island are considered critical to 

the people’s livelihoods. Here, people have long adapted to the seasonal 

fluctuations of the river. When the river rises and floods, Mikayin’s Dawla lake 

expands, whilst Kaw Ku Island is submerged beneath the water, thus making this 

period good for fishing. As the floodwaters go down, the lake diminishes in size 

and the island appears again. This period is good for cash crops farming on the 

island (interview with Ko Thout Kyar, 11 November, 2015).  

Kaw Ku Island is a seasonally flooded island in the mainstream Salween River, 

shared by three villages located on both banks of the Salween River. It is located 

about 12kilometers North of Hpa-an. As shown in Figure6, a map15was 

produced by villagers demonstrating how they divide and use the island between 

three villages, namely: 

 The blue part are farm fields managed by 

Mizan village; 

 The long yellow part are farm fields managed 

Mokadi village; 

 The light yellow part are farm fields managed  

by Kaw Ku Village; 

 The small brown areas are sandy parts of the 

island where there are no plantations; and 

                                                            
14 The research findings in Kaw Ku and Mikayin villages are gathered in cooperation with the 
KESAN local team in Hpa-an. 
15The map was produced by villagers on 24 February 2016 during field work together with 
KESAN team in Kaw Ku Village. 
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 The small dotted lines showing original part of the island but lost by 

strong annual water flow.  

About 70 to 80 families do farming on the island once the Salween River’s 

floodwaters recede in the beginning of October. It is a valuable source of land as 

the soil is good for seasonal plantations. The annual income for a household 

using this island is approximately 3,000USD (Interview with U Myint Sein, 25 

January 2016).This income is generated over three to four months when the 

island is used for growing seasonal crops (see Figure7). Moreover, villagers also 

get other income from fishing on the Salween River and lake in Mikayin 

community during fishing seasons.  

Figure 7: Peanut cash crop production on Kaw Ku Island 

 

 

 

 

 

 

Figure 8: grazing land near Mikayin Village 
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The head of the villages take a lead in sharing the use of the island, as well as the 

use of lake for fishing (Interview with KoNyan Win, 12 November 2015). 

Traditionally, they also share responsibilities for livelihood activities such as 

fishing and farming among men and women. However, men are more influential 

in taking the lead on any initiatives related to resource management in 

community.        

They practice traditional ways of managing their agriculture and crops according 

to the season. “On-Land” (Farm Rice) is sown starting from the Burmese month 

of Nayon (June). After the sowing of the on-land rice is finished in the month of 

Waso (July), the reaping starts in Thadingyut (October) and ends in Nadaw 

(December). The showing of “In-Water” (Patat Rice) starts in Tawthalin 

(September). The reaping of in-water rice starts in Tanzaungmon (November) 

and ends in Nadaw (December). The “Original-Mixed Land and Water" 

(MuyinRice) is sown in the month of Pyatho (January) and reaped in the month 

of Tagu (April). In places where the reaping has been done the earliest, various 

beans are planted in those places. The sowing of the government bean starts in 

the month of Thadingyut (October) and is reaped in the month of Tabaung 

(March). Green gram bean is planted from the month of Tanzaungmon 

(November) to the month of Tagu (April). The farmers also normally plant 

vegetables together with the beans. After reaping the agricultural crops, the land 

is used as a grazing land for buffalos and cows (Interview with Elders Group, 26 

February 2016).   

Dawla Lake (see Figure9)16 in Mikayin Village nearby Kaw Ku Island is also 

valuable for the livelihoods of the surrounding six villages. It is connected to the 

Salween River, such that when the river flow goes down the lake, it also shrinks. 

At this time, land is exposed to graze animals such as goats and cows. During the 

rainy season, water level from the river goes up and floods the whole area 

flowing into the lake, and fish from the river migrate to breed and grow in the 

lake (Interview with KoKyawHla, 12 November 2015). This is a very good time 

                                                            
16Produced by villagers on 2 February 2016) 
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for the villagers to go fishing. This is the area of living by flood and wetland 

ecosystem, and is the source of their livelihood. The farmers depend on these 

floods to receive soil nutrients from the Salween River (Interview with 

DawMyaNyunt, 4 February 2016). As shown in Figure8, villagers have their 

traditional lake use and management regulations. There are four main colors 

presented in the map: green parts represent the forest area; yellow are paddy 

fields; blue is the lake; and, brown parts are small rock mountains.  

The six villages that surround the lake have no territorial disputes (Interview with 

Ko Nyan Win, 12 November 2015). Even though they don't have official maps 

of resource use boundaries such as the island and lake, they have informally 

agreed boundaries using signs and landmarks, such as big trees, mountains and 

small streams as seen in Figure8.  

It floods in Mikayin village during the months of Waso (July), Wagaung (August), 

and Tawthalin (September).The largest fish catch is from the month of Tabaung 

(March) to the month of Tagu (April). Meanwhile, the month of 

Nadaw(December) is a religious period, when there are meditation retreats and 

no one can go fishing as it is not permitted to kill during this period according to 

Buddhist teaching (Interview with Elders Group, 26 February 2016). 

The six communities have an informal agreement between them to avoid 

overfishing and threats on fish species, including restrictions on the types of 

equipment used for fishing where tight fishing nets and electronic devises are not 

allowed. If someone is found using them, the first time they are given a warning, 

and if there is repeated use, the equipment is confiscated (but only if the 

equipment has a low value) (Interview with Youth Groups, 26 February 2016). 

There are other regulations, too, such as that catching fish during the hatching 

period is not allowed because it can harm the breeding of the fish species (see 

Figure10). 
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Figure 10: Fishing in Dawla Lake and Grazing Land when the lake diminishes in 

size in dry season 

                                                                                                                                              

It has been the practice for all the villagers to group together and make decisions 

based on a general consensus on setting rules and regulations and disseminating 

them. The main persons who take the lead are the monks, village elders, and 

young male leaders. The women also take part in the village meetings 

[enthusiastically]. However, women don’t normally participate in the 

administrative duties of the village, such as village administration related to 

livelihood and security issues. However, there are four women “ten-household” 

leaders in Mikayin Village and they take responsibility for keeping village records 

of meetings related to the management of the lake. Women also take part in 

fishing activities. Some go fishing themselves whilst some make fish 

 

Analysis 

Analysis from a rights-based perspective 

Looking at the existing decision-making processes around water sector from the 

perspective of a rights-based approach, the issue of water justice is a key issue in 

Salween River policy discussions. From the case of Thailand’s Office of the 

Prime Minister that set up a subcommittee to study and monitor the human 

rights impacts of Hatgyi Dam project in 2009, and the Thai National Human 
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Rights Commission’s related studies of the human rights issue at the Hatgyi Dam, 

it is clearly seen that in Thailand, a rights-based approach is being used to 

respond to the issues raised by the villagers around Hatgyi Dam. However, there 

is no clear deepening of this approach given the situation in Thai politics at the 

time of writing, which is currently a military government. 

In Myanmar, the establishments of the Myanmar Peace Center during the U 

Thein Sein Government, despite its limitations discussed in Section __, reveal 

efforts between the government and ethnic armed organizations that directly and 

indirectly address the issue of resource governance through political dialogues on 

peace and federalism such as decentralization of natural resource governance. 

However, the problem remains given the fighting in ethnic areas and the fragile 

peace process, including around the Hatgyi dam area (Burma Partnership, 2012).  

Furthermore, as discussed in Section 4.2 regarding water governance, the U 

Thein Sein government also tried to establish policy and institutions such as the 

National Water Resources Committee and the National Water Policy (2014). 

However, there remain many gaps between government policy, institutions and 

practices, especially in the case of Salween River. For example, Myanmar has 

never had a clear policy or legal mechanisms on trans-boundary water, nor on 

conflict sensitive water disputes such as on the Salween River. Myanmar’s 

National Water Policy (2014), authored by an expert group of the National Water 

Resources Committee (NWRC), does not clearly mention about how the policy 

will address these issues. There is no comprehensive Water Law in Myanmar yet, 

although there are many investments related to water resources such as 

hydropower projects.  The most relevant law is the Conservation of Water 

Resources and Rivers Law (2006), which addresses only three main themes: 

navigation on rivers; water infrastructure (excluding hydropower and irrigation 

infrastructure); and water pollution. This is partly explained by the fact that it is 

the Ministry of Transportation that is the responsible body mandated by this law. 

Similar to the National Water Policy, the law fails to address key water 

governance disputes happening especially in conflict and trans-boundary areas 

such as the Salween River. 
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Since the assumption of National League for Democracy in government from 

April 2016, there was a reform of the NWRC in June 2016, yet the direction of 

any updated National Water Policy (2014) is not clear. There are also limitations 

in the reformed peace process, where the “21stCentury Panlong Peace 

Conference” appears not yet to be on the same page with what many ethnic 

people would like to see in terms of the right to self-determination and the 

creation of a federal political system.  Moreover, the government is also trying to 

establish “Rights-based” efforts with other international actors such as the 

International Finance Corporation, member of the World Bank Group member, 

the idea on sustainable hydropower pathway and Strategic Environmental 

Assessment and the development on Environmental Impact Assessment. Despite 

these ideas being explored, there are many public debates about how can these 

tools address the issue of peace and conflict in the ethnic area. 

It has not just been the governments who have used different aspects of the 

rights-based language as mentioned above. Civil society organizations have also 

been very strong in articulating a “Rights-based approach” in responding to the 

Hatgyi Dam case. The movement of the Karen Rivers Watch (KRW) network 

since 2003 has called for the right to access to information, respect for the rights 

of ethnic community, and the move to halt dam projects on the Salween River. 

KRW also works together with other ethnic river networks (such as the Save the 

Salween Network, Burma Rivers Network and Salween Watch) to amplify the 

voice of communities living along the Salween River, together with other 

individuals and concerned organizations across the country. With this, there are 

indeed strong “Rights-based” claims towards the state regarding the Hatgyi Dam 

and other Salween Dam projects. 

Analysis from a rites-based perspective 

The case studies of Kaw Ku Island and Dawla Lake have shown that there is also 

a strong “rites-based” perspective within the community that links the Salween 

River to community livelihoods. Villages in this area of the lower Salween River 

Basin in Karen State have traditional systems (i.e. non-written regulations) for 

governing and using the valuable, seasonally-changing natural resource base. For 
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example, they have a traditional form of community natural resource use map as 

shown in Figure 6 and Figure 9), from which they know exactly where the 

mountain, forest, paddy field, river and lake are situated. KoNyan Win, village 

head of Mikayin, said: 

“We know exactly where our natural resources are and how to manage it sustainably 

and equally among our villager. We have been managing traditionally to live in 

harmony with our resources since our ancestors.” (Interview on 12 November 

2015) 

Hereferred, for example, to Dawla Lake which is to the South of Mikayin Village 

and that is divided between six villages. The lake provides food and drinking 

water for villagers as it is connected to seasonal river flow of Salween River. 

However, he said that the government poorly understands these values. In 2013, 

for example, the state government fisheries department sought to give Dawla 

Lake as a concession to a private company for commercial fishing (during the U 

TheinSein Government period). The communities that are dependent on this 

resource resisted the idea and submitted a letter to the KarenState chief minister, 

claiming that the lake had been owned by the local community since their 

ancestors and has been a key source of livelihood for fishing. 

Villagers who farm on Kaw Ku Island are seriously concerned about the 

government’s plans to build the Hatgyi Dam upstream. KoThout Kyar, the 

village head of Kaw Ku village, said that: 

“If the dam is built, the natural balance will be completely destroyed. The river’s flows 

will be blocked by dam, and there will be no seasonal lake or island, and no chance for 

fishing and farming.” (Interview on 11 November 2015) 

He said that he and others are very much worried about theHatgyi Dam project, 

as they have no official information from the government, but had just heard 

about the project from the news and from other civil society organizations. He 

alsocommented that he is not sure on who will take the responsibility for their 

lives if the dam is built (Interview with KoThout Kyar, 11 November 2015). 
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Discussion 

It is important to consider both the “Rights and Rites” approaches to address the 

Salween issue. We have seen that the government existing policy making and 

institutional arrangements (could be seen as "Rights" and "Rites" issue) have 

neglected the role of the local community in managing natural resources. The 

Save the Salween Network17 has been claiming that the Salween River is the 

lifeblood of local people, providing livelihood opportunities and culture identity. 

The Save the Salween Network, in its statement on 22 February 2016 states that 

the Salween issue is mainly about environmental injustice18 for ethnic community 

(SSN, 2016), which can be understood from a “Rights and Rites” perspective. 

There are many successful case studies of community-based approaches for 

managing natural resources sustainably (“Rites” approach). In the report 

Accessible Alternatives (2009) which details some of these case studies19 , the 

Burma Environmental Working Group pointed out that ethnic communities 

have their own systems of natural resource management that both support their 

lives and the sustainability of resources in itself (BEWG, 2009). A report titled 

Our Customary Lands launched in July 2016 by the Ethnic Community 

Development Forum, drawing on seven customary land management systems in 

six ethnic communities, claims that ethnic customary land management systems 

needed to be protected and recognized by a new federal constitution and 

decentralized legal framework, which is an issue of both “Rights and Rites” 

(ECDF,2016). 

There are public debates among community activists, experts and academic 

researchers that Myanmar’s development has been driven by the economic 

interests of a smaller group of people, rather than the public interest of the 

                                                            
17 Save the Salween Network is a campaign network of both local communities from Salween 
River Basin and community based organizations who work on environmental justice issues across 
the country.https://web.facebook.com/Save-the-Salween-Network-1685498275073019/ 
18 Environmental Injustice can be understood as distributional justice ; procedural justice ; and 
recognitional justice as discussed in a presentation (Aug 12, 2016) by Dr.Carl Middleton on 
Environmental Justice and the Nexus 
19 The case studies report about external threats on local knowledge on resource management, 
livelihood systems from Arakan, Kachin, Karen and Lahu Communities indicate how militarizing 
and development projects in that area have destroyed local natural resource management systems. 



 

  
International Conference on the Mekong, Salween and Red Rivers: Sharing Knowledge and 

Perspectives Across Borders | Faculty of  Political Science, Chulalongkorn University | 12th November 2016 
 

 

758 

 

country (The issue of "Rights"). For example, at the Myanmar Energy Forum on 

9 March 2016 in Nay Pyi Taw, experts pointed out that Myanmar is struggling 

with different policies and different master plans, such as the Myanmar National 

Electrification Plan (September 2015) supported by the World Bank versus the 

Myanmar Energy Master Plan (December 2015) supported by the Asian 

Development Bank (ADB) (Myanmar Energy Forum Report, 9 March 2016). 

Meanwhile, laws and policies on development and investment are not developed 

in support of each other (for example: National Land Use Policy- January 2016, 

Nay Pyi Taw).Frame work sand mechanisms, such as the Strategic 

Environmental Assessment EIA, have been introduced by the World Bank to 

deal with development issues, but it is not clear how they will address key issues 

such as peace and conflict impact (IFC, 2016). The EIA20 Procedure – approved 

by the cabinet in November 2015 – was drafted with support from the ADB, and 

although it was said to be based on guidelines from the International Finance 

Corporation it fails to cover complaint mechanisms and only poorly recognizes 

community rights as it does not, for instance, mention about “Free, Prior and 

Inform Consent” which are important community rights for ethnic groups. 

As all of the current laws and policies are under the 2008 Constitution (The issue of 

"Rights"), government legal mechanisms will have limited consideration on the 

peace process, decentralization, and revenue sharing of natural resources that 

ethnic nationalities are negotiating for (PRIO, 2012). A member of Parliament 

from the NLD, elected to the Lower House and who is Chairperson of the 

Lower House Committee for Natural Resources Affairs, stated in his interview 

that State government should have decision-making power for development 

projects in their areas as mentioned in the Constitution (interview with U Soe 

Thura Htun, 29 July 2016). Related to this perspective, the Myanmar Times 

newspaper recently stated that the Shan State government is planning to stop all 

hydropower projects in Shan State (Htwe, 2016). Meanwhile, in an interview, the 

Karen State Chief Minister mentioned that: 

                                                            
20 MOECAF Myanmar EIA Procedure - December 29, 2015 
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“We are aware of the negative impacts of the Hatgyi Dam on the environment and 

people, but we are not sure exactly how to deal with the Hatgyi Dam as the decision 

was made by the Union Government of the previous Government.” (Interview with 

Daw Nan Khin Htway Myint, 19 June 2016) 

The decision-making role of the State Government is unclear on development 

projects like dams on the Salween River, even if the project is situated 

geographically within the relevant State administration control areas. This is an 

ambiguous part of the Constitution that can be understood from the perspective 

of “Rights”. Given this ambiguity, the current government should pay more 

attention to these fundamental political problems as it promised in the NLD 

Election Manifesto (2015). The rush towards foreign investment and 

development projects especially in conflict affected areas without considering 

justice in resource governance, could lead to a political deadlock in the peace 

negotiations. International actors and investors should pay serious attention to 

these challenges, including over justice in water governance.  

The environmental, social, political and economic costs of hydropower projects 

should also be counted in the decision-making process. Prof. Maung Maung Aye, 

retired Rector of Yangon University of Distance Education and Chief 

Advisor/Head of Myanmar Environment Institute, said that: 

“All life is connected; we need to have environmental ethics, meaning we need to pay 

reverence to all life, pay respect for sustainable life, apply frugality in environmental 

conservation and resource management.” (Interview with Prof. Maung Maung 

Aye, 2 July 2016). 

U Own Myint, Chairperson of the advisory group of the NWRC, said that  

“… we need neither have an optimistic nor pessimistic view, but we need to have a 

realistic view…” of understanding the issues and shaping policy towards water 

governance on the Salween River (Interview with U Own Myint July 24, 2016).  

Karen National Union (KNU) Vice Chairperson Padoh Naw Seporah Sein 

mentioned in a documentary interview that the KNU has a clearly stated policy 
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that a moratorium for the Hatgyi Dam project and other Salween dams should be 

made and no discussion on this before peace has settled down in the ethnic areas 

and resource governance and federal issues are sorted out (Fawthorp, 2016).  

In summary, given the current political context in Myanmar under the 2008 

Constitution which incorporates significant military control, the “Rights” 

approach can probably deal with the issue of transparency, accountability and 

regulations of best practices on technical aspect of hydropower development. 

However, it cannot address the issue of justice if the “Rites” approach is not 

accounted into the decision-making processes that will lead to an equitable 

outcome for all parties involved. 

 

Conclusion 

This paper has examined the “Rights” and “Rites” approaches as a conceptual 

framework to analyze how decision-making processes for the Hatgyi Dam on the 

Salween River have taken place. It has described “Rights” as a state and legality 

approach and “Rites” as a locally-defined approach to cultural norms from the 

community. Taking the case study of  the Hatgyi Dam, the paper has looked at a 

chronology of  events and local ways of  livelihood and resource management 

systems near Hatgyi area in Karen State. The paper has also analyzed government 

policies, legal implications and local resource management systems. In its analysis, 

the paper has drawn out discussions on potential responses to Water Justice in 

Salween. 

Millions of ethnic people are living along the Salween River who mainly depend 

on water-related resources for their livelihoods. The Salween River is also a 

symbol of cultural identity since their way of life is interdependent with the river 

basin ecosystem. Large-scale development projects such as the Hatgyi Dam, 

threaten existing ways of life for Karen people living along the Salween. The 

Hatgyi Dam case study clearly shows how an ethnic Karen community has 

traditionally managed to live with the river resources on the Salween River 

sustainably until now. However, this way of life is threatened by plans for 
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hydropower dam projects on the Salween River, which take place in the context 

of violent conflict, militarization and human rights violations. Decision-making 

over the Salween Dams has been highly centralized to date. Furthermore, there 

has been significant discussion nationally and internationally that approaches 

towards justice in water governance should be in place to address water-related 

issues in Myanmar, including for hydropower dams on the Salween River. 

From the perspective of water justice, as discussed in this paper on conceptual 

framework and policy discussion, “Rights” and “Rites” are interconnected. 

Government policies and legal mechanisms in Myanmar do not yet fully reflect 

Human Rights-based approaches. Policy institutions, such as the National Water 

Resources Committee, and other actors in current official decision-making 

processes such as financial institutions and international experts, should also 

consider “Rites” based-approaches in shaping water governance policy in 

Myanmar. In conclusion, I argue that there is an opportunity in Myanmar to 

work with both the perspectives of “Rights” and “Rites” approaches in water 

governance policy development, which could reflect a positive response towards 

inclusive decision-making in order to address the issue of justice on the Salween 

River. 

 

 

 

 

 

 

 

 

 



 

  
International Conference on the Mekong, Salween and Red Rivers: Sharing Knowledge and 

Perspectives Across Borders | Faculty of  Political Science, Chulalongkorn University | 12th November 2016 
 

 

762 

 

References 

Bauer et al. (2016)."Sharing the Wealth: A Roadmap for Distributing Myanmar's 

 Natural Resource Revenues." Andrew Bauer, PaulShortell and Lorenzo 

 DelesguesNatural Resource Governance Institute: 4-18 

BEWG (2009).Accessible Alternatives: Ethnic Communities' Contribution to 

Social Development and Environmental Conservation in Burma. 

Burma Environmental  Working Group  

Badenoch, N. and P. Leepreecha (2011). Rights and Rites:  

Local Strategies to Manage  Competition for Water Resources in 

Northern Thailand. Water Rights and Social Justice in the Mekong 

Region. K. Lazarus, N. Badenoch, N. Dao and B.  Resurreccion. 

London 

Burma Partnership (2012). “We Have Seen This Before”: Burma’s Fragile Peace 

Process.  

Burma Partnership (2016). MPC Future Unknown, Peace Continues To Be 

Taken  Hostage. April 6, 2016 

BurmaNet News (2005). Mizzima: Mass signature campaign against Salween 

Dam -  Violet. Tuesday 31 May 2005 

Doran et al, (2014). "Hydropower in Myanmar: Sector analysis and related legal 

 reforms".D. Doran, M. Christensen and T. Aye International Journal on

 Hydropower and Dams: Volume Twenty One, Issue 3, 2014 

DFID (2016). Improving Hydropower Outcomes Through System-Scale  

Planning:An Example from Myanmar. United Kingdom's Department 

for International Development (DFID), The Nature Conservancy, WWF 

and The University of Manchester. 

ECDF (2016). "Our Customary Lands: Community-Based Sustainable Natural  



 

  
International Conference on the Mekong, Salween and Red Rivers: Sharing Knowledge and 

Perspectives Across Borders | Faculty of  Political Science, Chulalongkorn University | 12th November 2016 
 

 

763 

 

Resource  Management in Burma”. The Ethnic Community 

Development Forum (ECDF) 

Fawthorp (2016). "Mega Dams on Thanlwin" documentary directed by Tom  

Fawthorp with Democratic Voice of Burma and Karen 

Environmental and Social Action  Network (uploaded in YouTube)  

Htwe (2016). Hydropower dams, major development projects suspended in Shan  

State:  minister. Myanmar Times. Friday, 8 July 2016. 

International River (2013). Briefing: Current Status of Dam Projects on Burma's 

 Salween River, International Rivers. 

International Rivers (2016).Current status of Dams on the Salween River by  

Salween Watch. International Rivers February 29, 2016 

IFC.2016a. IFC Hydro Advisory.Advancing sustainable hydropower.  

IFC World Bank Group 

Kattelus et al. (2013).Myanmarunderreform:Emergingpressuresonwater, 

 Energyandfood security. NaturalResourcesForum38 (2014)85–98 

Karen River Watch. 2016. Karen State September 2016 conflict:  

The real motivations  behind renewed war. 

Karen River Watch. 2014. Afraid to go home.  

KESAN (2008).Khoe Kay: Biodiversity in Peril.Karen Environmental and Social  

 Action  Network. 

KUDO Toshihiro (2011). Result of The 2010 Elections in Myanmar.  

 MYANMAR: AN ANALYSIS. (3) New Political System. IDE-JETRO 

Lazarus, K., N. Badenoch, et al., Eds. (2011).Water Rights and Social Justice in  



 

  
International Conference on the Mekong, Salween and Red Rivers: Sharing Knowledge and 

Perspectives Across Borders | Faculty of  Political Science, Chulalongkorn University | 12th November 2016 
 

 

764 

 

the Mekong Region.London and Washington DC, Earthscan. 

Linton (2012) The human right to what? Water, rights, humans, and the relation  

of things. The Right to Water: Politics, governance and social struggles: 

45 

Molle et al (2009). Contested Waterscapes in the Mekong Region: Hydropower, 

 Livelihoods and Governance.London, Sterling, VA, Earthscan. 

Middleton (2015) Resource Politics: Transforming Pathways to Sustainability.  

Institute of Development Studies, University of Sussex. 

McCully (2001) Silenced Rivers: The Ecology and Politics of Large Dams.  

Enlarged and  Updated Edition. London and New York, ZED Books. 

Molle, Foran et al. (2009) Contested Waterscapes in the Mekong Region:  

Hydropower, Livelihood and Governance.Damming the Salween 

River:Ch.5 Magee and  Kelley.London and Washington DC, Earthscan. 

Mizzima (2016). Myanmar’s 21st Panglong Peace Conference ends with long  

road ahead. Saturday, 3 September 2016 by AFP 

Myanmar Energy Forum Report (March 9th, 2016) Nay Pyi Taw, Republic of the 

Union of Myanmar. 

NLD (2015). National League for Democracy 2015 Election Manifesto  

 (Authorized English Translation) 

PRIO (2012).PRIO Policy Brief 11.Can Myanmar’s 2008 Constitution Be Made  

To Satisfy Ethnic Aspirations? 

President's Office (2016).Order 50/2016.Republic of the Union of Myanmar. 

 National Reconciliation and Peace Center formed (11 July, 2016). 



 

  
International Conference on the Mekong, Salween and Red Rivers: Sharing Knowledge and 

Perspectives Across Borders | Faculty of  Political Science, Chulalongkorn University | 12th November 2016 
 

 

765 

 

President's Office (2016).Accreditation for 21st Century Panglong Union Peace 

 Conference. (Nay Pyi Taw, August 16). 

Phyu (2016).Re-launched committee to manage water resources.Myanmar Times. 

 Monday, 11 July 2016. 

SSN (2016).Statement of Save the Salween Network in Yangon. 

 (February 22, 2016) 

Simpson (2013). "Challenging hydropower development in Myanmar (Burma): 

cross- border activism under a regime in transition" The Pacific Review 

Simpson (2007). "The environment - Energy security nexus: critical analysis of an  

 energy  'love triangle' in Southeast Asia" Third World Quarterly 

Smajgl, A. and J. Ward, Eds. (2013). The Water-Food Energy Nexus in the  

Mekong  Region: Assessing Development Strategies Considering 

Cross-Sectoral and  Trans boundary Impacts. New York, Heidelberg, 

Dordrecht, and London, Springer. 

Shin and Hammond (2015). IFC to Lead sustainable hydro in Myanmar.  

 Myanmar Times. Wednesday, 23 September 2015 

TERRA (2006).Chronology of Salween dam plans (Thailand and Burma)  

Compiled by  Towards Ecological Recovery and Regional Alliance, 

November 2006 

Thant (2016). New environmental impact rules released. Myanmar Times. 

 Friday, 15 January 2016. 

Wade (2012). Myanmar: Ceasefire does not mean peace by Francis Wade.  

Aljazeera,  Opinion, Politics 15 February 2012. 



 
 

International Conference on the Mekong, Salween and Red Rivers: Sharing Knowledge and 
Perspectives Across Borders|Faculty of  Political Science, Chulalongkorn University | 12th November 2016 

 

766 

 

Ethnobotanical Study on Some Plants Growing Along 

the Thanlwin River in Lashio District, Northern Shan 

State, Myanmar 

 

Mar Mar Aye 

Botany Department, Lashio University 

Emial:pro.marmaraye@gmail.com 

 

Abstract 

Most of local people who live in villages in Kun Lone Township rely on herbal 

medicinal plants for their treatment of various diseases. However this indigenous 

knowledge is only sharedthroughverbal communication and that there was no 

written documentation yet.This paper will discuss the findings of 

theethnobotanical study done in four selected villages in Kun Lone 

Township,Lashio District, Myanmar.These villages are home to various ethnic 

groups,such as the Shan, Wa, Kokant, Larr Hu and Kachin.These villages are 

selected for the research within a 79-mile radius around Lashio, and these are: 

Yaelei Kyun, Tone Kyat, Wa Soke, and Ohn Tone.  In the study, 21 medicinal 

plants were collected and identifiedalong with taxonomists in the Department of 

Botany ofLashio University. Out of collected medicinal plants, 40%are wild 

plants and 60%are both wild and cultivated.The local names,habitat classification, 

availability and uses of medicinal plants, conservation efforts done by inhabitants 

were analysed. Both qualitative and quantitative analytical methods were used in 

this study.  

Keywords: herbal medicine, ethnobotany, herbalist, Kun Lone, natural remedy 
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Introduction 

The term “ethnobotany” was first coined in 1896 by the American botanist John 

Harshberger as the study of plants used by primitive and aboriginal people. Since 

then it has been defined as the traditional knowledge of indigenous communities 

of the surrounding plant diversity and the study of how the people of a particular 

culture and region make use of indigenous plants. The study of ethnobotany is of 

great importance in helping us have proper understanding of the interrelations of 

all the several traits and of the whole material and intellectual culture of a people 

in its entirety. As Harshberger (1896) argued, “withoutthe light afforded by 

ethnobotany an investigator may easily go far astrying interpreting his 

observations”. 

Ethnobotany has its roots in botany.Ethnobotanical studies are significant in 

giving locally important plant species especially for the discovery of crude drugs. 

Right from its beginning, the documentation of traditional knowledge, especially 

on the medicinal uses of plants, has provided many important modern drugs 

(Cox, 2000; Flaster, 1996). It is the study of how people of a particular culture 

and region make the use of indigenous plants. Ethnobotanists explore how plants 

are used for such things as food, shelter, medicine, clothing, hunting, and 

religious ceremonies. Traditional medicine has been in practice in different parts 

of the world from time immemorial. 

Thanlwin River, known as the Nu in China and the Salween River in Thailand, is 

about 2,820 kilometers long, originatingfrom East Tibet Region of China and 

flowing Southeast through Yunnan Province, and down into Myanmar, where it 

cuts through the Shan Plateau. 

Lashio District is situated in Northern Shan State. There are various tribes that 

live in this area.The study site of this research is Kun Lone area where ethnic 

groups such as Kokant, Wa, Shan, Larr Hu and Kachin are located. Most of the 

local people have been using traditional medicine for treating their health 

problems. This is because herbal plants can be obtained from their surroundings 

easily and at a cheap cost.Medicinal plants can support in the healthcare system 

of local communities. An indigenous knowledge of useful plants is a valuable 
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cultural resource of   indigenous people in which local people can benefit from 

their sharing of this information about plants ‘diversity and their usage to 

everyday life.  

 

Methodology 

The study employed a mix of qualitative and quantitative techniques in data 

collection through a botanical survey, interviews with villagers, and site visits in 

the selected study areas in Kun Lone Township. 

Through the aid of a GPS device, four villages were selected for the research 

based on a 79-mile radius around Lashio: YaeleiKyun, Tone Kyat, WaSoke, and 

Ohn Tone. Details of each village are discussed in Section 3.  

1. Botanical Survey 

Specimens were collectedwith the help of informants and processed through the 

use of the herbarium stand method. The collected fresh specimens of both 

vegetativeand reproductive parts of the plants were identified by using available 

literatures. Taxonomic descriptions were accompanied with the photographs of 

its natural habitat and inflorescence. Both the vegetative and reproductive parts 

of the specimens were then pressed dried, preserved and mounted on herbarium 

sheets in the Botany Department of Lashio University. Both the vegetative and 

reproductive parts of the fresh specimens were used for morphological studies. 

2. Interviews 

Table 1 summarizes the number of interviews in each village. Interviews were 

guided by a questionnaire which is comprised of open questions that were asked 

depending on the plants that are located in the village. Topics covered include: 

use of herbal medicine versus modern medicine; uses of plants and importance to 

the community; what species are cultivated locally and which are collected wild, 

and areas where plants are  collected from ; the evolution of wild plants 

availability and its reasons of such change/s.  
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Table 1. Interviews in the Study Areas 

Village No. of Interviewees Herbalist 

YaeleiKyun 20 1 (male) 

Tone Kyat 20 1(female) 

WaSoke 20 1(female) 

Ohn Tone 20 1 (male) 

 

Figure 1. Map of StudyArea (Four Selected Villages) 

 

 

Source:  Map code: UTM  47 Q 

 

3. Geography and Livelihoods of the villages 

3.1 Yaelei Kyun 

Yaelei Kyun Village is located on the bank of the Thanlwin River. This village 

houses a total population of about 200 people of Shan ethnicity and is made up 

of 36 households.In summer and winter, the villagers cultivate seasonal 

vegetables and herbal medicinal plants on the riverbank and sell the produceto 

local consumers. In rainy season, transportation to Yalei Kyun is by boat which 

travels across the Thanlwin River from Kun Lone. While the local people also 

use modern medicine, majority of the villagers rely on herbal plants given by 

herbalists for their health problems. For serious health problems,they go to 
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public hospital with the treatment of modern medicine by health providers in 

Kun Lone City. Most villagers pay respect to U Sai Aung Myat, a Shan, who is 

one of the herbalists in Yaelei Kyun has a long experience in the treatment of 

various ailments in this village. Herbal medicinal plantsare cultivated in his and 

his wife’s home garden whichis situated near the bank of Thanlwin River are used 

either for medical care given to patientsor for sale. This village is selected to 

analyse the people’s reliance on herbal medicine, their economic situation, and 

their ways of addressing health issues.  

 

Figure1.Interview with Shan herbalist and his wife at Yaelei Kyun Village 

 

 

 

 

 

 

 

 

Figure2. Preparing the cultivated herbal medicinal plants for sale at Yaelei Kyun 

 

 

 

 

 

 

 

 

Photo credit: Swe Swe Win 
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3.2 Tone Kyat 

Tone Kyat Village is also located on the bank of the Thanlwin River. There are 

170 households with a total population of 1288 individuals.It is home to the 

Kokant and Shan ethnic groups. Most of the villagers depend on agriculture. The 

local people mostly cultivaterubber and corn for their raw materials for export. 

According to some villagers, most of youth villagers havebeen away from their 

homes either to study or to work. The youth villagers believed that if they study 

foreign language thoroughly, they can get better jobs with higher positions in 

neighboring countries such as Thailand.Because of their economic scale, the level 

of wealth in Tone Kyat is higher than Yaelei Kyun. In Tone kyat village, human 

resources move to other region in order to find job opportunities or to learn 

foreign language (Chinese).  

Located at the village,the slope surface of mountain area is rich in various herbal 

medicinal plants. Herbalists and some villagers collect plantsin this area not 

onlyfor treatment of ailments for household use but also forselling in the 

market.There is a government-supported primary school for basic education in 

this village. Teachers teach the students in Myanmar languages.  

Since 2010,Kun Lone hydropower project was planned to be built on Thanlwin 

River near Tone Kyat Village,but most villagers opposed this project. 

 

Figure 3. Left Photo: Interview with villager (Kokant ethnic group) of Tone 

Kyat; Right Photo: Raw materials of rubber for export 
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Figure 4. Interview with Myaung zee herbalist at 5 days market of Tone Kyat 

Village 

 

 

 

 

 

 

 

 

 

 

Photo credit: Thi Thi Tun,20 December 2015 

 

3.3 Wa Soke 

Wa Soke is located at the top of the mountain, East of Kun Lone city. The village 

is about nine miles away from the Thanlwin River mainstream with a population 

of about 214 people (41 households).It is home to the Kachin ethnic tribe. 

Villagers usually travel by car or by motorcycles up and down the mountains. 

During rainy season, it is difficult to travel due to its slippery and dangerous 

roads. Some villagers earn a living by cultivating sugarcane and corn. Majority of 

the population are poor who rely on local food resources and have less income. 

Men usually work in shift cultivation while women stay at home to care for the 

children. 

Because of transportation difficulties and their economic status, local people rely 

on herbalists who live in their village. Herbal plants can be collected at the back 

of their village easily. They said that sometimes they used a commercially-

produced traditional Myanmar medicine (Ywet-hlay brand) for health problem. 

In Wa Soke village, the herbalist used the combination of about more than one 

species. These plants were soaked in traditional rice brew or decoction of water 

for reducing of swelling internal organs of humans. For pregnant women, a 



 
 

International Conference on the Mekong, Salween and Red Rivers: Sharing Knowledge and 
Perspectives Across Borders|Faculty of  Political Science, Chulalongkorn University | 12th November 2016 

 

773 

 

certified midwife and a nurse provide serve officially in this village for those 

needing newborn care and for general health care.  

Figure 5. Left photo: Interviewing with women of Wa Soke; Right photo: 

traveling with cycle to Wa Soke Village 

 

 

 

 

 

 

 

 

 

 

Figure 6. Left photo: Dried herbal plants soaking in traditional rice brew; Right: 

dried herbal plants boiled with water 

 

 

 

 

 

 

 

 

(Photo credits: L ThiThiTun) 

 

3.4 Ohn Tone 

At the top of the same mountain, approximately two miles away from Wa Soke, 

is Ohn Tone. There are about 200people, with a total of 35 households in this 

village. It is home to Kachin and Larr Hue ethnic groups. Most of herbalists have 

no formal education. However, among them, Sai Than Sein, a Shan, is an 

educated herbalist who lives in Ohn Tone Village. Hereceived training on herbal 

medicine. He collects herbal plants from slope of mountains and forests near his 
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village. Villagers also collect the plants from their surroundings. Some villagers 

cultivate rice and corn at the slope of mountain to earn income. However, 

majority of villagers are poor. They opt to take herbal medicines whenever they 

fall sick. Sometimes they use modern medicine when they are able to afford it. 

There is a primary school supported by the government with teaching staff from 

the plain areas. 

Wasoke and Ohn Tone which are located in the mountain areas have different 

ecological status as compared with two villages such as Yaelei Kyun and Tone 

Kyat. This study has taken note of this difference in terms of comparing the uses 

of herbal plants, economic status of the villagers, and the level of trust given to 

herbalists between those who are in the plain areas and the mountain areas.  

Figure 7. Left Photo: Interviewing with herbalist (Sai Than Sein) of Ohn Tone 

Village; Right Photo:  Data collection in the field area 

 

 

 

 

 

 

Figure 8. Left Photo: Travelling to Ohn Tone Village; Right Photo: Collecting the 

valuable herbal plants  

 

 

 

 

 

 

 

(Photo Credits: Swe Swe Win) 



 
 

International Conference on the Mekong, Salween and Red Rivers: Sharing Knowledge and 
Perspectives Across Borders|Faculty of  Political Science, Chulalongkorn University | 12th November 2016 

 

775 

 

3.5 Summary 

In the four villages, people grow pumpkins, soybeans, corn, and sugarcane for 

local consumption as well as for export to neighboring countries like China. 

Rubber is mainly cultivated for export. Moreover, some medicinal orchids are 

also exported abroad. Due to these export-oriented economic activities in the 

Kun Lone, deforestation of mountain areas may occur soon. In effect, the 

valuable medicinal plants and other cash crops will eventually decline as well. 

This can affect the livelihoods of the villagers in this area. 

The majority of male youth who live in the study areas have been working in 

neighboring countries for their incomes. If this trend persists, human resources 

may decrease. Since 2010, Kun Lone hydropower project was planned to be built 

on Thanlwin River near Tone Kyat Village. Most villagers refused to the 

damming of the river. They said that if the dam is constructed across the 

Thanlwin River, their villages will be totally flooded. 

According to our research, only villagers from Yaelei Kyun rely on Thanlwin 

River for their agricultural activities. However, local people harvest sand from 

Thanlwin River for selling. Because of the quality of sand from Thanlwin River 

which is less in loam composition, most of construction companies in Northern 

Shan State use Kun Lone sand from Thanlwin. 

 

4. Ethnobotany of most important herbal medicinal plants 

In this ethnobotanical study, paper20 species of medicinal plants were collected. 

Their morphological characters and ethnomedicinal uses are discussed with 

relevant photographs as shown below 
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4.1 Asparagus 

Table 2. Ethnobotanical observations on asparagus 

 

Scientific 

name 

Asparagus spp. 

Family  Asparagaceae 

Common 

name 

Asparagus 

Local name

  

Kanyut-gale 

Myanmar 

name 

Shint  ma tat 

 

This species is collected wild in the forest by the Kokant group in Tone Kyat 

Village for use as a tonic. The tonic is prepared by cleaning the fresh or dried 

rhizome and boiling it in water producing the tonic. Both herbalists and villagers, 

both men and women, prepare this tonic. They believe that the tonic will keep 

them healthy and strong, and is mainly consumed by men. The asparagus is also 

collected by the herbalist for sale, either dried or as a tonic, and may be mixed 

with other plants. There is no shortage of this species in the forest near the 

village. 

 

4.2 Bryophyllum 

Table 3.Ethnobotanical observations on Bryophyllum 

 

Scientific name Bryophyllumpinnatum(Lam.) 

Oken  

Family  Crassulaceae 

Common name Bryophyllum 

Local name  - 

Myanmar name Ywet- kya- pin- paunt 
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According to ethnobotanical survey, Kokant herbalist said that the fresh crushed 

leaves of this species are used to apply on bone fractures and to reduce muscle 

swelling. Both men and women prepare for this treatment.  Shan and LarrHu 

tribes also use this curing technique for bone fractures. Bryophyllum is also 

collected by the herbalists or villagers as wild and cultivated plants. This species 

can be easily reproduced in their natural habitat, therefore, there may be no 

shortage of this species for collection and for home garden cultivation. 

 

4.3 Butterfly Bush 

Table 4. Ethnobotanical observations on Butterfly Bush 

 

Scientific name Buddleia acutiflolia 

Family  Loganiaceae 

Common name Butterfly bush 

Local name Ya- pomm – pan 

(Shan) 

Myanmar name Pone-ma –gyi 

 

 

Both Shan herbalists and Kachin villagers said that decoction of this species is 

used for treatment of fever by oral administration.  This traditional treatment is 

being used in Wa Soke and Ohn Tone villages. It can also be used to for reducing 

high body temperature by gargling the decoction. Both men and women can 

prepare this medicine. This species is commonly found in the forest and can be 

collected from roadsides in study sites. Because of the agricultural expansion and 

wide spread cutting of wood, the supply of Butterfly bush may decline in the 

future. 

 

 

 

 



 
 

International Conference on the Mekong, Salween and Red Rivers: Sharing Knowledge and 
Perspectives Across Borders|Faculty of  Political Science, Chulalongkorn University | 12th November 2016 

 

778 

 

4.4 Charan 

Table 5. Ethnobotanical observations on Charan 

 Scientific name Chloranthusspicatus 

(Thunb.)Makino 

Family  Chloranthaceae 

 

Common 

name 

Charan 

Local name  Tha-net-khar –pan 

Myanmar name Tha-net-khar –pan, 

Yuzana pan 

 

The paste of leaves of Charanis used as bandage to decrease swollen tissues in 

different parts of the human body. 

 

4.5 Glorybower/Bleeding-heart/Bagflower 

Table 6. Ethnobotanical observations on Glorybower/Bleeding-heart/Bagflower 

 Scientific name Cleodendrumjaponicum(Thunb.)  

Sweet 

Family  Lamiaceae (Verbenaceae) 

Common 

name 

Glorybower, Bleeding-heart, 

Bagflower 

Local name

  

Phet-khani 

Myanmar 

name 

Phet-khani 
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This medicinal plant is cooked as vegetables. The decoction of this species is 

used as bath for feminine health problem and as oral administration to reduce 

swollen gastrointestinal tract by Shan tribes in WaSoke and OhnTone. The paste 

of this species is used as a dressing to cover and reduce swollen tissues. This is 

practiced by Kokant in Tone Kyat Village. The herbalists believed that to get the 

active constituent or the treatment of diseases, users have to pay respect to these 

valuable medicinal plants in selected study areas. 

 

4.6 Hill glory bower 

Table 7. Ethnobotanical observations on Hill glory bower 

 Scientific name CleodendruminfotunatumL. 

Family  Lamiaceae (Verbenaceae) 

Common 

name 

Hill glory bower 

Local name

  

Phet-kha -phu 

Myanmar 

name 

Phet-kha -phu 

 

The ethnomedicinal uses of the two Clerodendron species – Glorybower and Hill 

glory bower – are similar. The decoction of this species is used as bath for 

feminine health problem and as oral administration for twice a day to reduce 

swollen gastrointestinal tract illnesses. This is being practiced by various tribes 

such as Shan, Kokant and Larr Hue. The paste of leaves is used as a dressing to 

cover and to reduce swollen tissues of ailing Kokant villagers in Tone Kyat. The 

herbalist who lives in Ohn Tone said that if users pay respect to these herbal 

plants, active constituent will be extracted from these.  
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4.7 Pseuderanthemum 

Table 8. Ethnobotanical observations on Pseuderanthemum 

 

Scientific 

name 

Pseuderanthemum 

latifolium(Vahl)B.Hansen, 

Family  Acanthaceae 

Common 

name 

Malabar false 

eranthemum 

Local name

  

Not known 

Myanmar 

name 

Not known 

 

The decoctions of Pseuderanthemum with former two Clerodendrum species are 

used for treating gastrointestinal tract problems by oral administration. In Ohn 

Tone Village, men prepare these dry plants by soaking with traditional rice brew. 

This is taken by oral administration to reduce interior organs swelling and for 

healthy living. The plants are collected as wild plants in the forest and from 

nearby selected villages, roadsides and slope of mountains. These are widely 

distributed during rainy season. 

 

4.8 Cryptolepis 

Table 9. Ethnobotanical observations on Cryptolepis 

 Scientific name Cryptolepisbuchanani 

Roem&Schult 

 

Family  Ascelpiadaceae 

Common 

name 

- 

Local name 

 

Nashagyi 
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Myanmar 

name 

Yan-koe-htan (Kokant) 

 

This species is collected as wild plants in the forest by both Shan and Kokant 

ethnic groups in Tone Kyat and Yaelei Kyun villages. This plant is widely 

available during winter. The leaves are cleaned thoroughly and are crushed as 

paste for use as protective barrier for treatment of bone fractures. The 

decoction of leaves is used as bath for the treatment of skin diseases.  

 

4.9 Datura 

Table 10. Ethnobotanical observations on Datura 

 Scientific name Daturametel  L. 

 

Family  Solanaceae 

 

Common name Angel's  trumpet ,Hindu 

Datura 

Local name  Badaing 

Myanmar name Badaing 

 

This species is widely distributed as wild plants along the roadsides, although 

some villagers have been cultivating this as ornamental plants. The leaves of 

Datura are cleaned thoroughly and warmed on the stove for about two minutes 

only. The warmed leaves then are crushed and used as an inhaler for the 

treatment of asthma and pneumonitis. The powder of dried seeds is used to 

curing tooth-ache and is widely practiced by herbalists in Ohn Tone Village. 
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4.10 Dendrobium 

Table 11. Ethnobotanical observations on Dendrobium 

 Scientific name Dendrobium 

aphyllum(Roxb) C.E.C 

Fisher 

Family  Orchidaceae 

Common 

name 

Leafless  dendrobium 

Local name  Thit-khwa 

 

Myanmar name Thit-khwa 

 

This species can be found wild in the forest and can also be cultivated in home 

gardens. Most of the time, this plant is widely exported to neighboring countries 

such as China. .The dried stem of Dendrobium is useful as tonic by Kokant and 

Wa ethnic tribes. Thedried stems are exported as medicinal plants to China for 

income for local people. In ‘five days’ market, there were only few of this orchids 

are available for sale. Because of the abundance in supply, there is no shortage of 

this species However, according to local people, this species is going to decline in 

numbers in some forests. 

 

4.11 Dioscoria 

Table 12. Ethnobotanical observations on Dioscoria 

 Scientific 

name 

Dioscoriabulbifera L. 

Family  Dioscoriaceae 

Common 

name 

Air potato 

Local name

  

La-pin-jek-ka-nit (Shan) 
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Myanmar 

name 

Lay- ah- lu 

 

This species is collected as both wild and garden plants in the villages in the study 

areas. In Yaelei Kyun, herbalists cultivate Air potato in their home gardens, 

particularly by growing it on fences. The bulbs have very bitter taste and thus 

may contain one of the active alkaloid constituents found in medicinal plants. 

Further, despite the needed experimentation for its efficacy, the bulbs are used to 

reduce high blood pressure as practiced by Shan herbalists in Yaelaei Kyun 

Village. 

 

4.12 Wild buckwheat/Sharimum 

Table 13. Ethnobotanical observations on Wild buckwheat/Sharimum 

 Scientific name FagopyrumcymosumMeissn. 

Family  Polygonaceae 

 

Common 

name 

Wild buckwheat, 

Sharimum 

Local name

  

Phet-mu (Shan) 

 

Myanmar 

name 

Wet-sar 

 

This species is most popular in various tribes of Northern Shan State.It can be 

collected both as wild and cultivated plants on roadsides, fields, forests and home 

gardens. It is cooked as vegetables. To reduce the high blood pressure, it can be 

eaten as a regular meal. The cleaned crush leaves combined with Cymbopogon and 

Bryoplyllumto make a paste and are used as bandage for bone fracture. This is 

being practiced by Kokant, Shan and Kachin ethnic groups in Kon Lone. There 

is no shortage of this medicinal plant so far. 
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4.13 Motherwort 

Table 14. Ethnobotanical observations on Motherwort 

 Scientific name LeonurussibiricusL 

 

Family  Lamiaceae 

 

Common 

name 

Motherwort 

 

Local name  Pingu- htaike- paike 

 

Myanmar name Pingu- htaike- paike 

 

 

The stem of this species is mixed with honey and is used for treatment of 

diarrhea and dysentery. The leaves are also used as protective barrier for 

treatment of injury. 

 

4.14 Four o’clock 

Table 15. Ethnobotanical observations on Four o’clock 

 Scientific name MirabilisjalapaL. 

Family  Nytaginaceae 

Common 

name 

Motherwort 

Local name  Lay- nar- yee -pan 

Myanmar name Myae- zu- pan /  Lay- 

nar- yee -pan 
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This medicinal plant can be cultivated in home gardens and has an ornamental 

purpose due to its flower color and sweet fragrance. It is commonly called Four 

o’clock as its flowers usually bloom at 4pm.  The leaves are boiled with water 

until a 1/3 ratio broth is reached. The decoction of dried powder on whole plants 

is used as oral medication and is taken twice a day to release urine and for 

purging toxins in the body. This is practiced by herbalists of Shan and Kokant 

villagers in Tone Kyat and Yaelei Kyun. 

 

4.15 Jew's slipper 

 Table 16. Ethnobotanical observations on Jew's slipper 

 Scientific name PedilanthustithymaloidesPeit. 

Family  Euphorbiaceae 

 

Common 

name 

Jew’s slipper, slipper 

flower, redbird flower, 

devil’s backbone 

Local name

  

Gone –ga- mum 

Myanmar 

name 

Gone –ga- mum 

 

Commonly known as Jew’s slipper, this plant is classified as wild and as 

cultivated. The leaves are cleaned thoroughly and warmed up on the stove until 

the leaves are soft. It is used to as a bandage for damaged skins or tissues and as a 

protective barrier for infection.  

 

 

 

 

 

 



 
 

International Conference on the Mekong, Salween and Red Rivers: Sharing Knowledge and 
Perspectives Across Borders|Faculty of  Political Science, Chulalongkorn University | 12th November 2016 

 

786 

 

4.16 Way bread 

 Table 17. Ethnobotanical observations on Way bread 

 Scientific name Plantago   major L. 

Family  Plantaginaceae 

Common 

name 

Way bread 

 

Local name  Ah-gyaw-ta-htaung, Pharr  

gyaw 

Myanmar name Ah-gyaw-ta-htaung, Pharr  

gyaw 

 

This plant is used as treatment for wound healing by villagers in Tone Kyat. The 

whole plant is also used to release urine (diuretic), cure for malaria, edema, and 

burning sensation of the body. 

 

4.17 Rhus semialata 

 Table 18. Ethnobotanical observations on Rhus semialata 

 

 

 

 

 

Scientific name Rhus semialata Murs. 

 

Family  Anacardiaceae 

Common 

name 

Nut gall tree 

Local name  Ma phwet (Shan) 

 

Myanmar name Chying – ma 

 

Found in the forests which are situated at slope of mountains, this plant is 

distinct for its presence of galls in the upper surfaces of leaves. The gall has active 

constituents of medicinal value. The juice from galls of leaves is used as 
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treatment for dysentery by herbalists of in Ohn Tone Village. Because of logging 

for fuel wood, this plant may soon disappear in the wild.  

 

4.18 Elderberry 

 Table 19. Ethnobotanical observations on Elderberry 

 Scientific name SambucusjavanicaL. 

Family  Caprifoliaceae 

Common 

name 

Elderberry 

Local name  Pale pan 

Myanmar name Pale pan 

 

The plants can be found in the wild and can be cultivated in home gardens. The 

leaves and flowers are boiled with water until getting a 1/3 ratio broth. The 

decoction of its leaves and flowers then are used for oral administration three 

times per day for the treatment of influenza, cough and cold by Kachin and Shan 

ethnic groups in Wa Soke and Yaelei Kyun villages. 

 

4.19 Solanum 

 Table 20. Ethnobotanical observations on Solanum 

 Scientific name Solanum indicum L. 

Family  Solanaceae 

Common name Poison berry, Indian 

nightshard 

Local name  Poison berry, Indian 

nightshard 

Myanmar name Khayan-kazawt 
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Found in the wild and as a home garden plant, its fruits are cooked or eaten fresh 

as vegetables. The leaves and roots are boiled with water in low fire for half an 

hour. The broth of leaves and roots are used for the treatment of malaria by 

Tone Kyat herbalists. 

 

4.20 White batflower 

 Table 21. Ethnobotanical observations on White batflower 

 Scientific name TaccaintegrifoliaKer.Gawl. 

Family  Taccaceae/ Dioscoraceae 

Common 

name 

White batflower 

Local name

  

White batflower 

Myanmar 

name 

Zawgyi-moke-seike 

 

This medicinal plant is found in the wild and is also grown as an ornamental in 

home gardens. The fresh rhizomes are crushed to reach a paste consistency. The 

paste then is used to cover and reduce swollen tissues. The decoction of 

rhizomes is also useful in treating malaria. The broth is taken twice a day by oral 

administration for malaria. 

 

 

 

 

 

 

 

 

 

 

 



 
 

International Conference on the Mekong, Salween and Red Rivers: Sharing Knowledge and 
Perspectives Across Borders|Faculty of  Political Science, Chulalongkorn University | 12th November 2016 

 

789 

 

4.21 Tinospora 

 Table 22. Ethnobotanical observations on Tinospora 

 

Scientific 

name 

Tinosporacriwpq( L.) 

Hook. f& Thorns. 

Family  Menispermaceae 

Common 

name 

Wu-kinn- htin 

Local name

  

Sin-don-ma-nwe 

 

Myanmar 

name 

Sin-don-ma-nwe 

 

 

This species can be found in the wild and is cultivated in the compounds of 

villagers and in the forests. This plant has female and male counterparts. Both 

male and female plants are very useful as a home remedy. The active constituents 

are found in Tinospora. The various alkaloids is believed to be present in this 

plant. To further prove this claim, a photochemical investigation should be done. 

Most of herbalists and local people believe that this plant is good for longevity. 

Further, sliced stems soaked in honey is good for curing jaundice. Tinospora is also 

good for curing heart ailments and for relieving flatulence. 
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Discussion 

In this study, 20 species of medicinal plants were collected (Figure 2).  The 

collected medicinal plants (21) belong to 20 species,17 genera and 15families.  

Figure 9. Collected Plants 

 

 

According to research findings, some medicinal plants are commonly valuable for 

various ethnics groups. Some plants are used as ethno-medicine for same 

treatment of different illnesses of various tribes. Ya-ye-laing, a Shan local name 

of a medicinal plant is commonly useful for treatment of bone fracture by various 

ethnics group. Because local people widely cut this plant for treatment of bone 

fracture and other aliment diseases, no reproductive organs were found yet. The 

distinct characteristic of this species is the presence of fibrous venison leaves. 

 

Figure 10. Left Photo: Ya-ye-laing plant climbing on another plant; Right 

Photo: presence of fibers in leaves’ veins 
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The herbalists are very important to the local communities. Due to the location 

of some villages which are more elevated than the others, their life styles are also 

different. Some villages are wealthy and some are not. Villagers who live in the 

mountainous areas with limited means of transportation especially during rainy 

season have less access to resources, therefore, are in the lower economic strata. 

The physical and economic limitations of the villagers make it even more difficult 

to buy modern medicines and access public healthcare services   which are only 

located downtown. This inevitable condition pushes them to be dependent on 

herbal medicines as an immediate remedy for any diseases. This gap in healthcare 

is being covered by village herbalists who are also generally poor and rely on 

agriculture for their livelihoods. 

This important role played by herbalists gain the respect of the villagers. The ‘five 

days’ market is very significant between herbalists and local communities. It is 

held daily but is rotated among five different sites around the Kun Lone 

Township such as Tone Kyat, Holi, among others. Local hill people especially 

herbalists rotate for sale of both fresh and dried herbal medicinal plants in this 

market. This arena for economic activities links together the rural and urban 

communities through herbal medicinal plants. The participation of hill tribes in 

the ‘five days’ market promotes their local economy.   

Figure 11. At five days market of Tone Tyat 

 

 

 

 

 

 

 

 

 

 

Photo by Thi Thi Tun 
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The traditional healers or herbalists are not (yet) recognized officially and so are 

not registered as healthcare practitioners. Majority of the herbalists treated only 

human ailments while only a few attended to both diseases of humans and 

livestock. The ages of the herbalists ranged between 40 and 75 years old. This is 

probably an indication of how long it takes for the knowledge to be acquired or 

that the practice is not readily being passed on to the younger generations. This 

particular finding, therefore, solidifies that need to urgently document this 

traditional method of healing in villages before it disappears. Most young villagers 

are not interested in learning the usage of traditional medicinal plants lest and the 

needed knowledge for conservation of these species because it is less profitable 

compared to growing cash crops. 

Most of herbalists have no formal education. However, among them, one 

herbalist who lives in Ohn Tone Village was trained for herbal medicine. 

Herbalists inherited the practice from relatives while others learn the knowledge 

by observation and natural inclination with older herbalists. The treatment of 

diseases include: stomach disorders, malaria, injuries, bone fracture and edema. 

The most common methods of preparation of herbal medicines are:  boiling or 

soaking in water or local rice brew, drying and grinding while the preferred route 

was not only oral administration but also as bath or protective barriers on injury 

or edema.  

In this study, the medicinal plants are found in a wide range of habitats including 

woodlands, rocky surfaces, forests, grazing areas and farmlands, home gardens, 

road and riversides, farm borders and live fences. The plant families Acanthaceae, 

Lamiaceae, Asparagaceae, Euphobiaceae, Anarcadiaceae, Polygonaceae, 

Dioscoriaceae, Solanaceae Nytaginaceae, Caprifloliaceae, Taccacaceae, 

Chloranthaceae, Menispermaceae, and Laganiaceae were cited. However, the 

most important families by their medicinal value are decreasing. Majority of 

herbalists used one or more plants for the treatment of bone fracture and 

stomach disorder which is probably an indication of the frequency of the disease 

in the area. The most widely sought plant parts in the preparation of remedies are 

the roots, leaves and stems in this order. The main threat for medicinal plants in 

the natural vegetation is increasing population pressure and agricultural 

expansion due to the continuing subdivision of the group ranches in the area. 
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These factors combined with the natural vulnerability of such arid and semi-arid 

lands may lead to further reduction in natural habitats of the medicinal plants. 

Pressure from agricultural expansion, wide spread cutting for fuel wood 

combined with seasonal drought is also reported in other studies (Balemie et al., 

2004) as main factors in environmental degradation. The medicinal plants in the 

area are becoming scarce and traditional healers have resulted to planting some in 

their home gardens and sourcing the plants from distant places including the 

bank of Thanlwin River. However, traditional healers still depend largely on 

naturally grown species in their locality because of their belief that those species 

in the natural vegetation are more effective in the prevention and treatment of 

diseases and health problems. 

 

Conclusion 

In Myanmar as in many other countries throughout the world, wild growing 

plants are usually collected, prepared and used as source of medicine since time 

immemorial. The significance of ethnobotany is formally established. 

Ethnobotany also encourages an awareness of the link between biodiversity and 

cultural diversity which make an understanding of the mutual influence of plants 

to humans. 

In this research, most of plants are commonly for stomach disorders and as 

protective barriers for edema or injury by local people who live in study areas. It 

was established that herbal remedy is crucial for primary health care in Kun Lone 

Township. The most widely useful plant parts in the preparation of remedies are 

the whole plants, leaves, stems and fruits. The popularity of these plant parts has 

serious effect from both ecological point of view and the survival of the 

medicinal plant species.  

The main threats for the survival of medicinal plants in their natural habitat are 

the increasing population pressure and agricultural expansion due to the 

continuing development of group ranches in the area. Shift cultivation and 

logging for fuel woods are also seen as among the factors that lead to the 

declining presence of herbal medicinal plants. With these factors combined with 
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the natural vulnerability of such arid and semi-arid lands exacerbated by seasonal 

drought may lead to further reduction in natural habitats of the medicinal plants.  

The continuing practice of traditional healing is also at risk due to the absence of 

intergenerational transfer of knowledge in villages as young people are more 

interested in other means of livelihood such as growing cash crops or working in 

the city or abroad.  Knowledge sharing is also crucial not only to local 

practitioners but also to local policy makers so that efforts are initiated to 

conserve and sustain valuable medicinal in Kun Lone. Existing policies such as 

the forestry law should be enforced in support to the conservation efforts in 

communities. 

The positive disposition of the Myanmar Government in encouraging of and 

organizing the large-scale development of growing medicinal plants throughout 

Myanmar via the National Level Traditional Medicine Committee is promising. 

This paper therefore intends to inspire a broader outlook regarding the cultural 

and social importance of traditional healing practices to (ethnic) communities; 

raise awareness on the uses of medicinal plants commonly available in villages; 

and encourage a practical and sustainable approach toward the conservation of 

these plant species in Kun Lone Township of Lashio District. Furthermore, the 

documented medicinal plants can be used as a basis for further studies especially 

on the fields of phytochemical and pharmacological research. Therefore, this 

paper is useful in terms of contributing to the ongoing studies on building the 

knowledge base regardingthe linkages between traditional knowledge and 

scientific knowledge. 

 

 

 



 
 

International Conference on the Mekong, Salween and Red Rivers: Sharing Knowledge and 
Perspectives Across Borders|Faculty of  Political Science, Chulalongkorn University | 12th November 2016 

 

795 

 

References 

Publications: 

Anonymous, 1996. Ethnoveterinary medicine in Kenya: A field manual of  

traditionalanimal health practices. Intermediate Technology Development 

Groupand International Institute of Rural Reconstruction, Nairobi, 226 

pp. ISBN9966960627. 

Balemie, K., Kelbessa, E., Zemede Z, 2004. Indigenous Medicinal Utilization,  

Managementand Threats in Fentale Area, Eastern Shewa, Ethiopia. 

Ethiopian Journal ofBiological Science 3, 1–7. 

Beentje, H., 1994. Kenya Trees, Shrubs and Lianas. National Museum of  

Kenya,Nairobi. 

Cox, P.A., 2000. Will tribal knowledge survive the millennium. Science 287, 44–

45. 

Dassanayake, M.D. 1998. A Revised Handbook to the Flora of Ceylon, Vol.  

1,4,6,9,10,12. Amerind Publishing Co. Pvts. Ltd. New DelhiDanøe, R., 

Bøgh, H.B., 1999. Usage of herbal medicine against helminths in 

livestock.An old tradition gets its renaissance. World Animal Review 93, 

60–67. 

Desta, B., 1995. Ethiopian traditional herbal drugs. Part I: Studies on the toxicity  

and therapeutic activity of local taenicidal medications. Journal of 

Ethnopharmacology45, 27–33. 

Flaster, T., 1996. Ethnobotanical approaches to the discovery of bioactive  

compounds. Progress in new crops. In: Proceedings of the third National 

Symposium,. ASHS Press, Alexandria, pp. 561–565. 

Fratkin, E.M., 1996. Traditional medicine and concepts of healing among 

Samburu 

pastoralists of Kenya. Journal of Ethnobiology 16, 63–97 

Gary J. Martin,1995. Ethnobotany : A methods manual, Great Britain at the  



 
 

International Conference on the Mekong, Salween and Red Rivers: Sharing Knowledge and 
Perspectives Across Borders|Faculty of  Political Science, Chulalongkorn University | 12th November 2016 

 

796 

 

University Press, Cambridge.  

Hundley H.G and Chit  KoKo (1961).  List of  Trees,  Shrubs  Herbs  and   

Principle Climbers of  Burma. Supt. Govt Printing and Study of 

Myanmar. 

Hutchinson, J., 1959. The Families of Flowering Plants. 2nd.ed. Vol 1,2.  

Dicotyledons.OxfordUniversity Press. London. 

Kress et al., 2003.  A Checklist of the Trees, Shrubs, Herbs and Climbers of  

Myanmar.  Dept. ofSystematic Biology-Botany.  National Meuseum of 

Natural History, Washington DC, USA.  

Lawrence, H. M. 1951.Taxonomy of Vascular Plants. The Macmillan Company. 

New York. 

Padua L. S. (1999). Plant Resources of South East Asia (12). Vol-1, Medicinal and    

Poisonous Plants. Bogor, Indonesia. . 

Williams LAD. 2006. Ethnomedicine. West Indian Med J 55 (4) : 215. 

 

Websites: 

https//ethnobiomed.biocentral.com 

https/www.jstor.org>stable.Ethno 

www.onlinelibrary.wiley.com>doi>pdf 

https//ethnobiomed.biocentral.com 

www.herbwisdom.com 

www.symtomfind.com 

www.emedicine.medscape.com 

 

 

 

 

http://www.herbwisdom.com/
http://www.symtomfind.com/


 
 

International Conference on the Mekong, Salween and Red Rivers: Sharing Knowledge and 
Perspectives Across Borders | Faculty of  Political Science, Chulalongkorn University | 12th November 2016 

 

797 

 

Geographical Analysis on the Impact of Land  

Cover Changes on Socio-economic Conditions in 

Bawlakhe District, Kayah State in Myanmar:  

A Case Study of Four Villages 

 

Khin Sandar Aye 

Email: akhinsandar50@gmail.com  

 

Abstract 

The purpose of this paper is to analyses how land cover changes affect the socio-

economic conditions of four select villages in Bawlakhe District, Kayah State, 

Myanmar. This study used both qualitative and quantitative tools in data 

collection and analysis.  Interviews were conducted with 270 villagers in the study 

areas. Geographical mapping tools such as the GIS and RS technologies were 

used to analyses the changes of land cover through satellite images. GIS and RS 

technologies were able to provide the needed data in analyzing the land cover 

conditions in 1995, 2005 and 2015. 

According to field survey, questionnaires and satellite image analysis, land cover 

conditions of this area have dramatically changed from 1995 to 2015, especially 

after 2010. This study is one of the first to report on how land cover changes 

affect the socio-economic conditions of local people in Bawlakhe District.  This 

paper suggests that local and regional decision makers need to produce and 

provide accurate information to the public to be able to understand the 

advantages and disadvantages of land-use changes which require a much needed 

set of guidelines for a sustainable land management of this area.  

Keywords: land cover, livelihoods, Thanlwin River Basin, Bawlakhe District, 

Kayah State 
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Introduction  

Geographical analysis on the impact of land cover changes on socio–economic 

condition of Bawlakhe District describes the role of land cover in understanding 

the livelihood activities of villages. The study area is located in Thanlwin River 

Basin which is one of the four major watershed areas in Myanmar, namely: Shan 

State, Kayah State, Kayin State and Mon State. In Kayah State, Thanlwin River 

flows from North to South and it is a home to local ethnic people and is rich in 

biodiversity (Hla Tun Aung, 2003). Local ethnic people depend on this watershed 

area for their survival such as food, water, security, fuel and income. Moreover, 

the main economy of this area is agriculture, forest extraction, and mining. Land 

cover protects from soil depletion and soil erosion, pollution of air, water, and 

soil, sediment deposition in streams and rivers, forest depletion, decline and loses 

of biodiversity. There were several attempts to measure socio, economic and 

environmental change of study area.  

Bawlakhe District is located at the Southeastern part of Myanmar. It is composed 

of three townships: Bawlakhe, Hpasaung and Mese Townships. It has an area of 

1994.77 square miles (5166.45 square kilometers). There are 20 village tracts and 

86 villages in this district.  

Land cover conditions of this area dramatically changed from 1995 to 2015, 

especially after 2010 as the peace situation in Kayah State improved. Before this 

period, Kayah State was not easy to access as conflict was present in this area. 

This state has become a popular place to work and so many people from others 

areas come for forest production. Due to lack of plan for forest conservation and 

management, challenges   regarding forest depletion have been observed which 

inevitably impacts the livelihood of the villagers.  

This paper, therefore, will answer the following research questions:  

 What are the current livelihoods in the four villages? 

 What have been the landscape changes from 1995 to 2015?  

 Why has land cover changes occurred in Study Area?  
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 How has land cover changes affected on socio–economic conditions in 

Balakhe District?  

 What is the current land cover governance and how could it be 

strengthened to support local livelihoods? 

 

Methodology  

This paper used quantitative and qualitative methods of collecting and analyzing 

data. To be able to analyses the land cover changes of Thanlwin River Basin, 

images captured by the Global Information System (GIS) and Remote Sensing 

(RS) technologies were importance evidence for the study. Primary and 

secondary data were also collected in the study area. Secondary data were 

retrieved from government offices such as the District Administrative Office, 

Land Records Department and the Meteorology Department. Field surveys and 

interviews were conducted to collect primary data from the villages to capture 

people’s perspectives and diversity of viewpoints on the land issue.  All the data 

at hand have undergone the four stages: preparation stage, processing and 

description stage, mapping and analysis stage, and evaluation and reporting stage.  

1. GIS1 Analysis of land cover change 

The approach used in this study to classify satellite images and change detection 

was based on Satellite images (Landsat 7 ETM +/- 1995, Landsat 7 ETM (2005) 

and Landsat 8 ETM (2015)). The images undergo classification and time series 

analysis. Satellite images were extracted using remote sensing software (ENVI or 

Environmental Visualization Images) version 5.0 and vector visualization from 

the ArcGIS 10.2 software. Both the overall and feature wise changes in the 

different land use types from the period 1995-2015 have been discussed in the 

following analysis stages. 

                                                            
1 GIS stands for geographic information system. It is a computer system for capturing, storing, 

checking, and displaying data related to positions on Earth's surface. GIS can show many 

different kinds of data on one map. This enables people to more easily see, analyze, and 

understand patterns and relationships. 

http://www.nationalgeographic.org/encyclopedia/geographic-information-system-gis/ 

http://www.nationalgeographic.org/encyclopedia/geographic-information-system-gis/
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Arc Map10.2 is one of a group of time series analysis in GIS analysis with the 

land cover classification using remote sensing software (ENVI or Environmental 

Visualization Images) version 5.0. In this classification process, images of three 

different years   can be used to detect the change of the land. This is one of the 

most dedicated processes in time series analysis. It produces separate maps for 

each village and shows the changes of the year to year image. In this paper, four 

selected villages: Bhuku, Wanpla, Wanaung and Hose villages are analyzed. 

2. IBM SPSS Statistic 19 Sampling Method 

Four villages were chosen using the SPSS Method with these four criteria: 1) near 

the Thanlwin River; 2) far from the Thanlwin River; 3) located in a dense forest 

area; and, 4) located in a less dense forest area. Bhukhu Village is located far from 

the Thanlwin River and is in a less dense forested area. Hose Village is located in 

a dense forest area and is far from Thanlwin River. Wanpla and Wanung are near 

the Thanlwin River but forest cover of Wanaung Village is less dense and Wanpla 

Village located in dense forest area (Figure 1). The main portion of the research 

deals with the socio-economic impacts in the study area and its relationship with 

environmental change.  

 

Figure 1. Overlay of forest area and selected village areas in 2015 

 

Source: Landsat 8 ETM (2015) 

3. Village interviews 

Villagers who were selected for interviews were grouped according to their 

period of residency in the study areas: living for more than five years, 10 years 
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and 15 years. They were asked about the land cover and economic condition.     

A survey questionnaire was conducted in all four villages located within Bawlakhe 

District. It covered a total of 260 households which were randomly selected for 

the study (Table 1). Selection samples ensured representation of residents in the 

study area whereby number of households selected ensures 30 per cent of all 

households in every respective village. Respondents were selected on the basis of 

their experience in the area and their age (above 18 years). Gender balance was 

also considered to ensure the equal representation of both males and females. 

Participants for household interviews were selected with the assistance of village 

elders and village leaders.  

In every household, the head and family members of the household were 

interviewed. When the need arises, translators (research assistants from the 

villages) would explain the questions in their respective ethnic languages. Focus 

group discussion was also conducted and was composed of seven participants, 

comprising of village members who were aware of the history and patterns of 

settlement in the village.  

 

Table 1. Summary of Interviews per Village 

Village 

Name 

Total 

Number of 

Households 

(HH) 

Total 

Population 

No. of HH in 

the Survey 

Questionnaire 

No. of 

Individual 

Interviews 

Wanaung 93 493 70 35 

Wanpla 87 268 20 15 

Bhukhu 49 266 15 10 

Hose 265 1096 75 30 
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Photos: Household survey in the select four villages 

(Photo credits: Khin Sandra Aye) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Photos: Focus group discussion with villagers 

(Photo credits: Khin Sandra Aye) 
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Photos: Activities in the four villages 

(Photo credits: Khin Sandra Aye) 

 

 



 
 

International Conference on the Mekong, Salween and Red Rivers: Sharing Knowledge and 
Perspectives Across Borders | Faculty of  Political Science, Chulalongkorn University | 12th November 2016 

 

804 

 

Discussion of Findings 

  

Livelihoods of Villagers  

The main economy of the villagers is timber extracting, agriculture and livestock 

breeding. Considering that male population is more than female numbers in the 

villages, the former usually work in forest extracting, mining and other labor 

from neighboring areas. In this area, majority of land use is the forest land. Major 

cultivation crops are rice, maize, sesame, green gram, sunflower, pulses, chili and 

garlic. Before 2000, forest products such as honey, orchids, medicinal plants and 

fuel wood can be easily collected from the forest near the village. At present, 

timber extraction areas are shifted away to another forest area and fuel woods are 

collected far from the village. The main fuel is fire wood. Charcoal production is 

another source of livelihood in this area. Because of the good quality of woods 

that are used to produce charcoal in this area, people from Kayah State tend to 

work here.  

Most of the villagers have around two acres of cultivated land while some 

households have more.  The main economy of these areas depends on forest 

production. The main agriculture is shifting agriculture and it is also subsistence 

agriculture. In this area, women and children work in agriculture and in 

housekeeping.  

There are also some similarities and differences between the villages, including 

regarding ethnicity, particular livelihoods and geography as shown in Table 2. 

The location of the four villages with respect to Thanlwin River is shown in 

Figure 2. It should also be noted that the educational level of the three upland 

villages are quite low with around half of the population having no formal 

education.  
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Village 

 

Location/Geography 

Ethnicity 

& 

Dominant 

Religion 

 

Livelihood 

 

Occupation 

Education 

& 

Migration 

Wanaung Mountain area; 

located at the 

Eastern bank of 

Thanlwin River; 

river-dependent 

Shan Tribe 

Buddhism 

 Depend

s on 

forest 

resource

s as the 

main 

source 

of 

livelihoo

d 

 Grows 

sesame 

 Forest 

productio

n, crop 

cultivatio

n, 

charcoal 

selling 

and 

livestock 

keeping 

 

Over 35% 

of people 

have not 

attended 

formal 

education, 

and over 

45% 

reached 

primary 

level  

 

Wanpla Mountain area; 

located at the 

Western bank of 

Thanlwin River 

Shan Tribe 

Buddhism 

 Depend

s on 

forest 

resource

s as the 

main 

source 

of 

livelihoo

d 

 Grows 

sesame 

and 

corn 

 Forest 

productio

n, crop 

cultivatio

n, 

shifting 

agricultur

e,  

charcoal 

selling 

and 

livestock 

keeping 

 

Over 50% 

have not 

attended 

formal 

education; 

45% 

reached 

primary 

school 

level 

Small 

families 

have more 

educational 

percentage 

than big 

families 
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Table 2. Socio-Economic conditions of four villages 

 

 

 

 

 

 

 

 

 

 

Bhukhu Mountain area; is far 

from Thanlwin River 

Kayah 

Tribe 

Buddhism 

 Depend

s on 

forest 

resource

s as the 

main 

source 

of 

livelihoo

d 

 Grows 

sesame 

 Forest 

productio

n, crop 

cultivatio

n, 

charcoal 

selling 

and 

livestock 

keeping. 

 

32% have 

not 

attended 

formal 

education; 

over 45% 

reached 

primary 

school 

level 

 

Hose Plain area; located 

near Thai- Myanmar 

Border Area; far 

from Thanlwin 

River; connected by 

roads to other parts 

of Kayah State 

Tribes: 

Kayah, 

Shan, 

Bamar 

Christianity 

Main crops: 

garlic, 

sesame and 

cardamom 

 Forest 

productio

n, crop 

cultivatio

n, 

charcoal 

selling 

and 

livestock 

keeping. 

 Border trade 

Border 

trade 

attracts 

migrants 

from other 

villages 
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Figure 2. Location map of the study area 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Land Use Change 

Deforestation and dropping quality of timber have been key changes in the area 

over the past 20 years. This in turn has changed the lives of the communities. 

This section details the changes that have occurred, and the socio-economic 

implications to the villages. 

Classified satellite images for the years 1995, 2005 and 2015 were analyzed to 

describe the landscape changes from 1995 to 2015. Results from image 

interpretation and field observation show that changes have occurred particularly 

on the land use category. Here the changes occurred gradually and the forest land 

area getting less day by day. 

Figure 3a, 3b and 3c show the time series maps for Bawlakhe District. Land 

cover change has become a major factor in current conditions for natural 

resources management and environmental change. Remotely sensed data like 

satellite imageries are undoubtedly the most ideal data for extracting land use and 

land cover change information. Obtaining satellite images is a good way of 

getting data for different periods of time. The approach used in this study to 
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classify satellite images and change detection is based on Satellite images 

produced by Landsat 7 ETM +/- (1995), Landsat 7 ETM (2005) and Landsat 8 

ETM (2015).  

Figure 3a: Land cover conditions of Bawlakhe District in 1995 

 

  Source: Landsat 7 ETM +/- (1995) 

  

Figure 3b:  Land cover conditions of Bawlakhe District in 2005 
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      Source: Landsat 7 ETM (2005) 

Figure 3 (c):    Land cover conditions of Bawlakhe District in 2015 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Source:  Landsat 8 ETM (2015) 

 

Based on these data, land cover types are classified by the geographical point of 

view. There are three types of forest in Bawlakhe District: sub –tropical hill 

savanna forest, tropical wet evergreen forest and sub-tropical wet hill forest. 

According to the maps data, it is evident that significant changes have been 

taking place in the Bawlakhe District where degraded forest and status of 

settlement are seen (Figures 3a, 3b, 3c). This is important in terms of identifying 

features of a particular area.   

Time series analysis of satellite data in the meantime provides information 

regarding temporal changes of land. Uses of remote sensing techniques are 

recommended for better planning and sustainable management of land cover area 

in Bawlakhe District. Using the images, remarkable changes of the land use 

classes have been registered between 2005 and 2015. 

The most significant land use change can be seen in the central part of the 

Bawlakhe District due to its accessibility to villagers for (re)settlement and forest 
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production. This area is well connected by a road network and has administrative 

functions in the district.  

Table 3 shows in detail that change of land cover types in Bawlakhe District.  It 

should be noted that changes do not only pertain to the decreasing land cover 

but also the increasing coverage of land types in Bawlakhe District from 1995 to 

2015. Sub-tropical hill savanna forest, paddy land, and fallow land have 

dramatically decreased since 1995 while tropical wet evergreen forest and sub-

tropical wet hill forest have registered a tremendous increase in their land 

coverage.. Fallow land has been decreasing because of the higher demand of the 

villagers to earn a living by producing cash crops. Box 1 describes the land cover 

types in the district.   

Table 3: Changes in land cover types in Bawlakhe District (1995, 2005, 2015) 

Land cover types 

1995 

Sq. Km. 

2005 

Sq. Km. 

2015 

Sq. Km. 

Sub-Tropical Hill Savanna Forest 3066.891 639.335 444.518 

Tropical Wet Evergreen Forest 740.004 3847.849 

1596.29

8 

Sub-Tropical Wet  Hill Forest 940.765 251.204 

2795.88

2 

Paddy Land 212.754 199.735 99.998 

Fallow Land  162.410 149.671 89.387 

Water body 22.285 20.761 18.394 

Settlement 20.891 57.445 121.523 

 

Source : Landsat 7 ETM +/- 1995, Landsat 7 ETM (2005),  

and Landsat 8 ETM (2015) 
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Box 1. Descriptions of land cover types 

Sub-tropical hill savanna forest 

Sub-tropical hill savanna forest is found along the Shan Plateau and ridge tops 

with heights between 2500 and 5000 feet. In 1995, these situations are found on 

the Western part, Northern part and Eastern part of the Bawlakhe District, and 

Northern central hill area are found this forest type. In 2015, this forest type area 

is only found in the Eastern and South-Eastern part of the study area.  

 

Tropical wet evergreen forest 

Tropical wet evergreen forest occupies central Kayah area. In 1995, this type of 

forest is found in the lower area of the Sub-tropical hill Ssvanna forest area. 

However in 2015, this forest occupied the central part of the area. 

 

Sub-tropical wet hill forest 

Sub-tropical wet hill forest is not fully known. In 1995, Sub-tropical wet hill 

forest is found on the central food hill area.  

 

Agriculture land 

Cultivated land is composed of net sown area and fallow land. Agricultural land 

type is found in wide range of central parts of Bawlakhe District. In 2015, 

cultivated land area has decreased. Fallow land is sandy soil and without plant 

cover. It is usually located along the streams where there is access to water for 

agricultural use. However, in 2015, water level in streams has also been 

decreasing.  

 

Water bodies 

Water bodies involve rivers, lakes, streams, inn, canals, dams and reservoirs. In 

1995, these water bodies were still abundantly located around the Thanlwin 

River.  

 

Settlement area 

Settlement area includes urban settlement and village areas. These areas are 

found in all parts of the Bawlakhe District.  
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Bhuku Village 

Table 4 and Figure 4a, b, c and d show the time series maps for Bhuku Village. 

From 2005 to 2015, the sub-tropical wet hill forest area increased in this village. 

Cultivated lands occupied the eastern part of the village area in 1995 and after 

2005this area decreased in this area. Compared to the forest areas, fallow land is 

small but has been cultivated since 1995 when it was only seen as involves sand 

area without any vegetation.  Located on the hilltop, Bhuku Village does not have 

water bodies so it relies on rain for its agricultural activities. Since this village is in 

the upland and is not accessible to many, settlement is rather small especially way 

back in 1995.  It takes three hour to access by motorbike in the dry season and 

only by foot in the rainy season. However, in 2005 there was a huge increase in 

land area as people from Hpasaung Village moved to Bhuku.   

Table 4.  Land cover changes in Bhuku Village (in square kilometers)2 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Source: Landsat 7 ETM +/- 1995, Landsat 7 ETM (2005) and Landsat 8 

ETM (2015) 

    

                                                            
2 Color coding of the table assists you in locating the land cover types in the time series images in 

Figure 4. This scheme also applies to Figures 5, 6, and 7.  

Land cover types 1995 

Sq. Km. 

2005 

Sq. Km. 

2015 

Sq. Km. 

Sub-Tropical Hill Savanna 

Forest 3326.29 6.13 0.01 

Tropical Wet Evergreen 

Forest 2918.49 6466.35 6.73 

Sub-Tropical Wet  Hill 

Forest 220.94 6.08 6480.90 

Paddy Land 13.38 5.54 1.05 

    

Fallow Land  11.71 0.21 0.15 

Water body 0.00 0.00 0.00 

Settlement 0.12 6.62 2.09 
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Figure 4. Land Cover Condition of Bhuku Village in 1995, 2005, 2015 

Source: Landsat 7 ETM +/- 1995, Landsat 7 ETM (2005) and Landsat 8 ETM 

(2015) 

Wanpla Village 

Table 5 and Figure 5 show the time series maps for Wanpla Village. Sub-tropical 

hill savanna forest is found at the hill tops at heights between 2500 and 5000 feet. 

In 1995, these situations are found on the Eastern, Northern, and central part of 

the Wanpla Village. In 2015, this forest type has diminished in size. On the other 

hand, in 1995, tropical wet evergreen forest is found in the lower area of sub-

tropical hill savanna forest area. In the same year, sub-tropical wet hill forest is 

found at the central food hill area. In 2005, it covered half of area which is a huge 

decrease in land cover since 1995. However, in 2015, this forest went on a 

dramatic increase from 90.46 sq.km. to 6,510 sq.km. In 2015, Wanpla Village, 

water body’s area decreased but this area is located on western bank of Thanlwin 

River. Wanpla Stream passes through the village and enter to Thanlwin River. 

This stream is located in the mountainous stream and it flows all year round.  

In terms of settlement, there was a registered increase in residents in this village 

from 1.89 sq.km. in 2005 to 16.04 sq. km in 2015. The reason to this increase is 

that the government has built new houses in this village in accordance to the 

Greening Project3 in Myanmar. Forest area has changed because their livelihoods 

                                                            
3 Greening Project is ….. 
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are mainly forest production. With this forest degradation, people have to travel 

far away to earn income.  

Table 5.  Land cover changes in Wanpala Village (in square kilometers) 

                  

Source: Landsat 7 ETM +/- 1995, Landsat 7 ETM (2005)  

and Landsat 8 ETM (2015) 

 

Figure 5. Land cover conditions of Wanpla Village in 1995, 2005, 2015 

Source: Landsat 7 ETM +/- 1995, Landsat 7 ETM (2005) 

and Landsat 8 ETM (2015) 

 

 

 

Land Cover Type 1995 2005 2015 

Sub-Tropical Hill Savanna 

Forest 2066.55 674.95 99.00 

Tropical Wet Evergreen Forest 4633.46 6518.43 658.76 

Sub-Tropical Wet  Hill Forest 545.83 90.46 6510.27 

Paddy Land 2.96 8.83 1.74 

Fallow Land  25.87 0.49 0.34 

Water body 21.19 4.45 13.35 

Settlement 3.64 1.89 16.04 
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Wanaung Village 

Sub-tropical hill savanna forest area is not found in Wanaung Village. While 

tropical wet evergreen forest located at the Eastern part of Thanlwin River is 

literally gone in 2015, it had a land cover of around 5000-6000 sq.km. in 1995 and 

in 2005. However, there was a tremendous increase in land cover of sub-tropical 

wet hill forest from 1995 to 2015. This land cover type is also located at the 

Eastern part of Thanlwin River.  

Wanaung Village is located on both sides of the bank of Thanlwin River and 

depends on the river’s water. With its good location close to the river, settlement 

gradually increased over the last 15 years especially the Eastern part of the area. 

Government built new houses for village development which are divided into 

two groups: Yintalay ethnic group in the Western bank of the Thanlwin River 

and the Shan ethnic group in the Eastern bank. The Yintalays mainly depend on 

the forest while the Shans main livelihood is charcoal production. Based on Table 

6, fallow land continues to increase over the last 15 years as villagers have not 

been able to cultivate crops in this area.   

 

 

 

 

 

 

 

 

 

 

 

 

 

Source: Landsat 7 ETM +/- 1995, Landsat 7 ETM (2005)  

and Landsat 8 ETM (2015) 

 

Table 6. Land Cover changes in Wanaung Village 

 

Land cover type 1995 2005 2015 

Sub-Tropical Hill Savanna 

Forest 0.11 0.74 0.00 

Tropical Wet Evergreen Forest 5797.97 6452.92 0.28 

Sub-Tropical Wet  Hill Forest 695.29 7.97 6480.90 

Paddy Land 13.43 44.08 13.73 

Fallow Land  4.12 4.71 6.56 

Water body 21.19 13.26 18.04 

Settlement 1.33 9.77 13.93 
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Figure 6. Land Cover Conditions of Wanaung Village in 1995, 2005, 2015 

Source: Landsat 7 ETM +/- 1995, Landsat 7 ETM (2005) 

and Landsat 8 ETM (2015) 

 

Hose Village 

In Hose Village, sub-tropical hill savanna forest and tropical wet evergreen forest 

occupied the eastern part of this area. In 1995, the former had a land coverage of 

about 2000 sq. km. but in 2015 it went down to a staggering 3 sq. km.  The same 

level of degradation was observed in the latter where land cover has diminished 

from around 4500 sq. km. in 1995 to 659 sq.km. in 2015. However, the fate of 

sub-tropical wet hill forest is much different than the former two types. From 

540 sq. km in 1995, it flourished into a 6500-sq. km. forest cover. Agriculture 

land which is located at the Eastern part of the village decreased from 1995 to 

2015. as it was observed by the villagers that water levels in the streams have 

been declining as well. People in this village depend largely on the Mese Stream 

for their agricultural activities.   
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Table 7.  Land Cover changes in Hose Village 

Land Cover Types 1995 2005 2015 

Sub-Tropical Hill Savanna 

Forest 2066.69 714.37 3.28 

Tropical Wet Evergreen Forest 4551.06 6408.09 659.49 

Sub-Tropical Wet  Hill Forest 540.06 23.48 6507.28 

Paddy Land 27.50 37.90 26.21 

Fallow Land  17.06 5.01 11.14 

Water body 21.19 13.26 13.35 

Settlement 1.26 22.71 4.06 

 

Source: Landsat 7 ETM +/- 1995, Landsat 7 ETM (2005) and Landsat 8 ETM 

(2015) 

 

Figure 7. Land Cover Conditions of Hose Village in 1995, 2005, 2015 

Source : Landsat 7 ETM +/- 1995, Landsat 7 ETM (2005)  

and Landsat 8 ETM (2015) 
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Summary  

According to field surveys and image data analysis, there are some similarities and 

differences between the villages that describe the changes in the land cover types 

in Bawlakhe District. These are: 

 Before 2010, access to Kayah State was difficult due to the absence 

of  road networks and the presence of  armed conflict in the area. 

 The main economy in the four villages is timber extracting, 

agriculture and livestock breeding. Based on the changes in land type 

conditions, majority of land use is the forest lands.  At present, timber 

extraction areas are shifted away into another forest area and fuel 

woods are collected far from the village. The main fuel is fire wood. 

 In Hose Village, cardamom plant (a type of  spices of  Chinese) has 

replaced other cash crops for its high commercial value in the market. 

It has been found out that land use changes occur due to the gap of  

knowledge for environmental conservation. It can be argued that the 

level of  formal education of  people in the select four villages of  this 

study has an effect to the degradation of  forests in the said areas. 

Nearly 95% of  the people are either non-educated or have only 

reached primary level. According to interviews, they have limited 

knowledge regarding forest conservation and management.  There is 

a lack of  planning for natural resource conservation and management 

in the study areas therefore unsustainable practices in land use are 

observed. This, in turn, affects the livelihoods of  villagers whose 

economy is based on forest products and agriculture. 

 

Land cover governance 

Most of  the cultivated lands are used for shifting cultivation (slash and burn) 

which contribute to the decreasing soil quality in the villages. Fallow lands which 

have been increasing in Wanaung and have been observed as the reason for 

villagers to move to another area every after three or four years.  
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As forest production and other agricultural activities are the main source of 

income for the villagers, it is argued that there is a strong link of these economic 

activities with the environmental degradation in the study area. It was found out 

that illegal extraction of timber, over cutting of fuel wood, and extension of 

agriculture to forest areas have occurred and have affected the status of land 

cover types in Bawlakhe District. Furthermore, the progressive change of human 

settlements due to population growth and the tremendous decline of wood 

resources for timber, firewood and charcoal has an impact to the decreasing 

change of land cover in the district. Reduction of wild animals and plant species 

has also been observed by many villagers who are dependent upon the animals 

and plants for their livelihood. While land-based resources are important to the 

villagers, education on forest land conservation has not been in place in the 

villages. Many local governments, communities and households also take land use 

decisions to consider the balance between productivity, environment, changing 

land uses and human welfare. This policy brief highlights some such impacts and 

provides policy recommendations for better land management not only in 

Bawlakhe District but in Myanmar as a whole. 

Figure 8. Maintenance of environmental stability 

 

 

 

 

 

 

 

Source:  Maintenance of Environmental Stability 

 

 

Government 

Local 

people 
NGOs and 
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Figure 8 shows that in order to manage the environment effectively, the 

government, local people and other institutions and organization should work 

together for this purpose.  This study has found out that local people are not 

recognizing natural resources which have a strong influence on socio-economic 

development and relationship between changing land uses and their livelihoods. 

Local people have limited or no information about government programs and 

policies that exist about forest management. It is therefore important for the 

government to provide awareness on environmental conservation and land use 

development policy in the area for better development planning with the local 

ethnic people. The government should also consider establishing a community-

based natural resources management in villages. 

The basic principles of the forest management policy are maintenance of 

environmental stability for the preservation of permanent forest estates, 

preservation of natural heritage by conserving species and ecosystem diversity 

and the establishment of a system for protected areas, and ensuring sustainable 

utilization of the forest resources for direct economic benefit to the country and 

for the benefit of the present and future generations (Forest Department, 1991). 

Due to historical degradation of forests which destroyed the natural habitat of 

wildlife, the Agriculture and Rural Development Corporation (ARDC) was 

founded and forest conservation work was carried out in 1954-55. In 1966, 

ARDC was reorganized and renamed as the Forest Department and Agricultural 

Corporation. In 1982, The Nature Conservation and National Parks and Wild 

Life Project was implemented in the area (Hla Tun Aung,2003).  

In November 1992, the State Law and Order Restoration Council (SLORC) 

promulgated a new forestry law known as the Law No.8/92. This law prescribes 

precise regulations and procedures for extraction of forest produce from 

Reserved Forest and Opened Forests with stiff penalties for violation, extension 

of Reserved Forest and Protected forests (Hla Tun Aung, 2003). 

Moreover, under the guidance of the Chairman of the SLORC, then, the State 

Peace and Development Council, the greening of nine districts of dry region is 

being carried out beginning from 1994-95 under a three-year project. The project 

is extended to 13 districts (57 townships) as stipulated in the long term plan. The 
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Nature Conservation and Natural Parks and Wild Life Division was established 

and was renamed to Division of Protection of Wild Life and Wild Plants and 

Conservation of Natural Areas. Currently, this is called the Ministry of 

Environmental and Natural Resources Management. Forest Department 

undertook forest rehabilitation with the cooperation of local community.  

 

Conclusion  

In Myanmar, where populations are widely dispersed and where infrastructural 

challenges are experienced, there is a great need to enhance awareness of local 

people in terms of natural resources management so that their needs and 

aspirations in life are well aligned with public policies that are in place. It is in the 

spirit of facilitating and fostering such transmission of information and opinions, 

in as transparent a manner as possible, that we present the findings of this field 

research.  

The main economy in Bawlakhe District is timber extraction and exportation. 

Agriculture has been another major economic activity and it has been 

contributing to the economy of the local people. Because of the high dependency 

on forest produce, the forest land cover has been steadily declining over the last 

15 years, particularly for sub-tropical savanna forest and tropical wet evergreen 

forest. Change in settlement patterns and shift in livelihood activities that are 

geared toward timber extraction and firewood production have impacted the 

nature in many ways. Villagers accounted that flora and fauna have been 

decreasing over the last decade and that timber production is also becoming 

scarce as villagers need to shift to another area due to the degrading forest cover 

in Bawlakhe. While it is apparent that, sub-tropical wet hill forest is the only land 

cover area that is thriving since 2015, it should be noted that this type of forest 

cover is.     

Land cover patterns reflect the character of a society’s interaction with its 

physical environment, economic and social systems occupying the same or 

similar environments. It is argued in this paper that human settlement patterns 

largely depend on the resources that the environment can offer. As data showed, 



 
 

International Conference on the Mekong, Salween and Red Rivers: Sharing Knowledge and 
Perspectives Across Borders | Faculty of  Political Science, Chulalongkorn University | 12th November 2016 

 

822 

 

when settlement areas increase, there is a decrease in land cover of most of forest 

areas, paddy land, and water bodies. As shift cultivation is also widely practiced in 

the villages, fallow land also increases as crop cultivation has diminished due to 

the deteriorating quality of soil in the land.  

These environmental changes in land cover types and their impacts to the socio-

economic condition of the villagers in Bawlakhe have not been fully understood 

by the villagers. The low education status of the villagers contributes to lack of 

information and awareness on sustainable environment management and 

conservation in all of the villages. Results of the survey questionnaire showed 

that villagers are not aware of the changes that have been physically occurring in 

their communities.    

This study therefore recommends that an awareness raising program should be 

done with the villagers so that a sustainable practice on forest resource 

management and conservation can be put in place. Local and regional policies 

and guidelines for sustainable development of this area should be established so 

that all stakeholders including local people, decision makers are guided with the 

accurate information in understanding the advantages and disadvantages of land 

use changes and their impacts to local people especially on their livelihoods. 

The Government made a plan to draw a policy on the border region. To up lift 

the living standard of hill region, the government draws a plan and gave aids to 

villages that are the difference become narrowly between urban and rural. The 

government and local organizations co-operated to raise funds and support aids 

to solve the poverty alleviation. And state local government built housing, roads, 

dams’ schools and hospitals to fulfill the requirement of the local villages. 

Government's policy plays a major role to do development with the settlement of 

town and villages. 

As this paper is considered as the first to report in detail the impact of land cover 

changes to socio-economic conditions in Bawlakhe District, this shows that the 

findings of this study contributed to the larger knowledge base in terms of 

interpreting the relationship between the local people’s lives and the 

environment.  



 
 

International Conference on the Mekong, Salween and Red Rivers: Sharing Knowledge and 
Perspectives Across Borders | Faculty of  Political Science, Chulalongkorn University | 12th November 2016 

 

823 

 

References 

Ashworth, G. J. (1983). The use of data collection exercises in field courses,  

Journal of Geography in Higher Education, 7(2) pp. 141-149.  

Andrew Goudie (2006) The Human Impact on the Natural Environment, Past,  

Present, and Future, Six Edition, pp.  

Anilkumar De, Arnab Kumar De (2001) Environmental Studies, For B. A., B.Sc,  

and B.Com Students New Age, pp 4.   Babar, Md. (2001) 

Hydrogeomorphological Analysis for Watershed Development in  

Jintur Tahsil, Parbhani District, and Maharashtra Barrow,C.J (1996)  

Environmental and Social Impact Assessment, An   Introduction,                          

University  of Wales,pp.17-126 

Bryman, A. (2001) Social Research Methods, Oxford University 

Dougherty,T.C., Wallingford. H.R (1995)  Environmental Impact Assessment of   

            Irrigation and Drainage Projects,pp 1-7 

Campbell, J.B., (1996) Introduction to Remote Sensing, Guilford Publications,  

Inc., New York, pp.519-537 

Chaung,K.T (2006)  Introduction to Geographic Information System, University  

of Idaho,pp.  295 -367 

Ganderton,P(2000)  Mastering Geography ,PP. 287 – 320 

Goudie,  A (2006) The Human Impact on the Natural Environment, Past,  

Present, and  Future,Six Edition, pp.23- 64 

Harrison, C. and Luithlen, L. (1983) Fieldwork for land use students: an  

appraisal, Journal of Geography in Higher Education, 7(1) pp. 23-32 



 
 

International Conference on the Mekong, Salween and Red Rivers: Sharing Knowledge and 
Perspectives Across Borders | Faculty of  Political Science, Chulalongkorn University | 12th November 2016 

 

824 

 

Hla Tun Aung (2003) Myanmar : The Process and Patterns, National Center for  

Human  Resources Development, Ministry of Education, pp.370-393 

Kaati P (2012) Small Scale Farmers Land Use and Socioeconomic Situation in the             

Mount Elgon Districtin North western Kenya( A Minor Field Study –                       

Combined  Mapping and Interview for Degree Project.  

Lillesand, T.M., Kiefer, R. W. (2002) Remote Sensing and Image Interpretation,  

John  Willy & Sons,Inc., New York, pp. 318, 396 and 415. 

Lonergan, N. and Andresen, L.W. (1988) Field-based education: some theoretical   

considerations, Higher Education Research and Development,                                         

7, pp. 63-77. 

Maung Maung Aye (2002) Research Methodology in Geographic Science, A 

Renovation  Course for Staff member, Department of Geography, Dagon   

 University, Yangon, Myanmar. 

Mustard,J.F., and et.al (2004) Land Use and Land Cover Change Pathways and  

Impacts. Department of Geological Sciences Brown University 

Providence, pp.5-10 

Nundy, S.J. (1999) The Fieldwork Effect: the role and impact of fieldwork in the  

upper primary school, International Research in Geographical and 

Environmental Education, 8(2), pp.190-198. 

Pearce, S., and et.al (2003)  Channel Geomorphology Assessment: Component of  

the Watershed Management Plan for the Carneros Creek Watered,  Napa 

County, California.  

Politno,(2012) Studies the Geographical Study on the Settlement Patterns of  

Bawlakhe District for Master of Arts,(Unpublished) Paper,Geography 

Department, Loikaw University, pp. 9-17 



 
 

International Conference on the Mekong, Salween and Red Rivers: Sharing Knowledge and 
Perspectives Across Borders | Faculty of  Political Science, Chulalongkorn University | 12th November 2016 

 

825 

 

Rubenstein,J.M(2003) An Introduction to Human Geography,Miami  

University,pp 

Strahler, A. N. (1957) Quantitative analysis of watershed geomorphology.  

American Geophysical UnionTranscripts,v.38,p. 913 -920 

William,P.C and Mary,A.M(2006)  Principles of Environmental Science Inquiry  

and Applications, Third Edition,pp.126-131 

WinTint., and et.al(2008) Geographic Field Methods and Techniques,  

Department of Geography, pp. 43-46 

A Watershed Management Application Using GIS, GPS and Remote Sensing   

(2002) : Space  Technology Application and Research Program, School of 

Advanced Techniques, Asian Institute of Technology, Thailand.  

Citizen Voice in Myanmar’s Transition: Kayah State,December (2015):Center for  

Diversity and National Harmony, No.12,Shweli Street,Kamayut 

Township, Yangon. 

 



 

 

International Conference on the Mekong, Salween and Red Rivers:Sharing Knowledge and 

Perspectives Across Borders|Faculty of  Political Science, Chulalongkorn University | 12th November 2016 

826 

 

 

 

Additional Conference Paper Submission 

 

 

Submitted by 

 

Dong Xuan Nghia 

Nguyen Van Huy 

Nguyen Xuan Lam 

Phan Cao Duong 

Pham Thi Phuong Thao 

Surasom Krisanachuta 

Saowanee T. Alexander 

Pinwadee Srisupan 

Thitarat Phanchana 



 

 

International Conference on the Mekong, Salween and Red Rivers: Sharing Knowledge and 

Perspectives Across Borders|Faculty of  Political Science, Chulalongkorn University | 12th November 2016 

  

827 
 
 

Concepts for the Modernization of Water Management 

in the Bac Hung Hai Irrigation System 

 

Dong Xuan Nghia 

 

Abstract 

The Red River delta includes 9 irrigation systems with duty of irrigation and 

drainage for both many different regions and sectors. Most of which are 

dependent on the water level and flow of the Red River. In this context, the 

water users get water more nearly water source of Red river have water storage to 

serve their own region The downstream areas not only suffer water shortages but 

also suffered getting polluted water and not guarantee to use. These have led to a 

serious conflict between the use water objects in different areas within irrigation 

systems. It also leads to conflicts between downstream regions and upstream 

hydropower sector.  

The objective of this study is to harmonize the water demand between different 

water use sectors and between sub-regions in the irrigation system in the context 

of tensions over water use today. Also contributing to additional policies and 

mechanisms aimed at enabling people to express opinions, aspirations and their 

responsibilities in the activities related to irrigation systems management.  

By using the method of impact assessment, which is a combination of technical 

calculations and community consultation, this research has unveiled the 

preliminary results of the impact on water quantity and quality to sub-regions 

within Bac Hung Hai irrigation system. The impact analysis has found that there 

is an unequal use of water between the sub-regions. There are several upstream 

sub-regions use water quite wasteful whereas many downstream sub-regions 

endure water shortage regularly. Also occurrence of water pollution spread 

among sub-regions due to discharge directly into the channel. This problem 

began around ten years ago and is growing rapidly has caused major 

contradictions within the irrigation system. The main reason is due to the 
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management model of Bac Hung Hai irrigation system by one state company for 

general management was no longer appropriate. This study proposes a 

management model in a smaller scale with the establishment of water user 

organizations to promote the participation of citizens in the management of 

irrigation systems.  

 

Introduction 

In the present status quo, the upstream water-users take advantage of their 

location and maximize their water consumption while indiscriminately 

discharging waste at the tail-end. Meanwhile, the downstream water-users are at a 

disadvantage but are passive in exercising their water rights. The severe scarcity 

of clean water has given rise to disputes between the local communities and the 

power generator industry, and between different water use sectors within the 

irrigation system. Thus it is urgent to find a visual method for sharing, 

monitoring and management of water resources. The aim of this research is to 

provide the scientific and practical basis to harmonize water distribution and 

water pollution treatment in irrigation systems of Red River Delta to solve the 

problem of water resources allocation between various sectors and to ensure 

water quality as the state standard in the region. The Red River delta has nine 

large distribution systems extracting water directly from the main rivers to supply 

water for various productive sectors and domestic water supply. In the Red River 

Delta, Bac Hung Hai irrigation system is the largest one, and it is exposed to the 

impact of the above mentioned issues. 

According to the results of survey and analysis, the Irrigation and Drainage 

Management Company (IDMC) responsible for the management, IDMC Bac 

Hung Hai is the type of company to exploit irrigation works. This is a state 

organization to manage and exploit the key works and the main channel of 

irrigation systems with medium and large scale and complex operation. The 

remaining works on the smaller scale there is also need to manage and distribute 

in more specific level. But the water use organizations manage including the 

works system on small scale or infield irrigation system has not been managing 



 

 

International Conference on the Mekong, Salween and Red Rivers: Sharing Knowledge and 

Perspectives Across Borders|Faculty of  Political Science, Chulalongkorn University | 12th November 2016 

  

829 
 
 

satisfactorily. In fact, the management and exploitation of irrigation works of the 

basic irrigational organizations had an important contribution to maintaining and 

promoting the efficiency of irrigation projects in agricultural production and 

other economic sectors. However, the basic irrigational management in many 

localities of Bac Hung Hai irrigation system has not been adequate attention leads 

to operating efficiency of the basic irrigational organizations still less effective. So 

far, most of the provinces in Bac Hung Hai irrigation system have not yet 

regulations on development of water use organizations in the province, which 

means that not yet the Participatory Irrigation Management orientation is one of 

the causes leading to the water use organizations have not been widespread 

development. The allocation of funds directly to companies of exploiting 

irrigation works making the relationship between water users (service enjoyment) 

and the company (service provider) becomes weakened. While the 

implementation of Decree 67 focused mainly on disbursement procedures, 

disregard the role of water users, the strategy to develop Participatory Irrigation 

Management has not yet been adjusted and completed accordingly and has 

limited the implementation results of the strategic framework proposed. 

In recent years, the irrigation projects especially the investment project of 

irrigation works from international organizations in Vietnam are linked to the 

establishment of cooperative organizations for water consumption. Some pilot 

projects of transferring management and establishing Participatory Irrigation 

Management model by Asian Development Bank (ADB), World Bank (WB), 

Agency of French Development (AFD), Japan International Cooperative Agency 

(JICA), the non-governmental organization (NGO), etc financed initially 

achieved some positive results, but also some models back to the starting point. 

Currently, the donors continue to have the large support programs to strengthen 

the participation of local people in irrigation management. However, most of 

these projects are still in the startup phase, are being or have recently been made, 

and have not yet the specific conclusion. Along with the activities of international 

projects, many localities should implement socialization manage irrigation 

projects through the transfer programs of medium and small works as well as 

forming people organizations. The participation of citizens is important 
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contribution to the formulation, management, exploitation and protection of 

irrigation works. Some provinces have mobilized people to participate, to arouse 

the power of community, cohesion of the role and responsibilities of people with 

irrigation services that they benefit as An Giang, Tuyen Quang, Dak Lak, etc. 

However, the guidelines on the establishment and organization of operation of 

the cooperative organizations for water consumption in Bac Hung Hai system 

not yet specific. At the same time has not yet specified the organizations and 

individuals to sign the decision to establish and approve the charter and 

regulations of the cooperative organization for water use in irrigation works of 

commune and inter-commune. On the other hand most of the province could 

not arrange funds to implement the consolidation of cooperative organization for 

water use. So many places have not yet had cooperative organization for water 

use, or have had the cooperative organization for water use, but not yet enough 

capacity to receive the works with effective decentralization. 

One of the other exists of water use organizations is the staff capacity is limited 

with 83% of staff are untrained on expertise and professional. Circular 40 of the 

Ministry of Agriculture and Rural Development (Dec/2011) has not defined the 

content, processes and procedures for the implementation of training and 

certification for water use organizations. Therefore some districts have not 

established the stations of exploiting irrigation or cooperative organizations for 

water consumption, so the district appointed temporarily officials in economic 

room of district to manage. The economic room of the district is an agency has 

the state management function combined management and exploitation of 

irrigation works. Moreover, the district staff is not enough manpower to manage 

and operate the hydraulic work, leading to the actual status is the irrigation works 

have not yet real managers, not ensure effective and sustainability of irrigation 

works. 

Currently, many localities have not yet stipulated ceiling infield irrigation fee, 

revenues are not enough for the cooperative organization for water use to 

maintenance, dredging canals, payment for transferring water. This makes the 

works be fast degradation, damage and not effective as design. Many cooperative 

organization for water use disbanded risk. The advocacy on irrigation charge 
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exemption policy under Decree 67 of the Government is not yet clear, so 

majority of farmers have reliant thought, don't file infield irrigation charges and 

don't consciously use save water. Some localities exempted irrigation charges to 

on-farm for people, so the people in some local suppose the Government 

completely free of irrigation charge for in agricultural production, so don't submit 

infield irrigation charges. This has a negative impact on revenues and thereby 

negative impact the operation, increase the risk of disintegration of the 

cooperative organization for water use in some localities. 

The findings of this research provided the basis and criteria for sharing water and 

assessing water quality in the irrigation system. The research will also contribute 

to the improvement of mechanisms and policies on water management, and will 

propose new methods for making the irrigation systems of Red River delta 

adaptable to the major changes in the new period. 

Previously, when the Red River water level was high enough, water supply was 

sufficient for irrigation systems of the Red River delta and the water demands for 

the sectors and households were ensured in all stages of the year. But from 2007 

onwards, the Red River water level is becoming gradually depleted due to water 

storage of the upstream reservoirs. Currently, due to the very strong changes in 

population, land use pattern and pace of urbanization have led to the higher 

water demands both in quantity and quality. Also, the event of the upstream 

water storage makes the Red River water level go down for many years.  The 

water demands of regions within Red River delta are always in the state of 

tension, but the irrigation systems do not have the sufficient capacity to meet the 

demands. The amount of water from the Red River flowing to downstream is no 

longer sufficient for the irrigation systems of Red River delta. Besides, when this 

meager amount of water taken through the large intakes to supply for sub-

regions, water users in the areas near the Red River often do not want to share 

water to the other water users in the canal tail areas. Apart from the issue of 

quantity, the water quality issue also causes arising many conflicts. Due to the 

impact of strong urbanization, the emergence of the uncontrolled discharge into 

the irrigation systems has made many parts can’t take this scanty water source. So 
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that is upset traditional livelihoods of the people. Instead, they have to go to 

other places to buy water at very high prices and even to abandon their farm and 

move to other jobs. 

 

 

Data and Methodology 

The study was conducted in Bac Hung Hai irrigation system with geographical 

location in the middle of the Red River Delta, the natural areas 214,932 ha, is 

determined by the following coordinates: from 20º30' to 21º07' North latitude, 

from 105º50 'to 106º36' East longitude. 

Figure 1 - Location of Bac Hung Hai irrigation system in Red river delta 

 

  

 

After a process of discussion between the parties, including IDMC Bac Hung 

Hai, Department of Agriculture of the 4 provinces (Hanoi, Bac Ninh, Hung Yen, 

Hai Duong) and the Institute of Water Resources Engineering - Water Resources 

University, a strategic framework was drafted for the implementation process as 

shown in Figure 2. Thereby apply the following methods: (i) Method of water 
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demand calculation, (ii) Modeling method to simulate the water supply 

possibility, (iii) Method of water quality assessment, (iv) Social survey method. 

Figure 2 - Strategic framework for the establishment of cooperative organizations 

for water allocation 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Assess water conflicts between irrigation units (Activities: Get the preliminary opinions of 
the irrigation officials and representatives of the people in the communes) 

Pursuant to: Article 3 of the Ordinance on Exploitation and Protection of Irrigation 
Works 

Divide area into sub-regions based on the basin with the same water 
use system (Activities: Based on topographic map and the map of 
people's livelihood, socio-economic to zone the areas with the 
general characteristics on water use) 

Pursuant to: Article 9 of the Ordinance on Exploitation and 
Protection of Irrigation Works 

Ration

al 

Irration

al 

Calculate water demand for each sub-region and water supply 
capability, evaluate water spreading to water use areas (Activity: Set 
simulation model for the whole system) 

Pursuant to: Chapter 3 - The guiding manual of modernizing 
irrigation system - Vietnam Academy of Water Resources 2011 

Establishing water user organizations under the sub-regions 
(Activity: Based on the calculated data on water demand, the clue 
works, the main channel and the head culverts of channel) 

Pursuant to: Circular No. 65/2009 of MARD on guiding the 
organizations and operations to decentralize the management and 
extraction of irrigation works 

Develop the action mechanisms of the 
cooperative organizations for water 
consumption (Activities: set the powers, 
responsibilities, budgets, personnel 
organization, and training plan to enhance 
capacity) 

Considering the gender issues in the 
personnel structure of the water use 
organization to be more representative of 
women who understand carefully the 
cultivated issues at the local  

Pursuant to: Circular 75 of the Ministry of 
Agriculture and Rural Development 
guiding to establishment and 
strengthening the cooperative 
organizations for water consumption 

Pursuant to: The goal of gender equality 
and gender mainstreaming in the new 
National Partner Strategy of the World 
Bank's for Vietnam (FY12-16) 
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al 
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1. Method of water demand calculation 

Based on the main channel, the IDMC Bac Hung Hai divided into 10 

geographical regions as shown in Figure 1, each region is surrounded by the main 

channel. The study is based on syllabus of Planning and Design of Irrigation 

systems - The Agriculture Publisher 2006 to calculate water needs for each 

region. 

 Calculating water requirement for agriculture: The on-farm agricultural 

water requirement is indicated by their rogation coefficient for crops. We 

calculate for rice and crops under Chapter 3 of above syllabus. Based on 

meteorological data, hydrology, soil, plant seeds and the growth 

characteristic of plants in each region, the calculated results of irrigation 

coefficient for the region as the Table 1. 

 Calculate water demand for livestock: The number of cattle at present 

time and forecasts for the future are statistic under "Agricultural planning 

report in 2020, vision 2030" in districts such as Table 2. According to 

Annex C.1-Vietnam standard 4454_2012 (the water supply standard for 

stations, feedlots of cattle and poultry as follows: 

 

 Cattle: 70 liter per one each day 

 Pigs: 15 liter per one each day 

 Poultry: 2 liter per one each day 

According to calculationsasChapter5 of above syllabus, we have the calculated 

results as shown in Table 3. 

 Calculate the water need for economic livelihood: According to Chapter 5 

of above syllabus, we calculate the water demand for livelihood is divided 

into urban and rural. According to Table 3.1 of TCXDVN_33_2006 

standard, the standard for drinking water, living and other water demand 

are counted per capita for the population. For the regions of Cam Giang 

- Hai Duong City and Southwest Cuu An is taken under section II 

(Urban type II and III). The rest is taken under section III (Urban type 

IV, type V and rural population). The water use standard in current 
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period is taken equivalent to water consumption standard for the period 

of 2010. The water use standards in future period are taken equivalent to 

water consumption standard for the period of 2020. The population at 

current time and forecasts for the future are statistic under "Agricultural 

planning report 2020, vision 2030" in districts such as Table 4. 

The amount of water required for the regional living activities by the formula: 

N.q
W =

1000
  (Cubic meter per day night) 

Among that: 

W: the amount of water required for living activities of people in a day 

(cubic meter per day night) 

N: The number of people using water 

q: Water consumption standard (liter per day night) 

The results calculated as Table 5. 

 Calculating water demand for industry: The amount of water for industry 

include water directly create products, water create an environment and 

industrial sanitation, to dilute the waste and drinking water for the 

workers in the factory fence. The industrial land area at the current and 

forecasted for future is statistic under "Agricultural planning report 2020, 

vision 2030" in districts such as Table 6. 

According to TCXDVN_33_2006 standard, the water in the focused industrial 

zones is taken under the area of industrial zone with the norm of (22 cubic meter 

per hectare to 45 cubic meters per hectare) per day-night. According to 

calculations as Chapter 5 of above syllabus, the result of water requirement 

calculated for industry as Table 7. 

 Water demand for aquaculture: The development of regional aquaculture 

is rapidly. The growth speed of aquaculture reached 19%, services of 

catching aquatic increased 17.7%. This speed showed the investment for 

regional aquaculture development is strong. Water surface area used for 
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aquaculture about 10,065 hectares, a part of waterlogged and sunken area 

with inefficient rice production have been converted to aquaculture. The 

current aquaculture area in Bac Hung Hai area is 12.151 hectare. There 

are 3 districts of Bac Ninh with 200 hectare of concentrated cultivating 

and 271 hectare of dispersed cultivating. Hung Yen province has the area 

of freshwater aquaculture 4,500 hectare (The area of specialized fish 

4,200 hectare and other aquaculture 300 hectare). For freshwater 

aquaculture, there are 3 types of cultivation mainly small ponds, large 

water surface and sunken paddy fields. According aquaculture process, 

the water depth need to ensure fish farming as: Small ponds 1.5-2.0 

centimeter; Large water surface 2.0-3.0 centimeter; Sunken paddy fields: 

20-30 centimeter. Changing water 5 times per year, each time is 1/3 water 

depth. However the current state of aquaculture area in the region to be 

medium, majority adopted in the form of semi-intensive and intensive. 

Among that, the small ponds with little of water supply due to scattered 

in residential areas. The aquaculture zones usually cultivate about 2 to 3 

farming season per year: from Nov to Feb, from Mar to Jun; from Jul to 

Oct. Each month to change water from 1000 to 1500 cubic meter per 

hectare, renovated original farm 2000 cubic meter per hectare. Applying 

the above characteristics, we calculated under Chapter 5 of above syllabus 

and the results in Table 8 & Table 9. 

 The flow for maintaining environment: The flow requirement to maintain 

flow and dilute for environmental protection in the system is taken by 

10% of total water demand in the system. 

 After having a total water demand of the sectors for large area, we 

divided according to the area proportion in charge of pumping stations. 

We get water needs in many positions in charge of pump stations. This 

data will be used to compare to water supply ability of hydraulic model in 

Section 2.2. 
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2. Modeling method to simulate the water supply possibility 

This method applies hydraulic model MIKE 11 (Danish Hydraulic Institute) to 

simulate the water supply capacity at the location. Input document include: 

 Cross section and longitudinal section of the channel (IDMC Bac Hung 

Hai). 

 The water level in the upper and lower boundary (National Centre of 

Meteorology and Hydrology). 

 Parameters and operating modes of the drain (IDMC Bac Hung Hai). 

 The scenarios of flushing mode in upstream Red River (Hoa Binh 

hydropower plant) 

+ Case 1: The average flow and water level of the Red river in upstream culvert 

Xuan Quan reach 1.85 meter (corresponding to the frequency of previous design 

75%) corresponding to the frequency current 27.5%. The average water level of 

the drain CauXe, An Tho, Cau Cat, etc corresponding to frequency of 27.5%. 

+ Case 2: The flow and water level on the Red River in upstream culvert Xuan 

Quan, downstream culvert Cau Xe, An Tho, Cau Cat, etc corresponding to 

frequency of 75% in the stages. 

+ Case 3: The flow and water level on the Red River in upstream culvert 

XuanQuan, downstream culvert CauXe, An Tho, Cau Cat, etc corresponding to 

frequency of 85% in the stages. 

Figure 3 - Diagram of hydraulic calculation of Bac Hung Hai irrigation system in 

the model MIKE 11 
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When we had a complete set of input data, the model computes the results of 

water level and flow can be supplied at the locations in the system. These results 

are compared with the water demand in the calculated positions in Section 2.1, it 

will show the redundancy or deficit which be expressed by values. The water level 

results corresponding to 3 cases in some position of water regulation are shown 

as Table 12, Table 13and Table 14. Then we simulated the water level at the 

regulating drains which could ensure the water supply operation of pumping 

stations as Table 15. From that launched an operation mode to distribute water 

harmonically for regions corresponding to a case of Red River water level 

toughest as Table 16. Finally, based on these results, we divide the large area into 

sub-regions in a reasonable manner to give jurisdiction to the water user 

organizations.     

3.  Method of water quality assessment 

In terms of water quality assessment, research was conducted to collect the 

results of water quality at representative measuring points on the main channel as 

shown in Figure 4. Total numbers of monitoring points are 32 points including: 

- The monitoring point of water level and flow on the Red River: culvert Xuan 

Quan (1) 

- The monitoring points on Kim Son River: culvert Bao Dap (2), culvert Kenh 

Cau (7), culvert Luc Dien (9), culvert Tranh (11), culvert Ba Thuy (13), Cat bridge 

(15). 

- The monitoring points on Dien Bien River: culvert Luc Dien (9) and Bang 

Ngang bridge (30). 

- The monitoring points on TayKe Sat River: fork Tong Hoa (26) and culvert 

Tranh (11) 

- The monitoring points on Dinh Dao River: culvert Ba Thuy (13), Trang Thua 

Bridge (24) and the fork Cu Loc (20). 

- The monitoring points on Cuu An river: Bang Ngang bridge (29), fork Tong 

Hoa (26), culvert Neo (25), Doc Bung pumping station (22). 
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- The monitoring points affected by industrial emission sources: culvert Bao Dap 

(2), culvert Xuan Thuy (3), culvert Cau Bay (4), culvert Lac Cau (6), Doc bridge 

(10), Binh Han pumping station (16), culvert Binh Lau (17). 

- The monitoring points affected by urban wastewater: Luong Bang Bridge (29), 

An Vu pumping station (32), culvert Hong Quang (27) and bridge Cat (15). 

- The monitoring points affected by domestic and agricultural waste water: Nhu 

Quynh bridge (5), culvert Chua Tong (8), culvert Tra Phuong (28), bridge Ghe 

(12), culvert Thach Khoi (14), culvert Doan Thuong (23) and culvert Dong 

Trang (21). 

- The monitoring points affected by craft villages wastewater: end of Tu Ho Sai 

Thi river (31). 

- The monitoring points of drainage water quality in the system: culvert An Tho 

(19) and culvert Cau Xe (18). 

Figure 4 - Location of monitoring sites in Bac Hung Hai irrigation system 

 

 

 

The data was collected from Laboratory Centre of the Institute for Water and 

Environment. At these locations, water samples were collected periodically, and 

then they were transported to laboratory to analyze through the gauge of such 
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indicators as COD, NH4 +, NO2, Coliform. Then choose some localities with 

heavy pollution level to survey the issue of disease and cultivated capacity.  

4. Social survey methods 

The survey focused on the current state of the infield irrigation management and 

household economies in the regions have results of water shortage or 

contaminated water.  

- The questions of infield irrigation management including: taking water and 

water dispute resolution, the ability to participate in the management and 

extraction of water resources, renovating and upgrading irrigation works, the 

proportion of men and women in management agencies. 

- The questions about household economy include: the cost for manual pump 

support, the participation of women in farming, nature of work in production. 

 

Results 

1. Water demand of different sectors 

Table 1 - The irrigation coefficient on-farm in sub-regions for each month of the 

year 

Unit: litre per second each hectare 

Order Regions Jan 
Fe

b 

Ma

r 
Apr 

Ma

y 
Jun Jul 

Au

g 
Sep Oct 

No

v 

De

c 

1 

BinhGiang 

- Northern 

Thanh 

Mien 

1.2

2 

1.1

3 

0.9

4 

0.9

9 

0.6

8 

1.0

8 

0.5

2 

0.8

7 

0.6

9 

0.6

8 

0.6

5 

0.6

6 

2 

Cam 

Giang - 

Hai 

1.2

8 
1.1 

0.9

4 
1 

0.7

3 

0.9

4 

0.4

5 

0.7

6 

0.6

4 

0.6

6 

0.7

1 

0.7

8 
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Duong 

City 

3 
TuKy - 

GiaLoc 

1.2

5 

1.1

2 

0.9

4 

0.9

9 

0.6

9 

0.9

5 

0.5

7 

0.7

1 

0.6

3 

0.6

4 

0.6

4 

0.6

9 

4 
Southeast 

Cuu An 
1.2 

1.1

8 

0.9

5 

0.9

8 

0.6

1 

1.0

4 

0.5

9 

0.8

4 

0.6

7 

0.6

6 

0.5

7 

0.8

3 

5 Gia Lam 
1.7

6 

1.1

3 

0.9

4 

0.9

2 

0.9

3 

0.5

3 

0.8

2 

1.0

3 

0.7

1 

0.6

4 

0.6

4 

0.6

7 

6 GiaThuan 
1.1

8 

1.1

9 

0.9

2 

0.9

4 

0.8

9 

0.5

5 

0.5

5 

1.0

4 

0.7

5 

0.7

4 

0.7

4 

0.7

9 

7 
ChauGian

g 

1.2

3 

1.1

8 

0.9

9 

0.8

5 

0.9

6 

0.9

5 

0.8

5 

0.8

4 

0.5

5 

0.6

2 

0.6

2 

0.6

6 

8 
Northern 

Kim Son 
1.2 

1.1

8 

0.9

9 

0.8

4 

0.8

5 

0.7

9 
0.7 0.7 

0.4

9 

0.5

4 

0.5

4 

0.8

7 

9 An Thi 
1.3

4 

1.1

9 

0.9

6 

0.8

6 

1.0

1 
1 

0.8

9 

0.8

8 

0.5

8 

0.6

5 

0.6

5 

0.5

2 

10 
Southwest 

Cuu An 

1.2

5 

0.8

7 

0.9

6 

0.9

5 

1.0

1 

0.9

4 

0.8

4 

0.8

3 

0.7

4 

0.8

3 

0.8

3 

0.6

7 

  

Table 2 - Number of livestock in stages by regions 

Unit: One 

Orde

r 

Planning 

regions 

Present Year 2030 

Buf

falo 
Cow Pigs Poultry 

Buf

falo 
Cow Pigs Poultry 

1 Gia Lam 93 11,959 
156,74

8 
330,049 15 18,642 

307,24

5 
656,468 

2 GiaThuan 
1,18

5 
27,586 

334,96

7 

2,877,06

4 
451 42,967 

656,57

9 

5,722,48

8 
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3 ChauGiang 189 12,944 
414,70

3 

3,894,49

0 
79 23,886 

1,308,0

40 

12,152,7

77 

4 
Northern 

Kim Son 
712 6,62 352,4 

3,450,02

3 
276 12,217 

1,111,5

28 

10,765,8

15 

5 

Cam Giang 

- Hai 

Duong 

City 

352 4,105 
204,46

1 

2,226,25

5 
105 7,58 

644,87

6 

6,947,05

1 

6 An Thi 349 8,379 
201,51

6 

2,932,19

4 
72 15,464 

635,61

3 

9,149,92

6 

7 

BinhGiang 

- Northern 

Thanh 

Mien 

985 12,988 
327,33

1 

3,476,90

1 
370 23,966 

1,032,4

57 

10,849,6

89 

8 
GiaLoc - 

TuKy 

1,34

7 
10,372 

434,64

1 

3,632,53

6 
588 19,141 

1,370,9

31 

11,335,3

48 

9 
Southwest 

Cuu An 
584 29,961 

507,20

4 

6,302,49

1 
249 55,368 

1,599,8

06 

19,666,9

56 

10 
Southeast 

Cuu An 
810 10,159 

237,21

9 

2,160,66

9 
336 18,75 

748,22

6 

6,742,38

0 

 
Total 

6,60

6 

135,07

3 

3,171,1

90 

31,282,6

72 

2,54

3 

237,98

1 

9,415,3

00 

93,988,

899 
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Table 3 - Waterrequirementfor livestock in BacHung Hai area 

Unit: litre per second 

Orde

r 

Planning 

regions 

Present Year 2030 

Bu

ffal

o 

Cow Pigs 
Poul

try 
Total 

Bu

ffal

o 

Cow Pigs 
Poult

ry 
Total 

1 Gia Lam 
0.1

4 

17.9

9 

36.2

8 

11.4

6 
65.88 

0.0

2 

28.0

5 
71.12 22.79 

121.9

9 

2 GiaThuan 
1.7

8 

41.5

1 

77.5

4 
99.9 

220.7

3 

0.6

8 

64.6

5 

151.9

9 
198.7 

416.0

1 

3 ChauGiang 
0.2

8 

19.4

8 
96 

135.

23 

250.9

8 

0.1

2 

35.9

4 

302.7

9 

421.9

7 

760.8

2 

4 
Northern 

Kim Son 

1.0

7 
9.96 

81.5

7 

119.

79 
212.4 

0.4

2 

18.3

8 
257.3 

373.8

1 

649.9

1 

5 

Cam Giang 

- Hai 

Duong City 

0.5

3 
6.18 

47.3

3 
77.3 

131.3

4 

0.1

6 

11.4

1 

149.2

8 

241.2

2 

402.0

6 

6 An Thi 
0.5

3 

12.6

1 

46.6

5 

101.

81 

161.5

9 

0.1

1 

23.2

7 

147.1

3 

317.7

1 

488.2

1 

7 

BinhGiang 

- Northern 

Thanh 

Mien 

1.4

8 

19.5

4 

75.7

7 

120.

73 

217.5

2 

0.5

6 

36.0

6 

238.9

9 

376.7

3 

652.3

4 

8 
GiaLoc - 

TuKy 

2.0

3 

15.6

1 

100.

61 

126.

13 

244.3

7 

0.8

8 
28.8 

317.3

5 

393.5

9 

740.6

2 

9 
Southwest 

Cuu An 

0.8

8 

45.0

8 

117.

41 

218.

84 
382.2 

0.3

7 

83.3

1 

370.3

3 

682.8

8 

1136.

89 

10 Southeast 1.2 15.2 54.9 75.0 146.4 0.5 28.2 173.2 234.1 436.0
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Cuu An 2 9 1 2 4 1 1 1 3 

 
Total 

9.9

4 

203.

23 

734.

07 

1086

.2 

2033.

45 

3.8

2 

358.

07 

2179.

47 

3263.

5 

5804.

87 

 

Table 4 - Current population and population forecast for Bac Hung Hai area 

Unit: person 

Or

der 

Provinc

e 

Current population Population in 2030 

Total Urban Rural Total Urban Rural 

1 
Hai 

Duong 1,062,532 192,807 869,724 

1,227,22

4 222,692 

1,004,53

2 

2 
Hung 

Yen 1,240,002 129,429 1,110,572 

1,432,20

2 149,491 

1,282,71

1 

3 
BacNin

h 386,808 29,181 357,628 446,764 33,704 413,060 

4 Gia Lam 311,953 204,251 107,702 360,306 235,910 124,395 

Total 
3,001,295 555,668 2,445,626 

3,466,49

5 641,797 

2,824,69

8 

 

Table 5 - Results of the flow requirement for domestic water supply  

Unit: cubic meter per second 

Order Province 
Current population Population in 2030 

Total Urban Rural Total Urban Rural 

1 Hai Duong 0.87 0.27 0.6 1.55 0.39 1.16 

2 Hung Yen 0.95 0.18 0.77 1.74 0.26 1.48 

3 BacNinh 0.29 0.04 0.25 0.54 0.06 0.48 

4 Gia Lam 0.36 0.28 0.07 0.55 0.41 0.14 

Total 2.47 0.77 1.7 4.38 1.11 3.27 
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Table 6 - The area of industrial land of Bac Hung Hai region 

Unit: hectare 

Order Province 
Current industrial land 

area 

Industrial land area in 

2030 

1 Hai Duong 1711,40 4646,45 

2 Hung Yen 884,10 2559,37 

3 BacNinh 446,72 1206,13 

4 Gia Lam 432,00 1124,24 

Total 3474,22 9536,20 

 

Table 7 - The result of water flow calculated for the industrial zones in 

BacHungHai region 

Unit: cubicmeter per second 

Order Province 
The water volume for 

industry in current 

The water volume for 

industry in 2030 

1 Hai Duong 0.89 2.42 

2 Hung Yen 0.46 1.33 

3 BacNinh 0.23 0.63 

4 Gia Lam 0.23 0.59 

Total 1.81 4.97 
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Table 8 - The result calculated water volume for aquaculture 

Unit: cubic meter per hectare of water surface 

O

r

d

e

r 

Mo

nth 

of 

wat

er 

sup

ply 

Water 

depth 

for 

prepar

ing 

pond 

(milli

meter

) 

Water 

depth 

for 

additio

nal 

replace

ment 

(millim

eter) 

The 

surface 

evaporati

on 

between 

water 

changes 

twice 

(millimet

er) 

The stable 

absorbed 

water 

amount 

between 

each water 

addition 

(millimete

r) 

Actual 

rainfall 

between 

water 

changes 

twice 

(millimet

er) 

The 

total 

amount 

of 

needed 

water 

(cubic 

meter 

per 

hectare

) 

1 Nov 200         2000 

2 Dec   150 70 7 4 2231 

3 Jan   150 56 7 9 2036 

4 Feb   150 52 6 5 2040 

5 Mar   150 64 7 75 1460 

6 Apr   150 82 7 73 1662 

7 May   150 118 7 75 2000 

8 Jun   150 128 7 95 1897 

9 Jul   150 135 7 151 1408 

1

0 
Aug   150 119 7 127 1489 

1

1 
Sep   150 109 7 86 1797 

1

2 
Oct   150 98 7 93 1621 
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Tot

al 200 1650 1031 77 794 
21641 

 

Table 9 - The result calculated water flow for aquaculture 

Unit: cubic meter per second 

Orde

r 
Province 

No

v 
Dec Jan Feb 

Ma

r 
Apr 

Ma

y 
Jun Jul 

Au

g 
Sep Oct 

1 BacNinh 
0.36 0.39 

0.3

6 0.4 0.26 0.3 0.35 

0.3

4 

0.2

5 0.26 

0.3

3 

0.2

9 

2 Hung Yen 
3.47 3.75 

3.4

2 3.79 2.45 

2.8

9 3.36 

3.2

9 

2.3

7 2.5 

3.1

2 

2.7

2 

3 
Hai 

Duong 5.54 5.98 

5.4

6 6.05 3.91 4.6 5.36 

5.2

5 

3.7

7 3.99 

4.9

8 

4.3

5 

Total 
9.38 

10.1

2 

9.2

4 

10.2

5 

6.6

2 

7.7

9 9.08 

8.8

9 

6.3

9 

6.7

5 

8.4

2 

7.3

5 

 

Table 10 - The result calculated flow to maintain environmental flow 

Categorie

s 

Required water flow (cubic meter per second) 

Jan Feb Mar Apr 
Ma

y 
Jun Jul Aug Sep Oct Nov Dec 

Environm

ent 

13.8

3 

6.9

5 

7.6

5 

9.7

4 4.1 

4.6

5 

2.8

2 

1.9

2 

2.6

1 

4.3

7 

3.1

1 

4.4

1 
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Table 11 - The result calculated water flow requirement of the fields monthly in 

Bac Hung Hai area 

O

rd

er 

Catego

ries 

Water flow requirements of the sectors monthly (cubic 

meter per second) 

1 2 3 4 5 6 7 8 9 10 11 12 

1 
Industr

y 
1.81 

1.8

1 

1.8

1 

1.8

1 

1.8

1 

1.8

1 

1.8

1 

1.8

1 

1.8

1 

1.8

1 

1.8

1 

1.8

1 

2 Aquatic 9.38 
10.

12 

9.2

4 

10.

25 

6.6

2 

7.7

9 

9.0

8 

8.8

9 

6.3

9 

6.7

5 

8.4

2 

7.3

5 

3 Living 2.47 
2.4

7 

2.4

7 

2.4

7 

2.4

7 

2.4

7 

2.4

7 

2.4

7 

2.4

7 

2.4

7 

2.4

7 

2.4

7 

4 
Livesto

ck 
2.03 

2.0

3 

2.0

3 

2.0

3 

2.0

3 

2.0

3 

2.0

3 

2.0

3 

2.0

3 

2.0

3 

2.0

3 

2.0

3 

5 
Agricult

ure 

122.

63 

53.

04 

60.

96 

80.

88 

28.

03 

32.

39 

12.

79 

4.0

4 

13.

45 

30.

61 

16.

34 

30.

39 

6 
Environ

ment 

13.8

3 

6.9

5 

7.6

5 

9.7

4 
4.1 

4.6

5 

2.8

2 

1.9

2 

2.6

1 

4.3

7 

3.1

1 

4.4

1 

Total 
152.

15 

152

.15 

69.

47 

76.

51 

97.

44 

40.

97 

46.

49 

28.

18 

19.

25 

26.

15 

43.

68 

31.

08 

 

Comment: Due to the hydro-meteorological weather in the region in recent years 

have many adverse developments in agricultural production. The drought in 

Winter-Spring crop, the rainfall reduced in dry season led to water demand for 

economic sectors increased, especially water requirements for agriculture. 

 

 

 

 



 

 

International Conference on the Mekong, Salween and Red Rivers: Sharing Knowledge and 

Perspectives Across Borders|Faculty of  Political Science, Chulalongkorn University | 12th November 2016 

  

849 
 
 

2. Hydraulic calculation results under the regulating scenarios 

in Hoa Binh hydropower plant in upstream of Red River 

From the results of hydraulic calculation for plan of irrigation and water supply 

shows:  

Table 12 - Average water level at the culverts (Case 1) 

Unit: meter 

Orde

r 
Name of culverts 

From 

Oct 

29th 

to 

Dec 

31th 

From 

Jan 

1st to 

Jan 

19th 

From 

Jan 

20th 

to 

Feb 

28th 

From  

Mar 

1st to 

Apr 

30th 

From 

May 

1st to 

May 

31st 

From 

Jun 

1st to 

Jul 

10th 

From 

Jul 

11th 

to 

Oct 

28th 

1 
Upstream of culvert 

XuanQuan 
2.39 1.84 1.85 2.04 3.07 4.56 4.17 

2 
Downstream of culvert 

XuanQuan 
1.8 1.79 1.82 1.97 2.1 2.3 2 

3 
Upstream of culvert Bao 

Dap 
1.68 1.71 1.74 1.91 2 2.1 1.95 

4 
Upstream of culvert 

KenhCau 
1.65 1.55 1.6 1.9 1.72 2 1.8 

5 
Upstream of culvert Ba 

Thuy 
1.16 2.15 1.42 1.41 1.35 1.6 1.35 

6 
Upstream of culvert 

Neo 
1.06 1.3 1.36 1.34 1.32 1.5 1.25 

7 
Upstream of culvert 

CauXe 
0.7 1.15 1.17 0.87 0.71 0.99 0.94 

8 
Downstream of culvert 

CauXe 
0.67 0.6 0.57 0.57 0.59 1.03 1.1 
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Orde

r 
Name of culverts 

From 

Oct 

29th 

to 

Dec 

31th 

From 

Jan 

1st to 

Jan 

19th 

From 

Jan 

20th 

to 

Feb 

28th 

From  

Mar 

1st to 

Apr 

30th 

From 

May 

1st to 

May 

31st 

From 

Jun 

1st to 

Jul 

10th 

From 

Jul 

11th 

to 

Oct 

28th 

9 
Upstream of culvert An 

Tho 
0.68 1.14 1.16 0.86 0.68 0.99 0.94 

10 
Downstream of culvert 

An Tho 
0.71 0.61 0.58 0.58 0.98 1.08 1.2 

11 
Upstream of culvert Cau 

Cat 
1.19 1.4 1.4 1.43 1.47 1.43 1.47 

12 
Downstream of culvert 

Cau Cat 
1.04 0.81 0.76 0.76 1.1 1.52 1.83 

 

Table 13 - Average water level at the culverts (Case 2) 

Unit: meter 

Orde

r 
Name of culverts 

From 

Oct 

29th 

to 

Dec 

31th 

From 

Jan 

1st to 

Jan 

19th 

From 

Jan 

20th 

to 

Feb 

28th 

From  

Mar 

1st to 

Apr 

30th 

From 

May 

1st to 

May 

31st 

From 

Jun 

1st to 

Jul 

10th 

From 

Jul 

11th 

to 

Oct 

28th 

1 
Upstream of culvert 

XuanQuan 
1.43 1.19 1.49 1.48 2.06 2.62 3.5 

2 
Downstream of culvert 

XuanQuan 
1.23 1.17 1.4 1.41 1.86 2.08 2.29 

3 
Upstream of culvert Bao 

Dap 
1.21 1.15 1.35 1.37 1.78 2.06 2.24 
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4 
Upstream of culvert 

KenhCau 
1.14 1.11 1.3 1.28 1.63 1.76 2.1 

5 
Upstream of culvert Ba 

Thuy 
1.07 1.08 1.25 1.24 1.36 1.38 1.53 

6 
Upstream of culvert 

Neo 
0.96 1.04 1.19 1.16 1.2 1.18 1.22 

7 
Upstream of culvert 

CauXe 
0.65 0.95 0.94 0.8 0.81 0.83 0.99 

8 
Downstream of culvert 

CauXe 
0.64 0.51 0.49 0.48 0.65 0.77 0.94 

9 
Upstream of culvert An 

Tho 
0.66 0.94 0.93 0.77 0.76 0.79 1.01 

10 
Downstream of culvert 

An Tho 
0.63 0.52 0.51 0.5 0.67 0.78 0.92 

11 
Upstream of culvert Cau 

Cat 
1.07 1.11 1.23 1.25 1.36 1.39 1.41 

12 
Downstream of culvert 

Cau Cat 
0.88 0.71 0.69 0.66 0.87 1.05 1.39 
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Table 14 - Average water level at the culverts (Case 3) 

Unit: meter 

Orde

r 
Name of culverts 

From 

Oct 

29th 

to 

Dec 

31th 

From 

Jan 1st 

to Jan 

19th 

From 

Jan 

20th to 

Feb 

28th 

Fro

m  

Mar 

1st to 

Apr 

30th 

From 

May 

1st to 

May 

31st 

Fro

m 

Jun 

1st to 

Jul 

10th 

From 

Jul 

11th to 

Oct 

28th 

1 

Upstream of culvert 

XuanQuan 
1.24 1.1 1.42 1.35 1.83 2.2 3.1 

2 

Downstream of culvert 

XuanQuan 
1.14 1.09 1.34 1.3 1.78 1.9 1.89 

3 

Upstream of culvert Bao 

Dap 
1.13 1.07 1.3 1.27 1.7 1.88 1.8 

4 

Upstream of culvert 

KenhCau 
1.07 1.05 1.28 1.22 1.55 1.71 1.73 

5 

Upstream of culvert Ba 

Thuy 
1 1.02 1.23 1.18 1.3 1.32 1.29 

6 

Upstream of culvert 

Neo 
0.94 0.99 1.16 1.12 1.17 1.15 1.19 

7 

Upstream of culvert 

CauXe 
0.63 0.9 0.88 0.76 0.67 0.81 0.84 

8 

Downstream of culvert 

CauXe 
0.6 0.49 0.49 0.46 0.52 0.72 0.8 

9 

Upstream of culvert An 

Tho 
0.65 0.89 0.87 0.72 0.64 0.76 0.95 

10 

Downstream of culvert 

An Tho 
0.6 0.5 0.51 0.48 0.53 0.72 0.8 
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Orde

r 
Name of culverts 

From 

Oct 

29th 

to 

Dec 

31th 

From 

Jan 1st 

to Jan 

19th 

From 

Jan 

20th to 

Feb 

28th 

Fro

m  

Mar 

1st to 

Apr 

30th 

From 

May 

1st to 

May 

31st 

Fro

m 

Jun 

1st to 

Jul 

10th 

From 

Jul 

11th to 

Oct 

28th 

11 

Upstream of culvert Cau 

Cat 
1.04 1.07 1.21 1.22 1.33 1.37 1.33 

12 

Downstream of culvert 

Cau Cat 
0.87 0.7 0.69 0.63 0.83 0.97 1.3 

 

3. Calculate and check the water level required to ensure 

water supply for irrigation and supply for pumping stations 

To check the result of hydraulic calculation for cases of irrigation and water 

supply, we carried out calculation of water level be controlled at the culverts 

during the soil loose stage (the most intense period of irrigation water source for 

Bac Hung Hai area). If this period has ensured water sources, the other period 

will also ensure the water need of the region. Therefore, in this research we 

calculated the water levels required to ensure watering soil loose period (January 

and February annually). The regulating culverts of Bac Hung Hai area include 

Kenh Cau, Ba Thuy, Neo, CauXe, AnTho. 

Based on data collected about the designed water level of suction tank, minimum 

water level of suction tank of pumping stations, channel length, the riverbed 

slope, we calculate the water level controlled at the culverts based on irrigation 

requirements for the pumping stations. Calculation results of the required water 

level to control at the culverts as follows: 
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Table 15 - Water level requirements controlled at the culverts 

Order Name of culverts Required water level (meter) 

1 KenhCau 1.28–1.85 

2 Ba Thuy 0.77–1.44 

3 Neo 0.90–1.13 

4 CauXe 0.50–0.72 

5 An Tho 0.50–0.72 

 

The results are also the basis to harmonize water resources between the regions, 

norm of water use to limit the waste of water in upstream areas and set out the 

indicators to create favorable conditions for water users in downstream areas can 

negotiate effectively in demanding their water rights. 

From the results calculated the average water level of the culverts and the test 

results of required water level conditions to ensure water for irrigation and supply 

for pumping stations, we launched the required water level controlled at the 

culverts as follows: 

Table 16 - The required water level to ensure water and culvert operating mode 

in case 1 (the case of biggest tense on water) 

Unit: meter 

Orde

r 

Name of 

culverts 

From 

Oct 

29th to 

Dec 

31th 

From 

Jan 1st 

to Jan 

19th 

From 

Jan 

20th to 

Feb 

28th 

From  

Mar 1st 

to Apr 

30th 

From 

May 

1st to 

May 

31st 

From 

Jun 1st 

to Jul 

10th 

From 

Jul 11th 

to Oct 

28th 

1 

Downstream 

of culvert 

XuanQuan 

1.60 ÷ 

2.20 
Open Open 

1.80 ÷ 

2.40 

1.80 ÷ 

2.20 

2.00 ÷ 

2.40 

1.80 

÷2.20 

3 Upstream of 1.45 ÷ Open Open 1.60 ÷ 1.60 ÷ 1.80 ÷ 1.60 
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Orde

r 

Name of 

culverts 

From 

Oct 

29th to 

Dec 

31th 

From 

Jan 1st 

to Jan 

19th 

From 

Jan 

20th to 

Feb 

28th 

From  

Mar 1st 

to Apr 

30th 

From 

May 

1st to 

May 

31st 

From 

Jun 1st 

to Jul 

10th 

From 

Jul 11th 

to Oct 

28th 

culvert 

KenhCau 

1.85 2.00 2.00 2.20 ÷2.00 

4 

Upstream of 

culvert Ba 

Thuy 

1.10 ÷ 

1.30 
≤ 2.2 ≤ 2.2 

1.30 ÷ 

1.70 

1.20 ÷ 

1.50 

1.40 ÷ 

1.80 

1.20 

÷1.50 

5 
Upstream of 

culvert Neo 

1.00 ÷ 

1.20 
≤ 1.80 ≤ 1.80 

1.20 ÷ 

1.60 

1.10 ÷ 

1.40 

1.30 ÷ 

1.70 

1.10 ÷ 

1.40 

6 
Upstream of 

culvert CauXe 

0.60 ÷  

0.8 

Get 

reverse 

water 

Get 

reverse 

water 

0.80 ÷ 

1.00 

0.60 ÷  

0.8 

0.90 ÷ 

1.10 

0.80 ÷ 

1.00 

7 

Upstream of 

culvert An 

Tho 

0.60 ÷  

0.8 

Get 

reverse 

water 

Get 

reverse 

water 

0.80 ÷ 

1.00 

0.60 ÷  

0.8 

0.90 ÷ 

1.10 

0.80 ÷ 

1.00 

8 

Upstream of 

culvert Cau 

Cat 

Close 

Get 

reverse 

water 

Get 

reverse 

water 

Close Close Close Close 

 

In the calculation process, based on topography and water use characteristics of 

each region, we divide the Bac Hung Hai irrigation area into 18 sub-basins as 

Figure 5. Through the calculation results, comparing the amount of water and 

local surveys, the sub-regions were be water shortage severely when the Red 

River water level was low including Region 9, Region 10, Region 11, Region 12, 

Region 13, Region 14, Region 16. 
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Figure 5 - The sub-regions used water in Bac Hung Hai irrigation system 

 

 

4. The result of water quality through the simulation process 

of hydraulic model  

Through statistical all monitoring points and compared with water quality 

standard, the percentage (%) score in excess of allowing standards for some 

indicators as Table 17  

Table 17 - The percentage (%) score in excess of allowing standards 

    Period 

Criteria 

Year 2015 Year 2016 

Mar Apr May Jul Sep Jan Feb 

COD 18.4 18.4 36.2 33.5 43.7 23.6 36.3 

NH4+ 88.4 87.8 73.4 85.1 83.9 94.3 41.5 

NO2- 62.8 68.6 37.4 18.7 45.2 9.1 13.7 

Coliform 38.8 70.3 28.7 41.6 44.3 17.9 25.5 

 

At the same time we can see the preliminary the positions of serious pollution 

through monitoring as follow: Culvert Bao Dap (2), culvert Xuan Thuy (3), 
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culvert Cau Bay (4), culvert Chua Tong (8), Binh Han pumping station (16), 

culvert Binh Lau (17), bridge Cat (15), end of Tu Ho SaiThi river (31), pumping 

station An Vu (32), culvert Hong Quang (27), culvert Tra Phuong (28), Nhu 

Quynh bridge (5) 

Through the survey in the Commune People's Committee and Communal Health 

Station, the investigated results of water pollution impact on production and life 

as follows: 

- Affect the people's lives: The survey results in Thach Khoi commune showed 

that many households living along the canal Thach Khoi - Doan Thuong when 

drilling well, they found water with foul smell and unusable, so they had to buy 

water from other places for living. Other places have to drill wells at a depth of 

50 meter for utilization. The survey data at the local health stations on the disease 

related to water pollution showed that: Although the income and living level of 

the people is increasing highly but the rate of diseases related to pollution 

increased continuously over the years from 2012 to 2015. The proportion of 

women suffering from gynecological diseases highly such as communes of Tu 

Dan, Phung Hung, Dai Hung (KhoaiChau), Da Ton, Kieu Ki (Gia Lam), Hai 

Tan, Ngoc Chau (Hai Duong city), Tan Quang (Van Lam). 

Table 18 - Synthesis of diseases statistic over the years 

No Diseases 
Prevalence rates (%) 

Year 2012 Year 2013 Year 2014 Year 2015 

1 Diarrhea 19.9 22.3 25.0 28.05 

2 
Malnutrition in children 

under 5 years 
12.2 12.2 12.4 12.8 

3 
Gynecological diseases of 

women 
35.5 36.5 37.6 38.6 

4 Skin diseases 21.5 21.9 22.3 22.7 

5 Cancer 4.0 4.4 4.7 5.0 
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- Affect the agricultural production: The survey results showed that there were 2 in 15 

communes have the rice yield reduced due to contaminated irrigation water, in 

which: Da Ton commune has 50 hectares of rice land near pumping station, the 

rice yield decreased by 15 to 20 percent compared to the average yield. Hung 

Long commune has 200 hectares of rice land that the yield reduced 35 to 40 

percent compared with the average yield. In the remaining survey communes, the 

rice yield remained stable from 55 to 60 quintal per hectare. The influence of 

water pollution into plant disease is not yet evident. According to local comments 

in communes of Da Ton, Hung Long, HiepCuong, the rice affected water 

contamination should be disproportionately and more vulnerable to pests and 

diseases. 

- On the impact of water pollution on aquaculture: There are 11 in 15 survey communes 

suffer the water pollution impacts on aquaculture. The productivity and 

aquaculture production may decrease 10 to 40 percent compared with normal. 

 

5. The results of gender in participation in decisions to 

harmonize water resources in Bac Hung Hai region 

The reality in the Bac Hung Hai area showed that little gender issues are 

mentioned in the developed activities by the prejudices of gender discrimination 

that women are not esteemed as men in social, economic and political terms. The 

respondents said that taking water for paddy field and for living mainly 

undertaken by men because one part of taking water depends on the power 

(digging) needs the technique (matching the job for male). Besides, if there are 

any disputes or conflicts occur, the male is the head of handling. Many women 

said that they did not dare to go get water due to fear of being beaten. Some 

other women said that many women must also join taking water for paddy field, 

sometimes have to go get water at night and  this work often time consuming 

and strenuous. 
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Table 19 - Pros and cons between men and women in taking water 

 Men Women 

Advantages 

- There are strength, voice 

and the ability of dispute 

highly 

- There are techniques to 

lead water by pipeline, can 

repair plumbing when 

damaged and can operate 

water pumps. 

- Understand the level of water 

required for paddy fields, 

taking water enough, do not 

waste or missing water. 

- Softly in disputes and 

negotiations.  

Disadvantages 

- There're tempered, prone 

to dispute and conflict. 

- Do not understand the 

necessary water extent for 

farm.  

- Lack of strength, 

engineering, no knowledge of 

machinery. 

- Risk when taking water far 

away, bad weather, go at night. 

 

This is because some households have the production land at high paddy field, so 

difficult to get water from canals of commune. Majority of area at high paddy 

fields, people have used the pump for pumping water from irrigation channels, 

wells or ponds, natural pools. In the dry season, these areas are also shallow and 

so there is no water to irrigate crops, "entrust on nature". Also, to get irrigation 

water for agriculture, the farmers have to operate themselves the water pump or 

hire the pump for about 150-200 thousand dong per pole vault and they only 

dare to hire 1 time for 1 crop. Because if hired pumping several times, the cost 

will be very high and much higher than the amount collected. Some families have 

to perform watering manually like carrying water from the river to irrigate crops. 

The irrigation manually is done by both spouses. 

Through community consultation activities (both men and women) showed that 

people want to be involved in the management and extraction of water resources 

and irrigation works when there were construction investment projects. The 
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households petition that since the design is necessary to ask the opinion of the 

people concerning the actual situation of water resources as well as the best way 

to exploit water effectively, to avoid the situation of the construction works does 

not promote the effect, causing waste of resources, interrupt and difficult for 

people in the exploitation of water resources. 

Most people who attend public consultation agreed that water for agriculture 

needs to be improved more. The irrigation canal system needs to be upgraded 

and solidified to ensure the water is clean and full. The reclamation of canal 

system should be implemented "as soon as possible". At the same time they also 

want to have drainage ditch system for waste water types of living and livestock. 

The existing irrigation and drainage systems are combined into one, so be a 

difficulty in drainage, affecting the environment and health of people. Although 

the communities affected on the health and environment due to cannot drainage 

water, but women is considered more affected because they're at home more and 

working agricultural production more. 

Women should be encouraged to participate in the exploitation of water sources 

because they are knowledgeable about the cultivated land and the water demand 

than men. However, their involvement seems less than men due to still affected 

by traditional gender stereotypes. Women themselves show a lack of confidence 

in participating in this activity. This is shown quite clearly even with the views of 

staff of the local Women's Union as well as women when asked. They said that 

the men should participate because of strength, technical knowledge and the 

ability to articulate and communicate better. 

In terms of gender as mentioned above, due to the hard work, so most people 

engaged in irrigation and drainage were men. Especially the men also occupy 

majority of communal officials and company of irrigation management. 

Therefore, the decision in the work of irrigation and drainage are mainly from 

men, women have little voice or often give opinion through her husband. To 

enhance the participation of women, need to mitigate the heavy properties of the 

work by construction of works conveniently so that women can undertake the 

job. These are important suggestions for the development of gender action plans 

in order to propagate and disseminate information to raise awareness about the 
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role and position of women, and there are plans for training, retraining and 

capacity building of women in the activities of exploit water resources 

participatory of this group. 

 

6. The results of the management model proposed to apply for 

Bac Hung Hai irrigation system 

From the analysis of the advantages and disadvantages described above, this 

study aims to suggest a change process in which a number of functions of 

management, operation or maintenance of previously made by state agencies, 

today transferred to the management organization of the users. After being 

transferred, local or any organization that will have full responsibility and powers 

as well as interests in operation, management, maintenance and promote effective 

for assigned projects. If lack of water at the end of the system due to the above 

people use all, the solution to this problem is merge the water users at the top 

and end of systems together into a management organization, this organization 

will have responsible for all water users. 

 

 

 

 

 



 

 

International Conference on the Mekong, Salween and Red Rivers: Sharing Knowledge and 

Perspectives Across Borders|Faculty of  Political Science, Chulalongkorn University | 12th November 2016 

  

862 
 
 

Provincial People's 
Committees 

Department of Agricultural 
and Rural Development 

Administrat
ors 

Superviso
rs 

Accountant, treasurer 

Irrigation 
Developing 
Management 
Company Bac 
Hung Hai 

Water use 
organizati
on of 
sub-
region 1 

District People's 
Committee No. 2 

District People's 
Committee No. N 

District People's 
Committee No. 1 

Representatives 
of WU 
organizations 

Water use 
organizati
on of 
sub-
region 2 

Water use 
organizati
on of 
sub-
region 3 

Water use 
organizati
on of 
sub-
region 4 

Water use 
organizati
on of 
sub-
region N 

Water use 
organizati
on of 
sub-
region 18 

 

 

Figure 6 - The organizational chart proposed for Bac Hung Hai irrigation system 



 

 

International Conference on the Mekong, Salween and Red Rivers: Sharing Knowledge and 

Perspectives Across Borders|Faculty of  Political Science, Chulalongkorn University | 12th November 2016 

  

863 
 
 

Details related tothe management model for a water user 

organization: 

 There are 18 water use organizations corresponding to 18 sub-regions as divided. 

 Legal status of WUOs: There are seals, accounts, business registration license. There are 

rules and operational regulations, there are own headquarters. 

 The scale and scope of operation: the water use organizations are in charge of managing 

entire inter-communal channels, the interior canals and culvert systems within their 

catchment. Also each organization appointed a representative to oversee mutual the 

neighboring basins. 

 Organizational structure: There are 18 members of the representative board of water use 

organizations. Each water use organization has 6 members evenly distributed in each sub-

region (including 3 males and 3 females). 

 Operational characteristics of water use organization: 

 + Operating and distribution of water in the large channel and the interior channel. 

      + Maintenance, repair and protection of works: carried out maintenance and protection 

of the channel and works on the channel. The Bac Hung Hai Company will repair the 

works only in case of any damage caused by the flood disaster, or have the large damage. For 

infield canals, the head of the water use organization will conduct maintenance and protection 

of the channel, the works on infield channel. 

 Finance of water use organization:   

 + Revenues: There are the shared irrigation charges of state subsidies to Bac Hung Hai 

Company (12% funding subsidies) and the infield irrigation charges get from water users 

(3 hundred thousand VND per hectare per crop). 

      + Cost: the irrigation charge shared by state subsidy only spending for the management, 

operation, water distribution, regular repair and protection on the channel route 

(remuneration ratio: Company Bac Hung Hai 25%, water use organization 41%, regular 

repairs 26% and administrative expenses 8%). The infield irrigation charges used for 

management, operation, maintenance and regular repair of canals and the works on infield 

channel (cost ratio for water use organization is 71% and for maintenance is 29%). 
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 The management of irrigation schemes should be proposed in the form of co-operation of 

those who benefit from the irrigation works, duty to exploit and protect the works for 

productions and living in a certain locality. Namely to ensure the irrigation works 

especially communal and village level have actual managers to perform operation, 

maintenance and repair works aims to protect and promote well the works efficiency. 

Moreover the knowledge of farmers is increasingly raised and they will have the ability to 

manage projects if they are organized and trained appropriately. From there, the proposed 

water user organizations can ensure consistency and closely on management, do well the 

function of bridge between State enterprises exploiting irrigation works and the involved 

services to help farmer households use water efficiently. 
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Operational management, water 
distribution 

- Signed a contract to supply water 
for each channel or each household. 
- Organize construction of irrigation 
plan. 
- Operating the irrigation and 
drainage, ensuring fairness among 
members. 
- Check the implementation of plan 
and handle arise. 
- After each crop, consultation of 
each household on water quality. 

Organize the collection, 
management and use of 
infield irrigation fees 

- Organize collection of infield 
irrigation charge 
- Financial publicity after each 
crop 
- Mobilization of capital and 
contribution of workdays 
- The bank loans for necessary 
operation of water use 
organization 

Maintenance and repair the 

works 
- Check and assess the 

status of works, planning 

remodeling 

- Perform maintenance 

plans annual and every crop 

- Check the works after 

every rainstorm and timely 

maintenance 

Construction of the 

revenue and expenditure 

of irrigation fees 
- The rate of infield 

irrigation charge on the 

basis of agreement of water 

users 

- Non-business accounting 

from the irrigation fees 

- The level of charges must 

not exceed provincial 

regulations 

To consult the 
advisory body 
in the process 
of setting up 
irrigation 
projects 
- Participate in 
the planning, 
design and 
upgrading 
irrigation 
works 

Other 
activities 
- The services 
for agricultural 
production 
such as 
fertilizer, seed, 
pesticides. 

Functions 
and tasks of 
Water User 

Organization 
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Discussion 

According to calculations of population growth, the world annual increase of 90 

million people, expected by 2020 will reach 8.1 billion people (World Population 

Prospects of the United Nations). In this level the developing countries 

accounted for 93%, of which Asia accounted for 60%. From the result of 

population growth led to food production of the world needs to double by 2020. 

Of the total more increased food to meet that population increase, there're 80% 

must be created from the area of agricultural land is irrigated. According to the 

Food and Agriculture Organization (FAO), which is only about 12% has no 

water stress condition. So the basic challenge for irrigated agriculture today is 

how to produce more food and increase income for farmers but uses amount of 

water lesser? 

In the past in the world as well as in the region have a common status is the State 

guaranteed and met all requirements of irrigated areas including both 

construction investment and management cost. The management method based 

on this planed targets has created dependence and expectation of water users into 

the state. Especially since the late 70s of the 20th century, the program of 

development and expansion of irrigation systems on a large scale has revealed 

many weaknesses. The construction quality is not up to standards, the inefficient 

management method besides the difficult economic condition and the 

government began to cut subsidized financing have led to the result that where is 

the management not suitable, the works system are not be maintenance on 

demand and the irrigation efficiency is very low compared to the potential of the 

system. This situation was exacerbated when people are not involved in the 

operation and maintenance activities and involuntary paying the water service 

charge. 

After a long period under the management of state agencies, many irrigation 

systems are not concerned repairing properly leads to the works seriously 

degraded, there are always phenomenon to wait state allocated funds for repair 

and maintenance works, so although enormous capital for repairs but irrigation 

efficiency increasingly diminished. About 60% of water for irrigation is lost 
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which is caused by the lax management (evaluation of FAO, 1990). The 

government budget for operation and maintenance of work systems is declining 

while this works often need large amounts of investment. The system by 

management of state agencies can’t fully collect water fees from users lead to 

can’t complete the plans laid out. The final result showed that efficiency serve of 

irrigation systems controlled by state enterprises is still low. 

Comes from the management status of irrigation systems, the study aims 

proposed in the organizational management structure that the water user 

representatives and the state body representative together attend and keep 

important role in all aspects and all levels in irrigation management. Every aspect 

includes from planning, design, construction, operation and maintenance, 

financial contributions, set the rules, monitor and evaluate the operation of 

irrigation systems. This contributes to enhance responsibilities and powers of the 

people in management process, not only creates production capital (repairs and 

maintenance of the works better) but participatory irrigation management also 

creates social capital (the newly formed organization, the skills of leadership, 

ability attract the community activities, etc.). For water users, participatory 

irrigation management can bring a lot of benefits: 

 When the people involved directly in the design process both the 

construction of new systems and system upgrade repaired, they will 

provide useful information for the design and understand the system that 

they will manage. During the construction process, the people participate 

in monitoring quality to ensure the design standard, cost savings through 

eliminating unnecessary expenditures, contributing labor, knowledge and 

experience to build. Also when understand about the system will more 

favorable to manage and fix later. 

 The systems managed and operated by organizations of government 

often lack of funds for maintenance lead to the system degraded and the 

operation becomes difficult. Transferring management of most system 

for the people will help the managing irrigation organizations of 

government avoid this situation. Therefore, both the government and the 

people will benefit from the cost savings, people can get irrigation service 
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better and saving costs, the government lesser costly for management and 

likely cover to improve services for the main works. When the water 

users in the system must also be responsible for maintenance, they have 

the motivation of promptly repair, monitor the quality of work and 

protect the works against acts of infringement. When the people are 

owners actually of the works system, it means that maintenance costs is 

their own responsibility, they will have a very clear motive to protect the 

works and find solutions to reduce general expenses. When the people 

participate in management of systems, they will better understand the use 

of funds, means that the sense to pay for irrigation services they receive 

will also be enhanced. 

 The unfair water supply make up the contradictions, because the users in 

downstream always get water lesser than in upstream. If the people know 

that in the coming period will continue to supply watering, the water use 

is normal, but if they know that it can take a longer time, they will get 

more irrigated water to limit risks caused by lack of water. When the 

farmers participate in decisions that affect them, a lot of trouble on water 

problem can be solved friendly and quickly. Even when one of parties did 

not achieve what they want, the participation in decision also makes them 

easy to accept the results. If the people see water shortage as the overall 

situation and will inevitably lead to the unfair distribution of water, they 

will restrict the use of water by using water lesser than needs. 
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Conclusion 

This study evaluated the impact of water usage is not harmonized between the 

sub-regions onto production and people life in Bac Hung Hai irrigation system. 

The results of this study showed that there are many inconsistencies in the 

management and distribution of water resources in a smaller scale in Bac Hung 

Hai system. 

The impact analysis has proven that the management of Bac Hung Hai irrigation 

system under a state enterprise manages the whole have not been able to solve 

thoroughly the arising problems on water resources and irrigation works at the 

infield level. Under the management of the Irrigation and Drainage Management 

Company Bac Hung Hai, only the large sluices and main channels supplied from 

clue system are closely managed, but at a smaller scale, there also arises much 

problems. Some locations use excessive water than water demand is modeled as 

communes in two districts of An Thi and Van Giang (Hung Yen province). 

These districts controlled 3 large culverts upstream are Bao Dap, KenhCau, Luc 

Dien, so the water amount was abundant. Meanwhile, through simulation on 

water stress period in January and February, there were many areas of water 

shortage due to the inconsistent regime of water regulation through the sluices as 

Region 9, Region 10, Region 11, Region 12, Region 13, Region 14, Region 16. 

These regions are located in the downstream and depend heavily on water 

regulatory regime in the big drains above. 

Parallel to that, the issue of wasted discharge directly into the canal system has 

not been closely monitored under the current management model. Through the 

statistic at 32 monitoring sites of water quality in the months of 2015 and 2016, 

the majority of positions are exceeding the allowed target for the parameters 

COD, NH4 +, NO2 -, Coliform. Thereby, there are many areas which are 

severely polluted water sources such as Gia Lam district (Hanoi city), Tu Son 

district (BacNinh province), Yen My district (Hung Yen province), Cam Giang 

district (Hai Duong province ), etc. This has led to a decline in productivity in 

agriculture and fisheries of many households in this area. At the same time it also 

increases the epidemic. According to statistics of the Centers for Health and 
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Population of communes were surveyed from 2012 to 2015, the rate of diseases 

has been increasing, especially women's gynecological disease led many people in 

these areas extremely indignant. 

Therefore, the management model of irrigation system need to be adjusted in 

order to consider the shortcomings more detail and the people who use water 

directly have a legal status to raise voices in solving the problems that arise within 

the irrigation system, especially emphasized the participation of women. A new 

management model proposed in this study is the result of the consideration of 

issues on technical indicators and social factors, thereby to provide an insight on 

the infield issues of farmers.       
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Community-based Water Quality Monitoring: A Multi-

benefit Approach to Water Governance in The Red 

River Basin, Vietnam 

 

Nguyen Van Huy 

 

Abstract  

Public support is crucial for successful implementation of any projects and 

policies. This paper has analyzed issues and challenges related to water resources 

management with emphasis on the involvement and support of the public. It 

analyses the findings of a questionnaire-type survey (400 participants) conducted 

to determine the awareness, attitude, and behavior of Hanoi citizens towards 

urban community-based water monitoring. The results showed that the majority 

of citizens had knowledge about the important role of water protection in 

household and community environment. They are also willing to contribute 

financial resources to improve water quality (about 56%). No correlation was 

found between general characteristics and the public support of sharing financial 

resources (occupation, gender, income, age).  Based on the results, the 

government should have more actions to encourage citizens to participate in 

water policy-making process, from design, implementation to monitoring and 

evaluation. There is a need for better communication between the community 

and authorities for implementing water conservation and protection activities, 

which should include different methods and contents related to water 

management, such as  film shows, exhibitions, lectures, and the distribution of 

relevant posters. The authorities should set up and maintain water resource 

protection groups to organize community meetings and to disseminate 

information regarding water resources management. 

Keywords: Public awareness; public perception; water conservation; public 

support.  
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Introduction  

Some of the main problems of the Red river basin as mentioned in the report of 

Diep et al (2007) include water pollution, flooding, droughts and governance. 

Many river segments and lakes in the Red river basin, such as Cau, Day, Nhue 

and Thuong are being polluted as a result of the domestic and industrial 

activities. Untreatable wastewater discharged from the upstream area and from 

urban/industrial areas in the Northern Vietnam, exceeded Vietnamese standards. 

Regarding water governance issues, it can be seen that information and data on 

water resources are inadequate and inaccurate. The water environment's 

observation system is too outdated to manage the large river systems and the 

rapid pace of development in the country. Without proper data, it is difficult to 

stop the degradation of rivers and streams. The Ministry of Natural Resources 

and Environment has drawn up national technical standards on managing surface 

water, underground water, coastal water, daily waste water and industrial water. 

However, the current observation system has a long way to go before it can meet 

the requirements of observing and analyzing water quality nation-wide. The 

current national water resource monitoring network for the Red River basin area 

that the National Center for Water Resources Planning and Investigation is 

operating and managing consists of 198 stations in which only 10 stations are for 

surface water monitoring. Of the 10 surface monitoring stations, only 3 are 

monitoring water quality status with some parameters (such as: TSS, EC, pH, 

COD, BOD5, Coliform and temperature) according to Vietnam technical 

regulation No. 08:2008/BTNMT. The rest stations (7) are only monitoring for 

water level (see Figure 1). Thus, there is a lack of a national database on water 

resources. Moreover, the public participation in water monitoring program is 

low.  

 

 

 

 



  
International Conference on the Mekong, Salween and Red Rivers: Sharing Knowledge and 

Perspectives Across Borders | Faculty of  Political Science, Chulalongkorn University | 12th November 2016 
 

 

875 

 

Figure 1: Diagram of water monitoring network for Northern Delta region 
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According to the Intergovernmental Panel on Climate Change (IPCC 2007), 

water management has become more and more important in recent years due to 

the fact that climate change has been having a huge impact on water resources, 

leading to the threats of floods and droughts to be more frequent, severe and 

widespread. Therefore, the proper management of water resources is very 

important to ensure a sustainable socioeconomic development of every country 

all over the world(Hutton & Bartram 2008; UNESCO 2009). It is acknowledged 

that good water managers not only need to understand how water resources are 

impacted upon by socioeconomic activities but also what are the attitudes and 

practices of key stakeholders towards water issues. Identifying particular attitudes 

and practices toward water issues such as quality monitoring is essential in 

effective management of this crucial natural resource (Segerfeldt 2005; Welte & 

Anastasio 2010). Obviously, to minimize the impacts of human on the water 

environment, we need to consider from technological and behavioral 

perspectives. Considering how people behave in relation to the water 

environment is important to advancing our understanding of how and why water 

resources are managed in particular ways and in turn how associated impacts on 

 Note 

 

Groundwater 

monitoring point 

Surface water 

monitoring points 

Traffic road 

Rivers, lakes 

  



  
International Conference on the Mekong, Salween and Red Rivers: Sharing Knowledge and 

Perspectives Across Borders | Faculty of  Political Science, Chulalongkorn University | 12th November 2016 
 

 

876 

 

the water environment can be minimized (Welte & Anastasio 2010). It is clear 

that communities have very important role in monitoring their water resources. 

In some western nations, the concepts and approaches of community based 

water monitoring have already been developed and applied. Community based 

monitoring (CBM) is defined and understood as “a process where concerned 

citizens, government agencies, industry, academia, community groups and local 

institutions collaborate to monitor, track and respond to issues of common 

community concern” (Whitelaw, Graham et al. 2003). CBM seeks to give the 

community the lead in both collecting data and in using the information 

generated to promote informed decision-making. It thus promotes sustainability 

at a community and at a wider level. Community based monitoring can provide a 

number of benefits and opportunities, for both government and the community 

(Whitelaw, Graham et al. 2003). Firstly, CBM can benefit government through 

the extension of their monitoring networks, cost savings, promotion of public 

participation to achieve government goals, and providing an early warning system 

of ecological changes. Secondly, non-governmental organizations and 

communities can benefit from CBM through the engagement of individuals in 

local water issues, the development of social capital and the opportunity to have 

input into the management of natural resources. It has been said that the 

integration of community based water monitoring into water resource 

management is one of the most significant developments in this area (Kenney 

2001). However, it can be acknowledged that the practice of CBM raises main 

scientific concern as data collection and use. If these data are to be reliable and 

the conclusions are to support decision making, community base water 

monitoring programs must be careful to look at their design and must stick firmly 

to standards of ecological monitoring (Vos, Meelis & Ter Keurs 2000). The 

purpose of this research design is to investigate the attitudes and practices of 

communities in Red river basin towards water resources issues. From this, a 

suitable community-based water monitoring program for Red river basin will be 

developed and attained. 
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Methodology 

The research methodology is broken into several elements, each with a specific 

purpose. These include rural population, institutions and organizations survey on 

patterns of attitudes and practices relating to water quality monitoring. Another 

aspect of the project is to complete a scan of literature and websites pertaining to 

watershed groups in the world and their involvement in water quality monitoring. 

At first, the questionnaires for individual interviews and focus group discussions 

will be developed. The interviews and discussions will be implemented with local 

people aged 18 years and over, institutes and organization in the Red river basin. 

The questionnaires will be divided into some main groups: general information of 

respondents; the attitudes and practices regarding water quality monitoring. The 

data will be summarized and analyzed using SPSS 18.0 software and based on the 

descriptive statistics methods. The basic sample design applying in all states is 

random. In each commune, a number of sampling points will be drawn in 

accordance with population size and population density. Further addresses will 

be selected by random route procedures, from the initial address. In each 

household, the respondent will be drawn, at random following the closest 

birthday rule. All face-to-face interviews will be conducted at citizens’ homes and 

in the suitable national language. Approaches to community based water quality 

monitoring (literature review) will also be analyzed. And the development of 

adequate models for involving stakeholders in monitoring programs in the Red 

river basin will be based on results from the assessment of community’s attitudes 

and practices regarding water quality monitoring. 

 

Findings and Discussions  

There is no universal formula for CBWM; however, Craig and others (2003) 

identified four approaches. The first is top-down approaches or government-led 

CBWM initiatives, whereby the government initiates the project. The second 

approach is interpretive CBWM which strives to get communities involved in an 

environmental issue and thereby educate them about the surrounding 
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environment. Another monitoring approach is bottom-up monitoring, also 

known as advocacy monitoring, which usually happens when a group focuses on 

the efforts in order to make action on a previous specific problem or concern 

that will affect the decision-making process. This approach is not usually 

successful. Even though there may be examples when bottom-up monitoring is 

appropriate. An illustration of this is the Vedan case or Vedan company of 

Vietnam that caused serious water pollution, contamination and other 

consequences for ecosystem of Thi Vai river for a long time, before any actions 

has been made by the Ministry of Natural Resources and Environment to 

prevent this situation. There are many reasons why this approach tends to be 

unsuccessful. Some of the main reasons include the fact that groups may be 

monitoring a problem for which there are no comprehensive environmental laws 

or policies to remediate the concern. The last approach that mentioned by Craig 

and others (2003) is multiparty monitoring. This approach involves ‘‘all interested 

stakeholders including citizens, private landowners, representatives of civil 

society organizations, business, government, and other committed to the 

community’’.  

Table 1: Summary of benefits and challenges of CBWM (Conrad, CC & Hilchey 

2011) 

Benefits Challenges 

Increasing environmental democracy 

(sharing of information) 

Lack of volunteer interest/lack of 

networking opportunities 

Scientific literacy (Broader 

community/public education) 

Lack of funding 

Social capital (volunteer engagement, 

agency connection, leadership building, 

problem-solving and identification of 

resources) 

Inability to access appropriate 

information/expertise 
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Citizen inclusion in local issues Data fragmentation, inaccuracy, lack 

of objectivity 

Data provided at no cost to 

government 

Lack of experimental design 

Ecosystems being monitored that 

otherwise would not be 

Insufficient monitoring 

expertise/quality assurance and 

quality control 

Government desire to be more 

inclusive is met 

Monitoring for the sake of 

monitoring 

Support/drive proactive changes to 

policy and legislation 

Utility if CBWM data (for decision-

making; environmental 

management; conservation) 

Can provide an early warning/detection 

system 

 

 

All people were asked to participate and agreed to do so. A total of 400 people, 

204 males (51%) and 196 females (49%) completed the questionnaire. A 

summary of the demographic characteristics of the Hanoi city population and of 

the survey participants is given in Tables 1. Overall, the age distributions reveal a 

higher proportion of young age participants from 18 - 34 years old (42%). The 

income of interviewees is highest at the level from 5 – 10 million VND 

accounted for 29 %. Most respondents have been living in survey area for over 

10 years (48%). Therefore, it can be seen that the information they provided is 

with high confidence interval. 
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Table 2: Demographic data of the survey participants 

Age Gender The length of 

residential time 

Income 

 

Range 

(%) Type (%) Range (%) 

Range 

(Million 

VND) 

(

%

) 

18-34 

42% Male 51% <1 year 3% < 3 

13

% 

35-44 

22% Female 49% 

1 -3 

year 16% 3-5 

20

% 

45-54 

19% 

  3 -5 

year 15% 5-10 

29

% 

55-64 

10% 

  5-10 

year 17% 10-15 

16

% 

65-74 

5% 

  >10 

year 48% 15-20 

10

% 

75+ 

2% 

    

>20 

12

% 

 

It is necessary to discover the public attitudes towards the water resources 

management of government. How do the people assess the authorities will play 

crucial role in improving the performance of these actors. In Vietnam, 

responsibilities for managing and protecting water resources are assigned to 

several layers of government from national to local level. Local authorities are 

have a primary responsibility for water protection and management. 

Unfortunately, as illustrated in figure 5, only 6% of respondents commented that 

the management and propaganda methods of government departments are good, 

while most citizens (43%) rated as poorly managing and protecting water quality.  
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Figure 2: Performance in managing and protecting water quality of the 

government 

 

 

 

 

 

The findings showed that public is willing to contribute financial support to 

improve water quality for their daily uses and for environment. The rate was 

about 56 % of respondents say “Yes”, and 30% of people will contribute if the 

amount is not exceed 0.5-5% income. Only 10% answered “No”. It can be seen 

that, Hanoi communities desire to participate in water resource conservation and 

protection activities (Figure 3). 

Figure 3: Is public willing to contribute finance to improve  

water quality for daily use 

 

 

 

 

 

 

 

Despite the fact that 68% of respondents are aware of groundwater being used 

and exhausted, there is still about over 30% of the public are not well informed 

to know about it. The reason is likely that 85% of the public is not actively 

participated in any water conservation and protection groups (figure 4). 

Therefore, the water projects and policies need to encourage and mobilize the 

participation of community in process of planning, implementing, monitoring 
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and evaluation. Work with the community to understand what they want on 

government actions because community participation is key to successful water 

interventions and policies.  

Figure 4: Public participation in water conservation and protection activities 

 

 

 

Discussion  

Essentially, the government should properly inform the public about the current 

water issues and challenges. This is an important step to gain the community 

support and participation. Several studies stated that awareness is a crucial 

component of the problem solving process (Hmelo-Silver 2004). For this reason, 

the public should have well knowledge and information regarding water 

management issues. In this survey, there was still about over 30% of the 

respondents are not well informed to know about it. Moreover, 85% of the 

public is not participated in any water conservation and protection groups. 

Therefore, the government agency should to be a central actor to mobilize 

communities to water management activities. 

The results showed that 56% of people did respond positively towards sharing 

the cost of improvement in the water supply and protection. And 30% of people 

will contribute if the amount is not exceed 0.5-5% income. It can be seen that, 

recognizing of the importance of water, the Hanoi citizens generally support 

government efforts to manage water resources. 
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The findings also indicate the opinion of the public on the performance of the 

government and authorities. As described in figure 5, only 6% of respondents 

commented that the management and propaganda methods of government 

departments are good, while most citizens (43%) rated as poorly managing and 

protecting water quality. The government should consider this as a reference and 

lesson learnt for improving their performance and response. 

 

Conclusion and Recommendation  

It is acknowledged that water quality monitoring is essential for environmental 

protection, managing waterways. Obviously, this current monitoring system has a 

long way to go before it can meet the requirements of observing and analyzing 

water quality for such the very large Red river system. Without proper 

information and data, it is very difficult to stop the pollution and degradation of 

the river. 

Furthermore, there is a growing recognition worldwide that a great deal of water 

problems in river basins, and particularly those related to water quality and 

quantity are rooted in failures to establish good water governance at a basin level 

(Nikitina, Ostrovskaya et al. 2010). According to the article of Margot Hill (2013), 

the approach to water governance is founded upon three core elements of 

governance: accountability, transparency and participation in which participation 

is about the involvement of citizens and communities in decision making 

process. Many case studies in the world have revealed that community 

involvement, stakeholder coordination, including enhancing their involvement 

and partnerships, appears to be among the powerful tools in good water 

governance in river basins. 

Therefore, establishing a community-based water quality monitoring program is 

essential and can have several benefits. Firstly, it can contribute to provide 

suitable information and data for local action planning or decision making as well 

as current database system of the national water monitoring network. Secondly, it 

helps to identify pollution events and educate communities. Thirdly, the 
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participation of local communities and stakeholders such as students and youth, 

unions, authorities, NGOs, business, and land users in the community-based 

water monitoring program could establish a network for future consultation of 

water governance processes and a basis for future internal interactions in the 

basin. That is why it is needed to set up a community-based monitoring network 

for water quality in the Red river basin.  
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Institutional Situation and Proposals for Improving 
Drought Management for Red River Delta, Vietnam 

 
Nguyen Xuan Lam  

Institute for Water and Environment 

 
Abstract 

The Red River System is the second largest system after the Mekong in Vietnam. 

Downstream it forms the Red River Delta with 11 provinces and Ha Noi capital 

at the heart. The region produces about 6.7 M ton of rice every year, playing as 

the key center of politics and socio-economy and as strategic positions for 

connecting the inland to the world through East Sea. During recent years, 

drought has occurred with higher intensity and frequency year by year. However, 

unfortunately, the rapid socio-economic development along with significant 

changes of water resources uses among sectors, especially agriculture, and 

hydropower, have caused and worsened many water conflicts. Meanwhile, the 

water governance at the region, though gaining many evolutions recently, it has 

exposed many pending issues that has been indicated as causes of reactiveness 

and ineffectiveness in drought response. This paper summarizes research results 

of reviewing the present situation in region together with relevant policies of 

water governance issued recently. Based on that, pending issues and gaps have 

been indicated and analyzed before proposing solutions of strengthening water 

institution to push forward a proactive drought management. Specific actions are 

also detailed, including an establishment of an Advisory Board for Government 

and organizational model for local drought management to make sure a relevant 

supplement for current policy and comprehensive solution from national to 

commune. 

Keywords: drought, water conflict, food and energy security, Red River Vietnam. 
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Introduction 

 

Figure1. Location of Red River delta 

 

 

 

 

 

 

 

 

Red-River Basin (RRB) is the second largest basin in Vietnam (second to Mekong 

river basin), locating in the ranges of 100o06’-106o35' East longitude and 20o00’-

25o 27’ North latitude. The system originates from Van Nam, China territory, 

run about 1100 km before pours to East Sea at 9 river mouths in Red-River Delta 

(RRD) in Vietnam. The total area of basin is 149,760 km2, of which, Chinese part 

accounts for 50 %, Vietnam 49.3 % and a small part of Lao 0.7 %. Within 

Vietnamese territory, the basin consists of 25 provinces/cities, with a population 

of 32 M person in 2014, 1.8 M ha of agricultural land. In which, RRD is the 

second largest rice granary, producing about an annual yield of 6.7 M ton and 

Hanoi capital stays at the heart of the region (Figure). 

During the past decade, a reduction and change of low-flow patterns have been 

observed in the Delta, most probably caused by Climate Change, the upstream 

hydro-power development (Châu, 2010), the changed flow diversion at Duong-

Hong confluence (Chau, 2010), the degraded river- bed that led the decreased 

water-head, sea-level rise (Institute for Water Resources Planning, 2012), other 

activities such as uncontrolled sand mining and unsuitable reservoir operation. 

Those lead to strong challenges related to meeting the high seasonal water 
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demand for rice irrigation and water supply for domestic and industrial uses, 

especially for the Winter-Spring rice (650 000 ha). 

Since 1998, the water level (WL) at Ha Noi has decreased at an astonishing speed. 

Several extreme drought events can be recognized as 1998-1999, 2003-2004, 

2004-2005, 2005-2006, 2006-2007, 

2008-2009 and 2009-2010 (Institute for Water and Environment, 2014). In 2010, 

due to the 2009- year rainy season ended soon, the rainfall was low, and the high 

temperature lasted long, the base flow significantly decreased, and the inflows to 

upstream hydropower reservoirs was very small, therefore, after releasing the 

agricultural water of the transplanting period (Figure 3) and to keeping the 

storage for the coming Jun-Aug hot period, the upstream reservoirs nearly 

stopped operation. As a result, WL at Ha Noi dropped to a historical value of 0.1 

m, at which, walking across the river was possible (Figure 2). 

Figure 2. Red river dried up in Feb 2010 

 

 

 

 

 

 

 

 

 

 



 
 
 
 
 
 

International Conference on the Mekong, Salween and Red Rivers: Sharing Knowledge and 
Perspectives Across Borders|Faculty of  Political Science, Chulalongkorn University | 12th November 2016 

 

890 
 

Figure 3. Agricultural water releases of Hoa Binhreservoir 

 

 

 

 

 

 

Figure4. Saline Intrusion 2010 

 

 

 

 

 

 

Accordingly, the saline intrusion occurred on the large scale of the coastal region 

(Figure 4). And even protected by the dike system, the salt water greatly reduced 

the operational time of the water intakes. Low WL and salt water were really 

causes of a crisis in taking water for the crops on the whole delta. 

To cope with that, many measures were applied, frommedia enhanced for raising 

the public awareness, using a high number of temporary pumps at any time and 

any places, and to utilizing any storage structures possible, etc. Therefore, the 

cost could be up to thousands billion VND. The exact number is unknown, 

however, of which, a large part are paid by the central budget subsidies for water 
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fee exemption that has risen significantly, about 5 times from 660 bill VND in 

2008 to 2,993 bill VND. 

One of the main reasons that was indicated by the Directorate of Water 

Resources under MARD is the lacking of an institutional framework for drought 

management, which should focus more on resolving the overlapping and 

conflicting of water governance, especially in planning, construction, response 

and recovery that currently are involved many Ministries and Agencies. This limit 

is really a big obstacle for achieving comprehensive solutions to transform the 

drought management from passive to proactive. This paper is aimed to 

summarize the results of reviewing the current situation, and indicating the 

causes of drought and propose the institutional initiatives to improve the drought 

management for the region. 

 

Methodology 

The study will focus on reviewing similar papers on the same topics/issues; 

conducting surveys for data collection and in-depth data analysis about drought, 

current institution for water management in overall and for drought management 

in particular; and proposal of improved institution for drought management 

pushing forward the risk management and integrated water river management. 

The research was conducted largely based on the desk review for 9 months, and 

several field surveys to the localities in the region such as Hoa Binh, Vinh Phuc 

for the mountainous and highland area, Ha Noi and Bac Ninh for the delta area, 

and Nam Dinh, Thai Binh and Ninh Binh for the coastal area. 

Results and discussion 

Characteristic of Red River basin. 

The Red-River basin (RRB) is the second largest basin in Vietnam (after 

Mekong river basin). As an international basin, the total area of the basin is 

149,760 km2, of which, the Chinese part accounts for 50 %, Vietnam 49.3 % 



 
 
 
 
 
 

International Conference on the Mekong, Salween and Red Rivers: Sharing Knowledge and 
Perspectives Across Borders|Faculty of  Political Science, Chulalongkorn University | 12th November 2016 

 

892 
 

and a small part of Lao 0.7 % (Tran X. T., 2012). Within the Vietnamese 

territory, the basin consists of 25 provinces/cities, with a population of 32 

Million person in 2014, 1.8 Million ha of agricultural land (Figure 5). 

The climate in Vietnam part is characterized of monsoon conditions, with the 

annual temperature spatially varies from 14to24oC, humidity 80÷87%, 

windspeed0.8÷4m/s, evaporation (Piche measurement) 500mm ÷1,000mm. As 

for rainfall, in Chinese part, the annual rainfall varies from 600 to 3000mm, 

coming down to Vietnamese part, it ranges 1.100 ÷ 5.000mm. By calculation, 

total annual rainfall resources are 238.69 km3 and Vietnamese amount makes up 

to 57.82 % (Tran, Hoang, Tran, Tran, & Nguyen, 2012). However, due to the 

fact of highly uneven rainfall distribution within a year, flood season usually 

occurring in the period of May–Oct, making up to 70 ÷ 87 % of total annual 

flow volume (121.8 km3), the remainder falls in the dry season of Nov- April, 

and the minimum consecutive-three-month period is only 8 % that usually 

occurs in Jan – March or Feb-April. 

Figure 5. Red river basin with major res 

 

 

 

 

 

 

 

 

 

 

 

 

The Red River Delta (RRD) consists of 11 provinces, in which, Ha Noi capital 

is located at the heart of the region. The region has a high population of 20.8 

Million in 2015 (General Department of Statistics, 2015); as the center of politic, 

economy, culture and science-technology with contribution of 24.7 % of 
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national GDP; as the second largest rice production area with total yield of 6.7 

M ton; the entrance from the inland to the world through the East Sea, and the 

direct bridge between 2 dynamic developing regions of South East Asia and 

North East Asia. 

Vietnam and RRD in particular possess a rapid developing economy with high 

energy demand. With the advantages of terrain, high river network density and 

redundant rainfall, the Red River System (RRS) has a hydropower potential of 

21000 MW, making up 60 % of the nation. Until 2015, with 46.22 % of 

hydropower contribution to the national grid (Table 2), RSS supplied about 

8005 MW, accounting for more than half. RRS hydropower has a key role in 

national energy security, covering more than 50 % of the national hydropower 

production especially in drought years. The following figure shows the national 

energy sources with hydropower as the largest part. 

Table 1. Contribution of energy sources in total national supply of 2015 

(Electricity of Viet Nam Corporation, 2015). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Energy sources 
Capacit

y 

(MW) 

Percent 

(%) 

Hydropower 15702 46.22 

Coal fired power 9759 28.73 

Gas fire power 7354 21.65 

Winpower and 

other 

 

1154 
 

3.40 

Total 33969 100 
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Figure 6. Red river exposed bottom in 2010 at Ha Noi 

 

 

 

 

 

 

 

 

 

 

However, there have been 9 drought events with a recent increasing frequency 

and intensity since 1998. Of which, the event of 2009-2010 has been considered 

most serve when the minimum dry- season water level of Ha Noi station went 

down to the historical-100-year value of 0.001 m, the river bottomed up, deep 

salt-water intrusion, agriculture and other sectors affected, especially navigation 

was completely shut down. 

 

Causes of drought for Red River Delta. 

Through data collection, analysis combined with literature review, the following causes 

are likely to be the main factors: 

- Climate Change (CC) and Sea Level Rising (SLR): The calculation based 

on CC & SLR published by Vietnam government indicate due to 

changes of rainfall and temperature, the average flow will decrease in 

both dry and flood season by 6.7 ÷ 11.8 % and 8.1 ÷ 13.24 % 

respectively. The changes of extreme-event frequency and intensity such 

as drought is qualitatively expected to be increased, however, the 

quantification has been unknown (Institute for Water Resources 

Planning, 2012). 

- Information of upstream activities in Chinese part is limited: Currently, 

China has built tens of hydropower reservoirs and barrages, however, 
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the details about their designs and operation is restricted. The operation 

of those works has changed the hydrological pattern in Vietnam, the dry 

season usually comes earlier, and during the hottest and driest period, 

there has been the sign of interruption in operation (Institute for Water 

and Environment, 2014). 

- Water demands is increased significantly by the changes of river 

morphologies: In RRD, agriculture has been a most water user in RRD 

compared to the others with 60 – 70 % of total water demand with two 

main rice seasons as Spring (Nov – June) and Summer (June –Nov), in 

which the former stays in the dry season and need higher water 

demands, especially in the time of transplanting period (Figure 7). 

During these times, water are mostly carried to the users by a vast 

irrigation system through its headwork locating on the main streams, 

water is not only for agriculture but also for the others. Before 2003, 

when the river had not been highly eroded, in order to have the water 

level of threshold 2.2 m, it needs about 860 m3/s but now 1,450 m3/s 

or even more. Since then, 3 main reservoirs as Hoa Binh, Thac Ba and 

Tuyen Quang had to focus their releases on about 15 days of 

transplanting period of spring rice season to raise enough water level for 

the intakes operation, however statistics of 2010-2014 shows that the 

release has doubled whereas spring cropping area is still the same (Table 

1). 
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Table 2. Spring releases and cropping areas over years in RRD 

(Directorate for Water Resources, MARD, 2015) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

- RRB reservoir system in national energy security and water conflicts: 

Currently, RRB system provides about 8008 MW as 24 % of total 

power supply. During the drought year, it does not only ensure the 

demand of the North but also generated power being transmitted to 

the Centre and the South where the sources are more limited. Besides, 

the pattern of national electricity consumption indicates that the period 

 

 
Year 

Total 

Spring 

release (109 

m3) 

Spring 

cultivation 

area(ha) 

 

 
Remark 

2010 2.782 627,401 3 reservoirs 

2011 2.947 630,757 3 reservoirs 

2012 3.967 635,117 
 

 

2013 
 

4.556 
 

634,275 
Son La in 

operation 

2014 5.77 636,275  

 

Figure 7. Water demand over the year of RRD 
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of May-July is usually the time with highest demand (Figure 8), as can 

be naturally explained by this is the hottest during the year, so that 

reservoirs will try to save the water storage from the end of flood 

season (Oct) through the dry season time of Nov to April when the 

demand is low because of the winter. However, this saving time 

coincides with the transplanting period of spring-rice season. 

Therefore, during the event of 2009 -2010, after spring release, the 

reservoirs nearly shut down and consequently significant impacts as 

indicated above. Furthermore, the variation of electricity demand 

within a day (Figure 9) that create an interruption of river flow also 

causes more consequences to the environment and other users 

downstream (Figure ,Error! Reference source not found.) 

 

Figure 8. Percentages of national electricity consumptions by months 
(Hoang, 2015) 
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Figure 9. Rates of electricity consumption within a day (Electricity planning 
period 2010-2020 and vision to 2030, 2011) 

 

 

 

 

 

 

 

 

 

 

 

In brief, RRB plays a key role in a sustainable development of Vietnam in terms 

of the triangle among water, energy and food security. The impacts of drought 

during the past years are significant and will be more intensified during the 

coming year. The nexus of them shows us a holistic way to minimize those 

impacts. However, due to those phenomenons have just happened, the detailed 

studies about them are currently poor. Therefore, before coming up with any 

actions, we need studies about enriching the analysis of “what and how are causes 

of drought and water conflicts?” and in what way, the current institution deals 

with these crises. Based on that, policies might be developed that harmonized the 

development and operation of major reservoirs, resolve the conflicts between 

hydropower and downstream water supply and set the basis for real-time 

operation in RRB. 

Critique on current policies 

On the national scale, many efforts have been made to revolutionize the current 

water management. Water governance duty has been assigned to the 

responsibility of Ministry of Natural Resources and Environment (MONRE). 

Moreover, many Ministries and Agencies have set up the specific functionalities 

relevant to managing water, in which, MONRE is the focal point of water 

administration. In addition, after Water Law 2012 was enacted by Assembly, 

there have been 128 water-related legal documents issued, of which, 92 still 
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effective, creating important legal basis for activities. MONRE minister has 

issued 01 Directive, 09 Circular and 04 Decisions. At the local levels, 55/63 

provinces have issued 100 legal documents specifically stipulating on survey, 

extraction, usage and effluent to the water body and local regulation of water 

resources1. 

Through visits to RRD provinces, it shows that the provincial institutions related 

to drought are: 

1) Department of Natural Resources and Environment (DONRE) is 

responsible for water governance and environment; (ii) Department of 

Agriculture and Rural Development (DARD) for agriculture, salt, aqua 

production, irrigation and drainage, flood and inundation response, rural 

domestic water and environment; (iii) Department of Industry and 

Trade (DOIT) is for renewable energy; (iv) Department of Science and 

Technology (DOST) is for developing and guiding on the local water 

standards; and (v) Department of Construction is for governing on 

water supply, water drainage, water treatment for industry, urban, and 

town. 

 

 

 

 

 

 

 

 

 

1 
Vietnam Government, 2011. Overview on enforcement of Water Law 1998, assessment and 

recommendation
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It can be said that currently water resources management has established many 

legal documents such as Water Law, Dyke Law, Disaster Law, etc., and under as 

Decree, Circular, Decision, Mandate, etc., which detailing about the laws and 

stipulating the functionality, authority, responsibility, and organizational 

structures of relevant Ministries on protection and extraction of water resources. 

Those documents have touched almost every water aspect, however, many 

pending, overlapping, colliding and conflicting issues have been exposed, 

specifically about responsibilities and authorities (functionalities, duties) relating 

to one subject of water, which reducing and limiting effectiveness and efficiency 

of the governing practices of those organizations. These issues (Figure 10) have 

been indicated as one of the main causes of the reactiveness and short-vision in 

the drought management activities2. 

Figure 10. Current institutions water governance on national scale  

and RRB in particular (adapted from (Dao, 2015) 

 

 

 

2 Vietnam Water Partnerships, 2015. Food and water security 
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In addition, concerning drought as one of disasters that defined by Disaster Law 

2014, the management activities currently is assigned to National Steering 

Committee of Natural Disaster Prevention and Control (NSCNDPC). According 

to this law, the committee is organized as follows: (i) Minister of MARD as 

chairman; (ii) Vice Minister of MARD as standing vice chairman; 

(iii) Vice Chief of Government Office as vice chairman; (iv) Standing Vice 

Chairman of National Committee of Search and Rescue as vice chairman; (v) 

members as leaders from Ministries and Agencies under Government: MARD, 

MONRE, Ministry of Defense; Ministry of Security, Ministry of Information and 

Communication, Ministry of Trade and Industry, Ministry of Transportation, 

Ministry of Construction, Ministry of Education, etc., in which, MARD is 

assigned as standing organization of the committee. MARD established a 

specialized unit acting as standing office with stamp, fund and account at 

National Treasury to facilitate its activities3. 

With such an organization, it is likely to only enable “incident management” 

rather than “risk management” that consists of Preparedness and Mitigation; 

Forecasting and Early Warning4. As a result, it shortens the vision of integrated 

water management and weakens the capacities of resolving the conflicts among 

sectors and localities. 

In conclusion, in order to strengthen the institution of disaster management and 

drought management in particular and for such a large and multi-province river 

basin as RRB, it is necessary to establish an Independent Advisory Board with 

duties at advising for Government and Ministries to enable the enforcement of 

Article 64 of Water Law, including: (1) management of water planning on river 

basin scale; (2) coordination of water management activities; (2) Supporting 

resettlement of water conflicts. In which, as for drought, it will support 

NSCNDPC in resolving water conflicts in short-term, and in long-term assist 

Government’s development activities with reduced risks and high sustainability. 

3 Vietnam government, 2014. Decree 66 Detailing and guiding on several articles of disaster law 2013 

4 Wilhite, J., &Knutso, 2000. Planning for drought moving from crisis to risk management, American water resources 

association. 
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Proposed Actions 

The government will be responsible for establishing the Advisory Board that is 

comprised of long- experience and leading experts in fields of IWRM, 

institutions, natural resources and environment, hydropower, agriculture, 

transportation, construction. The arrangement will be conducted in close 

consultation with Ministries, Agencies, Social Organization, etc. After that, under 

the Board, 4 working units should be formed: 

- Working unit on planning and implementation of protection and 

development plan of river basin water resource; 

- Working unit on enforcing rights for coordination and monitoring in 

activities at Article 16 of Water Law 12 

- Working unit on enforcing rights for regulation and allocation of water in 

river basin 

- Working unit on creating the dialogue among stakeholders in river basin 

on IWRM 

Furthermore, the duties of groups need to be complied with Article 6, 23, 72 of 

Water Law 12. Besides, at the province with high risk of drought, it is necessary 

to establish the Provincial Steering Panel for Drought Prevention and Control 

(PSPDPC) with the following structure: 
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Figure 11. Organizational Structure of Provincial Steering Panel for Drought 

Prevention and Control 
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Conclusion & Recommendation 

Red River system plays a vital role in ensuring security of water, food and energy 

not only for the region in particular and Vietnam in general. Although, the great 

achievements of controlling flood have been gained during the last decades, 

droughts are likely to be the major threat for the sustainable development of the 

region in both current time and future. The research has indicated that a cause of 

drought is not only attributed to physical sides but also institutional sides. Water 

conflicts and lacking of collaboration and coordination among graphical parts 

and water-users are expected to exacerbate the drought impacts that are induced 

more by Climate Change with a likely increase of extreme event. The research 

also gave a picture of water governance with many pending, overlapping and 

conflicting issues. Based on that, a proposal of establishing Independent 

Advisory Board with a duty of advising Government on the management and 

planning of development activities has been made and other necessary activities. 

However, impacts of Climate Change and social-economic development in the 

future has been unknown, therefore, the related quantitative researches with 

higher reliability for guiding long-term preparedness and response activities are 

highly necessary. 
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Assessment of Climate Change Impact on River Flow 

Regimes to Support Decision-making in Water 

Resources Management in the Red River Delta, 

Vietnam: A Case Study of Nhue-day River Basin 

 

Phan Cao Duong 

 

Abstract 

Global warming has caused dramatic changes in regional climate variavbility, 

particularly regarding the fluctuation in temperature and rainfall. Thus, it is 

predicted that river flow regimes will be accordingly altered. The purpose of this 

paper is to present the results of modelling such changes by simulating discharge 

with the HEC_HMS model. The precipitation projection of super-high 

resolution multiple climate models (20 km resolution) with newly updated 

emission scenarios used as input for a Hec-Hms model for flow analysis at the 

Red River Basin in the northern area of Vietnam. The findings showed that 

climate change impact on the flow river regimes towards to a decrease in dry 

season and a longer duration of flood flow. A slight runoff reduction issimulated 

for November while a considerable runoff increase is modelled for July and 

August amounting to 30% and 25% respectively. The presented discharge 

scenarios do serve as a basis for water managers to develop suitable adaptation 

methods and responses at the river basin scale.  
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Introduction 

Climate change is believed to be one of the predominant challenges for mankind 

in the 21st century. It has been resulting in immense adverse effects on human 

and natural systems over the world. Meanwhile, many fields are being impacted 

by climate change. For example, a decline of agriculture production and 

heightening risk of animal and plant extinction are created by rising temperature; 

destruction of infrastructure and loss of lives are led by severe flood events; 

besides, severe droughts occurring in dry seasons probably lead to water conflict. 

A regional assessment of climate change on mankind, to some extent, was 

addressed in the Fifth Assessment Report by the Intergovernmental Panel on 

Climate Change (IPCC, The Physical Science Basic, 2014). 

The key factors of climate change are the growth of temperature and variability 

of precipitation. According to observed data showed that the last decade has 

been recorded as the warmest years in the last hundred years. The globally 

averaged surface temperature calculated by a linear trend show a warming of 0.85 

oC over the period 1880 to 2012 (IPCC, The Physical Science Basic, 2014). The 

global mean surface temperature change for the period 2016-2035 relative to 

1986-2005 will likely be in the range of 0.3 to 0.7oC which is based on the 

simulation of the new Representative Concentration Pathway scenarios. The new 

Representative Concentration Pathway of radiation by the end of this century 

include 2.6 W/m2 (CPR 2.6/CS1), 4.5 W/m2 (CPR 4.5/CS2), 6.5 W/m2 (CPR 

6.5/CS3), 8.5 W/m2 (CPR 8.5/CS4) (IPCC, The Physical Science Basic, 2014). 

Increases in temperature are likely led to change in hydrological cycles, 

particularly the growth of spatiotemporal variation of rainfall. It is very likely 

expected that river flow regimes would be fluctuate. Flow in most tropical areas 

is predicted to rise because of the higher frequency of extreme precipitation. In 

the same time, more serious drought events during dry seasons might lead to 

water shortage and further inland salinity intrusion. 

The assessment of climate change impacts on hydrology has been addressed for 

years before. It has been constantly revised thanks to the improvement of climate 
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model output regarding spatiotemporal resolution and projection capability. Most 

estimations have been based chiefly upon coupling method between global 

atmospheric general circulation models (GCMs), which are set up to simulate 

past and current climate and then used to project the future state of global 

climate with specifically greenhouse gas emission scenarios, and hydrological 

models. Although climate models could be expected to project correctly trends, 

different climate models might give different outputs. In other words, application 

of various climate model output often results in the discrepancies of runoff 

simulations. Assessment of climate change impacts with multi-climate models has 

been exhibited a cost-effective method to determine the scope of project in the 

Coupled Model Inter-comparison Project (CMIP). 

Up to date, a large number of impact assessments on flow regime and water 

resources have been conducted at river basin scales as result of changes in 

rainfall, temperature, and evapotranspiration (Nam, Do Hoai, 2012a). Typical 

studies are, for example, the fourth assessment report on climate change (IPCC, 

Climate Change 2014: Synthesis Report, 2014), impact assessments at river basin 

scales in Canada (Jason R. Wesmacott, 1997), in America (Wilby R.L., 2008), in 

Germany (Menzel L., 2002), in Japan (Kaoru Takara, 2009),  in Australia  (Francis 

H. S. Chiew, 2002), Mekong River basin (Francis H. S. Chiew, 2002), Srepok 

River  (Do Hoai Nam, 2012b), and Thu Bon River (Do Hoai Nam, 2011) etc. 

These studies mostly focused on the  analyses  of  inter-annual  or inter-seasonal  

variation  of  stream flow.  Studies  on  changes  in  frequency  and intensity of  

rainfall have been  insufficiently performed due  to  the limited  capability  of  

climate  models  for  intense  rainfall  projections.  These climate models were  

developed with  very  coarse  spatial  resolution  (approx. 300 km grid distance), 

thus, they demonstrated no ability to diagnose extreme phenomena  occurred  at  

scales  much  smaller  than  the  computational  grid distance 

The variation of river flow regimes in some largest river basins were estimated in 

the latest valuation. The Fifth Assessment Report conducted by the IPCC (2013) 

is an example, which employs advanced climate models developed by leading 

modelling organizations around the world (CMIP4). The report showed that a 
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significantly decline trend in river flow is expected during dry seasons. Besides, 

increasing temperature and quick population growth in most these river basins 

are confronted severe water shortage by the middle of this century. Other 

research demonstrated that flood flow during wet periods is forecast to have 

increased frequency by most climate change scenarios (Gellens and Roulin 1998). 

However, it is expected that hydrological responses are totally dissimilar in each  

particular river basin because of the distinction in topography and weather 

patterns. 

Vietnam is one of the most influenced nations by climate change which has been 

considered as a primary challenge in recent decades. In respect of adaptation 

strategies to climate change, valuations of river flow change within a river basin 

scale can provide decision makers and exposed communities with essential 

information for the better development of water resources management. This 

study presents a projection of short-term runoff change in Nhue-Day river basin 

as a case study. The precipitation prediction during period of 2026-2035 under 

different scenarios simulated by multi-climate models is used as input for a 

distributed hydrological model to estimate flow fluctuation.Data and 

Methodology 

Study Area 

The Nhue-Day river basin, a sub-basin of the Red River Basin in Vietnam, has 

been chosen as a case study for assessing changes in flow regimes. This basin is 

approximately 114 kilometres in length, covering five Northern provinces of Phu 

Tho, Vinh Phuc, Hoa Binh, Ha Nam and Hanoi, with a drainage area of 7.665 

km2. The basin is often adversely affected by tropical cyclones from the 

northwest Pacific Ocean to South China Sea. As observed data have shown that 

flood and drought frequencies have increased dramatically in the recent years. 
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Figure 1.1 Map of the Nhue-Day river basin and locations of hydro-

meteorological stations. 

 

 

Data 

The changes of flow regime are governed by some factors, such as rainfall, 

evaporation, topography, geography, land cover and so on. This study, however, 

considered several significant points, namely rainfall, topography, geography, and 

land cover. 

SRTM90 digital elevation data developed by The CGIAR Consortium of Spatial 

Information was used to extract topograhic factors such as elevation and slope. 

These factors were used to assess hydrological variables such as flow direction 

and accumulation. 

Regarding geographic parameters, the FAO-UNESCO Soil Map of the 

World_2003 was used. For the vegetation, global land cover classification 

collected by the University Of Maryland Department Of Geography was applied. 

Imagery from the AVHRR satellite accquired between 1981 and 1994 were 
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analyzed to distinguish fourteen land cover classes. This product is available at 

three spatial scales: 1 degree, 8 kilometer and 1kilometer pixel resolutions. 

Table 1.1 Code Values for 1km and 8km data 

Value Label RGB Red RGB Green RGB Blue 

0 Water 068 079 137 

1 Evergreen Needleleaf Forest 001 100 000 

2 Evergreen Broadleaf Forest 001 130 000 

3 Deciduous Needleleaf Forest 151 191 071 

4 Deciduous Broadleaf Forest 002 220 000 

5 Mixed Forest 000 255 000 

6 Woodland 146 174 047 

7 Wooded Grassland 220 206 000 

8 Closed Shrubland 255 173 000 

9 Open Shrubland 255 251 195 

10 Grassland 140 072 009 

11 Cropland 247 165 255 

12 Bare Ground 255 199 174 

13 Urban and Built 000 255 255 

 

Meteorological data included daily mean rainfall, daily mean evaporation and 

daily mean discharge data. The daily mean rainfall was extracted from 

APHRODITE project (1970-2007) and nine gauges (1962-2010) from National 

Center for Hydro-meteorological Forecasting, namely Son Tay, Lam Son, Ha 

Dong, Lang, Ha Noi, Ha Nam, Phu Ly, Hung Thi, and Ninh Binh. The data of 

the nine stations was used to varify the APHRODITE data. The APHRODITE 

data was the data that collected from meteorological gauges and then 

downscaling to precipitation points with the resolution of 0.25 degree. The daily 
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mean evaporation was collected from Lang station while the daily mean discharge 

data was gathered from three sattions namely Lam Son, Hung Thi and Ba Tha 

(1970-1978). 

Regarding climate change scenarios, there are four representative concentration 

pathways (RCPs) namely RCP 2.6, 4.5, 6.5 and 8.5. But, this study chose the first 

three scenarios. Meanwhile, it was to be assumed that the amount of emission 

will gain the highest level in the near future. The precipitation simulated by three 

climate models (AGCM3-2H, MIROC-4H, and GFDL-HIRAM-C360) 

corresponding with the three emission scenarios was aaplied to assess change of 

flow regimes. These data was extracted from the Coupled Model 

Intercomparison Project. 

 

Methods 

1. General Circulation Model and Climate Model Selection 

With regard to the contribution of the Coupled Model Inter-comparison Project, 

some leading climate modelling centres in Europe, America and Asia have built a 

large quantity of GCMs. These models commonly give experimental simulation 

of global climate with comparatively coarse spatiotemporal resolution; its output 

is often on monthly basic for a grid cell distance of 2 to 5 degree. As specific 

purpose of simulated output, each model generates its own simulation result 

depending on computational capability. The models thus might be various 

regarding physical parameterisation, time slice and spatiotemporal resolution. 

Climate modelling centres participating in CMIP5 have given approximately 40 

climate models and more than 60 simulations. Most these models, as a result of 

increase in computational capability, have much better spatial resolution than 

those in the past. These spatial resolutions shift from 20 to 500 km and some of 

which have even finer spatial resolutions. The fine spatial resolution of climate 

model could simulate extreme phenomena more correct than the model with 

coarse spatial resolution does. 
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This study analyses the predictions of rainfall, runoff and discharge from multiple 

climate models with the spatial resolution of 20 to 50 km experimented by 

leading climate modelling centres over the world. The climae models employed in 

this research include MRI-AGMC3.2H and MRI-AGMC3.2S models 

(Meteorological Research Institute of Japan), MIROC4h model (Japan Agency 

for Marine-Earth Science and Technology, Atmosphere and Ocean Research 

Institute (The University of Tokyo), and National Institute for Environmental 

Studies), and GFDL-HIRAM-C360 (Geophysical Fluid Dynamics Laboratory - 

USA). 

2. Hydrological Model 

In order to assess climate change impacts on flow river regimes, it is suitable to 

employ a less complex hydrological model, which can accommodate the 

insufficient information of a future catchment, could be the most preferable 

(citation). In this research, a HEC-HMS is applied to perform hydrological 

analysis in the river. This model is considered a valuable tool for climate change 

impact estimation because of the simplicity of the model structure and the nearly 

calibration-free feature of the model parameters. In actual application, the HEC-

HMS model has demonstrated great ability in precipitation-runoff analysis across 

a wide range of spatial scales (citations). 

The HEC-HMS model is developed to simulate the rainfall-runoff processes of 

dendritic catchment systems. Hydrographs created by the program can be used 

directly or conjunction with other software for studies of water availability, flow 

forecasting and so on. This program includes some model components which are 

used to simulate the hydrologic response in a watershed. The primary 

components are basin models, meteorologic models, control specifications and 

input data components. A simulation calculates the rainfall-runoff response in 

the model provided input from the meteorologic model, whereas the period and 

time step of the simulation run are defined by the control specifications. 

With regard to the structure of HEC-HMS model (Figure 1.2), the sub-basin 

storage consist of some components. River water is supplied from two sources 

namely precipitation and base-flow. Precipitation falling on land is divided three 
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parts. A part lose due to infiltration and evaporation, other part infiltrate in deep 

land to supply water for groundwater which then supplies a certain quantity to 

the river as the base-flow, and the other generates direct runoff to pour into the 

river. 

Figure 1.2 Schematic overview of the HEC-HMS model 

 (US Army Corps of Engineers, March 2000). 

 

 

 

The estimation of runoff model performance is based on the Nash Sutcliffe 

Index (NSI), or so-called coefficient of model efficiency. This is detailed in Eq. 1 

follows. 

 

 

Where, Qobs = observed monthly streamflow; obs = observed monthly mean 

streamflow; Qcal = calculated monthly streamflow. 
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Model Calibration 

1) Theory of rainfall-runoff model 

One of the greatest benefit of the HEC-HMS model is its nearly calibration-free 

parameters. There are three components are required for model calibration 

including computing runoff volumes, modelling direct runoff, and modelling 

basefow. In this study, these parameters are selected as follows. 

To compute runoff volumes (Eq. 1.2), a loss method of initial and constant was 

chosen. The initial and constant-rate model, in fact, includes one parameter (the 

constant rate) and initial condition (the initial loss). These respectively represent 

physical properties of the catchment soils and land use and the antecedent 

condition. 

Pet =  
(1.1)  

Where, Pet is the runoff volume; Ia is the initial loss; pt is the MAP depth during 

a time interval t to t + ∆t; fc is constant throughout an event. 

In order to simulate direct runoff (Eq. 1.3), Snyder Unit Hydrograph Model is be 

employed. To apply this transform method, two parameters need to be defined, 

namely the lag tp and the peak coefficient Cp. While Cp ranges from 0.1 to 0.8 as 

suggestions of Bedient and Huber (1992), the lag time tp is calculated as 

following equation: 

tp = CCt(LLc)0.3 (1.2)  

Where Ct = basin coefficient; L = length of the main stream from the outlet to 

the divide; Lc = length along the main stream from the outlet to a point nearest 

the watershed centroid; and C = a conversion constant (0.75 for SI and 1.00 for 

foot-pound system). 

Baseflow is determined by Exponential Recession Model. The recession model 

has been used often to explain the drainage from natural storage in watershed 
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(Linsley et al, 1982). It defines the relationship of Qt, the baseflow at any time t, 

to an initial value as: 

Qt = Q0.kt (1.3)  

Where Q0 = initial baseflow (at time zero); and k = an exponential decay 

constant. 

2) Model calibration and validation 

Based on input data namely the physical properties of the catchment soils and 

land use, the antecedent condition, observed precipitation and flow discharge, 

these above parameters are defined. However, because of these model 

parameters are not measured parameters, they are best determined by calibration. 

Figure 1.3 Schematic overview of calibration procedure (US Army Corps of 

Engineers, March 2000) 

 

 

The calibration procedure begins with data collection. For rainfall-runoff models, 

the required data are precipitation and discharge time series. The next step is to 

select initial estimates of the parameters. In this study, after the step of initial 

valuation of the parameters, historical rainfall and flow data of during the period 

1972 to 1974 are used for calibration. Model validation is performed for the 

period 1976 to 1978.  
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Results 

HEC-HMS Model Calibration  

Results showed that the simulated hydrograph fits very well with the observed 

hydrograph (Fig. 1.4); most high flow periods are caught by runoff model. It can 

be seen in Fig. 1.4 and 1.5 that the simulated discharge exhibites a very good 

agreement with observed discharge; it is comparable to those reproduced 

employing precipitation value from rain stations. Coefficient of model efficiency 

(NSI = 0.86) is attained for the overall model performance. Hence, validation of 

model runoff demonstrates a high level of confidence for the application of this 

calibrated model in future climate and runoff analysis. 

Table 1.2 Candidate predictor variables for model calibration. 

 

Model Parameter Value 

Initial and constant-rate loss Initial loss 

Constant loss rate 

= 5.00 mm 

= 0.20 mm/hr 

Snyder’s Unit Hydrograph Lag 

Cp 

= 20 hr 

= 0.15 

Baseflow Initial discharge 

Recession constant 

Flow 

= 30 m3/s 

= 0.96 

= 25 m3/s 

Muskingum routin K 

X 

Number of steps 

= 1.67 

= 0.15 

= 10 step 
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Figure 1.4 Time-series of observed and simulated discharge for the model 

calibration (1972-1974). 

 

Figure 1.5 Time-series of observed and simulated discharge for the model 

validation (1976-1978). 

 

Evaluation of future variability in Climate change scenarios 

The following section shows the short-term projections of variation in monthly 

mean precipitation relative to the baseline (1979-2003). 
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Table 1.3. The variation percentage of predicted monthly mean 

precipitation relative to the baseline (1979-2003), (AGCM3 model). 

Scenarios Jan Feb Mar 
 

Apr 
Ma

y 
Jun Jul Aug Sep Dec 

SC1_AGC

M3 

-

25.5

0 

29.3

7 

-

11.0

3 

 -

17.6

9 

6.48 3.13 4.29 
10.4

6 

75.9

8 

-

43.7

8 

SC2_AGC

M3 

-

18.7

0 

15.1

3 

20.1

0 

 
-

4.44 

34.9

6 

37.9

3 

15.0

0 

-

4.96 

12.3

4 

25.0

3 

SC3_AGC

M3 

-

5.34 

12.1

3 

-

1.02 

 
18.2

3 

-

3.10 

-

26.1

6 

-

22.9

7 

-

19.9

9 

-

6.41 

31.8

2 

 

Figure 1.5 The short-term predictions of variations in monthly mean rainfall 

relative to the baseline, 1979-2003 (AGCM3 model). 
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Table 1.4 The variation percentage of predicted monthly mean 

precipitation relative to the baseline (1979-2003),  

(GFDL-HIRAM-C360 model). 

Scenari

os 

Ja

n 
Feb 

Ma

r 
Apr 

Ma

y 
Jun Sep Oct 

No

v 

De

c 

SC1_C3

60 

8.8

7 

-

47.3

9 

-

34.5

0 

-

28.0

2 

-

7.69 
6.87 

17.2

3 

258.

27 

-

75.3

8 

-

13.9

5 

SC2_C3

60 

-

3.6

1 

10.7

6 
9.89 

-

34.9

8 

25.9

1 

21.2

7 
3.47 

20.2

0 

-

30.9

1 

-

5.46 

 

Figure 1.6 The short-term predictions of variations in monthly mean rainfall 

relative to the baseline, 1979-2003 (GFDL-HIRAM-C360 model). 
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Table 1.5 The variation percentage of predicted monthly mean precipitation 

relative to the baseline (1979-2003), (MIROC model). 

Scenarios Jan 
Fe

b 

Ma

r 
Apr 

Ma

y 
Jun Jul 

Au

g 
Sep 

De

c 

SC1_MIR

OC 

-

21.

89 

33.

95 

2.0

2 

12.

03 

36.

67 

17.

81 

9.5

7 

12.

52 

44.

20 

6.9

7 

SC2_MIR

OC 

-

43.

16 

0.4

3 

18.

08 

37.

19 

-

11.

23 

24.

83 

16.

94 

23.

93 

9.6

8 

-

4.0

7 

SC3_MIR

OC 

19.

53 

23.

63 

-

33.

39 

0.8

5 

-

1.2

4 

25.

79 

27.

33 

27.

75 

13.

37 

-

15.

47 

 

Figur 1.7 The short-term predictions of variations in monthly mean rainfall 

relative to the baseline, 1979-2003 (MIROC model). 
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The changes in projected monthly mean precipitation are discribed from Fig. 1.6 

to Fig. 1.8. The amount of projected monthly mean rainfall varies according to 

climate models, scenarios and the periods, but increasing trends are seen in most 

simulated results. The quantity of rainfall simulated by AGCM3 and GFDL-

HIRAM-C360 models undergo slight flutuations from -40% to 40% during most 

month of the year, except for October and November (rainy season). This 

period, the predicted monthly mean precipitation is expected to increase by more 

than 100 % relative to those of the baseline (1979-2003). Likewise, rise 

tendencies in future rainfall forecast by the MIROC climate model is shown on 

Fig. 1.8. 

Projection of Runoff Variation 

To estimate the potential runoff reactions to climatic changes, the short-term 

predictions (2026 to 2035) of rainfall based on outputs of multiple climate 

models are used to simulate river regimes. Simulated discharges are then 

compared to those of the baseline during the period 1979 to 2003. 

Based on the input precipitaton data, the model calculated the created discharge 

with a period of fifteen minutes through water loss, transforming and baseflow. 

Water loss was computed by the method of initial and constant loss while Snyder 

Unit Hydrograph method was used for figuring how water transforming. The 

method of recession was applied to identify baseflow. The mean discharge of 

fifteen minutes was used to calculate the daily mean discharge based on the 

weighting average method. 

The changes of precipitation are regionally dependent on the increase in surface 

temperature, which has been remarked for the entire globe (IPCC, The Physical 

Science Basic, 2014). As a result of surface temperature increase, 

evapotranspiration is likely to rise so that a higher evapotranspiration rate in 

future is expected. I could directly affect flow creation routing. Thus, the 

variation of evapotranspiration rate plays an important role for flow estimation. 

However, the projected period of runoff in this research is short-term from 2026 

to 2035 so that surface temperature increase is insignificant which is projected to 

be about 0.4 oC (IPCC, The Physical Science Basic, 2014). Meanwhile, the shift 



 
 
 
 

International Conference on the Mekong, Salween and Red Rivers:Sharing Knowledge and 

Perspectives Across Borders|Faculty of  Political Science, Chulalongkorn University | 12th November 2016 

 

924 

 

of simulated runoff is insignificantly impacted by the variability of 

evapotranspiration proportion so that it might remain unchanged during process 

of projection flow. Therefore, the procedure of flow response to climate change 

impacts is mainly based on the variability of projected precipitation from the 

output of three climate models with three scenarios as mentioned on section 

1.2.2. 

The simulations of runoff response to the three climate scenarios are conducted 

by using HEC-HMS rainfall-runoff model. Simulated hydrographs during the 

period 2026 to 2035, which are illustrated in Fig. 1.9 to 1.11, are compared to the 

observed discharge in the baseline period (1979-2003). 

Table 1.6 The changes of projected monthly mean discharge (2026-2035) relative 

to the baseline (1979-2003), (simulated by AGCM3 model). 

Scenario Jan 
Fe

b 

Ma

r 

Ap

r 

Ma

y 

Ju

n 
Jul 

Au

g 

Se

p 

Oc

t 

No

v 

De

c 

SC1_AG

CM3 

-

7.4

1 

-

16.

83 

-

24.

89 

-

16.

62 

-

3.0

8 

7.4

2 

2.7

5 

16.

76 

58.

45 

45.

61 

39.

77 

30.

10 

SC2_AG

CM4 

50.

63 

31.

76 

25.

31 

-

2.6

1 

34.

97 

44.

52 

51.

90 

-

3.0

3 

5.2

5 

18.

90 

59.

63 

53.

24 

SC2_AG

CM5 

3.1

5 

20.

44 

22.

07 

-

3.7

2 

25.

19 

-

16.

02 

13.

09 

13.

22 

-

7.3

5 

30.

35 

-

19.

68 

0.5

1 
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Figure 1.8 Hydrographs of observed and projected monthly mean discharge for 

the period 2026-2035 (Based on projection precipitation of AGCM3 climate 

model with three scenarios of CS1, CS2 and CS3). 

 

Table 1.7 The changes of projected monthly mean discharge (2026-2035) relative 

to the baseline (1979-2003), (simulated by GFDL-HIRAM-C360 model). 

Scenar

ios 
Jan 

Fe

b 

Ma

r 

Ap

r 

Ma

y 
Jun Jul 

Au

g 

Se

p 
Oct 

No

v 

De

c 

SC1_C

360 

-

10.

08 

-

7.5

0 

-

34.

31 

-

20.

80 

-

31.

84 

13.

17 

-

20.

85 

24.

92 

14.

09 

110.

22 

29.

19 

-

6.2

5 

SC2_C

360 

-

6.9

4 

-

2.5

7 

38.

20 

-

33.

83 

-

22.

70 

56.

06 

2.7

1 

-

42.

07 

-

23.

22 

31.7

1 

-

2.3

9 

-

29.

43 
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Figure 1.8 Hydrographs of observed and projected monthly mean discharge for 

the period 2026-2035 (Based on projection precipitation of GFDC-HIRAM-

C360 climate model with two scenarios of CS1and CS2). 

  

 

Table 1.8  The changes of projected monthly mean discharge (2026-2035) relative 

to the baseline (1979-2003), (simulated by GFDL-HIRAM-C360 model). 

Scenarios Jan Feb Mar Apr 
Ma

y 
Jun Jul Aug Sep Dec 

SC1_MIR

OC 

-

33.2

5 

-

37.3

1 

-

43.2

2 

-

45.0

3 

57.0

0 

80.2

0 

38.7

0 

19.9

2 

-

1.70 

-

21.5

2 

SC2_MIR

OC 

-

22.3

6 

-

22.8

2 

7.09 
41.5

8 

-

4.86 

21.8

1 

21.5

9 

21.0

9 

20.7

8 

-

4.60 

SC3_MIR

OC 

-

5.65 
6.58 

-

18.2

7 

-

24.7

7 

18.5

3 

-

4.03 

62.5

6 

38.7

9 

28.4

6 

-

6.37 
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Figure 1.9 Hydrographs of observed and projected monthly mean discharge for 

the period 2026-2035 (Under CS1, SC2 and CS3 scenarios respectively). 

 

  

 

Figure 1.10 Hydrographs of observed and projected monthly mean discharge for 

the period 2026-2035 (Under CS1, SC2 and CS3 scenarios respectively). 
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Discussion 

How are climate change tendencies projected for the Red River Delta 

by the different climate models? 

Overall, although the computed monthly mean flow quantities differ 

considerably among the various scenarios used and the simulation period, the wet 

season discharges have more variation among the different runs than the dry 

season discharges (Fig. 1.9 to Fig. 1.11). 

Under emission scenario SC1, the monthly mean discharge modelled by AGCM3 

and GFDL-HIRAM-C360 greatly increase from September to November while 

the Miroc model shows the dramatic rises of simulated discharge druing the 

period of May to August. The range of these changes is from 50 to 100 % 

compared with the baseline. On the contrary, the simulated monthly mean 

discharge of the other months experiences an insignificant decrease trend, which 

accounts for approximately 10%. 

Likewise, under emission scenario SC2, remarkable tendencies are indicated in 

the monthly mean discharge projected by all climate models in the wet season. 

The range of these changes is from 20% to 40%. The discharge in dry season is 

predicted to have a light decline fluctuation between -30% and 10%. 

Finally, the modelled results forecast by all climate models under emission 

scenario SC3 illustrate differencies. Whereas a nearly unchanged trend is 

demonstrated in the monthly mean discharge simulated by AGCM3 climate 

model during the predicted period, the discharge modelled under the ouput of 

MIROC model is expected to momentously go up in the wet period. Its 

discharge remains nealy unchanged in the dry season. 

How does the discharge respond to climate change signals in the 

selected slimate models? 

The assessment of climate change impacts on flow regimes of Nhue-Day river 

basin, as case study of Red River Basin, will deepen the understanding of the 

possible flow changes occurring on the Red River Basin and thus support the 

planning of use and exploitation water sources on this area. In the following 
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sections, findings will be summarized, followed by discussion and comparison 

with those of the former similar assessments in the same field. Based on this 

discussion, a more general debate on the remaining challenges and future study 

themes will be specific. 

In this analysis, flood season happens from May to October while the other time 

is dry season. As can be seen on figure 1.12 and 1.13, whereas flood flow is 

prejected to significant increase, the low flow regime is expected to slightly 

decrease. The high flow goes up from 20% to 60% whereas the low flow 

insignificantly decline between about 10% and 20% according to scenarios and 

the output of climate models. The results show better agreement with the 

estimates of Nguyen Nhu Y (2011) on the direction and magnitude of the change 

(Fig. 1.12). Nguyen Nhu Y (2011) prejected an increase between approximately 

15.9% and about 69% according to scenarios in the wet season while the dry 

period decrease between around 20.58% and 27.51% according to scenarios. This 

is perhaps because of the increasing potential evapotranspiration rate over time 

whereas a slight increment of precipitation is redicted. 

Figure 1.11 The range of variabilities in monthly mean discharge for the period 

2026-2035 (Based on projection precipitation of multiple climate models). 
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Figure 1.12 The absolute changes of monthly mean discharge for the period 

2026-2035 (Based on projection precipitation of multiple climate models). 

 

 

 

 

 

 

 

 

 

It is obvious that the variability in river flow regimes will propbaly cause potential 

effects on ecosystem, environment, and activity both within the watershed scale 

and downstream. Increasing surface temperature and reduction of water 

availability in dry seasons tend to raise pressure on water resources. Moreover, 

the reduction of water availability in a dry period will make further inland salinity 

instrusion, which is problem to decline cultivable areas. Hence, agricultural 

production is predicted to fall. The level of water conflicts might also go up due 

to the rising water shortage. Besides, it is expected that the risk of flood disaster 

will happen frequently because of landuse change and a rapid urbanization 

process. 
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Conclusions 

It is very likely that climate change impacts will be a primary concern for human 

being, environment and ecosystems. To develop a strategy for adaptation to 

response climate change effects is very important. This study presents how 

climate change might impact on river flow regimes in the near future (2015-2035) 

in the Red River Delta with Nhue-Day river basin being selected for a case study, 

using outputs from multiple state-of-the-art high resolution climate models 

(belonging to Coupled Model Inter-comparison Project – Phase 5, IPCC). 

Findings are summarized as follows: 

 With different climate models predicting the outcome of different 

precipitation. This leads to the fact that simulated flow results are also 

different. Hence, synthesis simulation results from different models give 

overall changes. This allows easily forecast the possibility of occurrence in 

the future. 

 Aggregated results from all models showed that flow will significantly 

increase in the wet season while it will slightly decline in dry period. This 

leads to more dangerous flooding during the rainy season to damage 

infrastructure whereas the dry season happens water shortage further. 

 Along with population growth and rapid urbanization process, these 

changes will further increase the pressure in sustainable water resources 

exploitation, use and management in the near future. 

Acknowledgements: This study is under the financial support MK33 project. It 

is a part of CGIAR research program on Water, Land and Ecosystems. 
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Improvement of On-farm Management  

for Effective Use of Water Resource From Small-scale 

Irrigation Schemes in Northern Mountainous Areas in 

Red River Basin 

 

Pham Thi Phuong Thao 

 

Abstract  

Although water for crops has always been considered the decisive factor for the 

success of agricultural production, use of water sources from irrigation systems in 

Vietnam northern mountainous region has not been exploited accordingly to 

potential of the land on hilly slopes. The main cause of ineffective exploitation of 

the schemes in these areas is the lack of scientific and technical solutions in water 

resources exploitation as well as nonconformities during cultivation. 

The purpose of this study is to analyze measures that facilitate efficiency of water 

resources use for hilly land areas from small-scale irrigation works as well as 

identify factors hindering or shortcoming during implementation process. 

The cases study selected are model of farmer group planting medicinal crop in Te 

Le commune, Tam Nong district, Phu Tho province and model of farmer group 

planting orange trees in Bac Phong commune, Cao Phong district, Hoa Binh 

province. Site survey combining with interview was conducted in 2015 in 2 cases 

study. So far, findings from practical models and desk study review have been 

analyzing and synthesized to achieve the set objectives.  

Advanced irrigation techniques combined with suitable water sources 

management through operation of farmers’ groups are applying in models site. 

The required amount of water for upland crops is less than that of water needed 

for rice cultivation (saving 35% of water amount in comparison with traditional 

farming manner); existing irrigation works are fully able to irrigate larger areas of 
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upland crops, instead of being not enough water for smaller of rice as before. 

Efficiency of water use from these works increased up to 17%, income of 

farmers improved and they have not depended much on rainfall water as before.   

Hilly land in Vietnam, accounting for over three quarters of the natural land area, 

is the resource with great potential in agricultural production. Small-scale 

irrigation in combination with suitable plantation solutions can be applied easily 

in the sloping farming areas have irrigation systems but inefficiently operated, 

which support sustainable production, soil conservation and erosion control for 

cultivation on slopes. It can also be applied for various plants. 

 

Problem statement  

To enhance operation efficiency of existing irrigation works to better serve for 

agricultural production, socio-economy and environmental protection is indicated 

as the most important task of water resources sector in Vietnam, particularly in 

the context of further cuts of public investment to macroeconomic stability 

under Resolution no. 11 of the Government dated 24/2/2011. 

Currently, the Scheme on restructuring the water resources sector in Vietnam 

(Decision No. 794/QD-BNN-TCTL) with the mission and goals focused on 

improving efficiency of water resources sector serving for target of restructuring 

agricultural sector (Decision No. 899/QD-TTg) towards higher added value and 

sustainable development is asking for concrete actions in research and practical 

application. 

Vietnam northern mountainous region with characteristics of topography, 

climate and soil has great potential in the agricultural exploitation of the land on 

hilly slopes. However, this potential has not been exploited yet accordingly due to 

both technical and managerial reasons. Water for crops has always been 

considered the decisive factor for the success of agricultural production. Thus, 

issues on use of water sources from irrigation systems in the area need to be paid 

attention. 
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Small irrigation schemes in the northern mountainous region with similar 

investment of those in other areas in Vietnam but their performances are not 

high. These irrigation schemes only were designed to irrigate traditional farming 

areas, which are mostly flat land for rice cultivation. Hilly land areas around the 

reservoir with potential for development of high-value fruit trees, industrial trees 

have not been paid attention to invest into water supply manipulations. The main 

cause of ineffective exploitation of the schemes in these areas is the lack of 

scientific and technical solutions in water resources exploitation as well as 

nonconformities during cultivation. 

There have been models applying on-farm water management solution, however, 

the performance of these models has not been evaluated. This research topic 

“Improvement of on-farm management for effective use of water resource from 

small- and medium-scale irrigation schemes in northern mountainous areas in 

Red River basin” will focus on analyzing measures that facilitate efficiency of 

water resources use as well as identify factors hindering or shortcoming during 

implementation process. 

Literature review 

Irrigated agriculture had been developed at a faster pace in the twentieth century. 

In 1900, irrigated area of the world was of 40 million hectares, reached 96 million 

hectares by 1950, 2.4- fold increase. From1950 to 1970 is rapid growth period: In 

1970 amounted to 235 million hectares, an increase of nearly 7 million hectares 

per year. The next year, the pace slowed down: period 1970 - 1980, an average 

annual increase of 3 million hectares, raising the total irrigated area in 1980 to 265 

million hectares. From 1980 to 1987, the average growth rate was only 2.3 million 

hectares per year (Geist, H., 2006). The main reason is due to the easily 

exploitable land areas were running out. It was needed to explore disadvantaged 

areas with limited water resources resulting into increasing investor interest. 

However, according to many experts, the development potential in irrigation of 

the world is still much. Yet, it is more important to implement synchronized and 

effective measures to well exploit irrigated areas, to develop irrigated agriculture 

sustainably.  
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According to FAO, in order to meet the challenges in the future, investment in 

agriculture must be reconsidered and overall strategy should be developed 

including research, promotion of agricultural production, capacity building for 

water users and promotion of global trade.  

On-farm water management improvement has not been new in the world and it 

is considered as a frequent challenge for any irrigated agricultural sector (P. Wolff 

and T.-M. Stein, 2003). The problems in on-farm water management reported 

include both technical shortcoming and improper organization/institution, which 

resulting in inefficient use of water, into reducing total effectively irrigated area 

and leading to reduction of agricultural production.  

In this context, the challenges impact on OFWM efforts include: increase of 

water demand of economic sectors push pressure on water for agriculture; world 

population explosion affecting food security, increasing pressure on agriculture; 

increasing influence of non-agricultural factors, e.g. urbanization process, for land 

use decisions of people; shifting in labor structure, i.e. decrease of labor in the 

agricultural sector, affecting farmers’ farming skill; limited capital for investment 

in irrigation works; permanently shifting agricultural structure; information for 

farmers; the orientation of the state that affects OFWM. 

 One of the important measures to enhance economic efficiency in watering 

crops is selection and application of appropriate irrigation methods and 

techniques since on-farm irrigation techniques play an important role in 

supplying and distributing water directly to the plant and determining the amount 

of on-farm water losses more or less. With usual irrigation methods and 

techniques watering, the water loss is very large. Efficient use of water has 

become an important factor in agricultural production in arid and semi-arid 

regions in the world. For solutions to reduce amount of on-farm water, the 

research results in the country and abroad showed that the application of water-

saving irrigation procedure brings huge efficiency: amount of on-farm watercan 

saved from 20 to 50%, while crop yields do not only decrease, but also tend to 

rise if the irrigation process is applied consistently (Hung, T. 2014). An integrated 

solution including solutions to moisturize, protectsoil and wate-saving irrigation 
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techniques is proposed to study in the research for effective use of on-farm 

water. 

Soil protection measures are measures to make soil not change both in quality 

and quantity.These measures protect the soil from being washed away, being 

eroded, being contaminated, decreasing the nutrient contents in the soil and do 

not make degradation of soil. 

Moisturizing measures as measures to retain water in the soil, i.e. reduce amount of 

evaporation, increase water holding capacity and can supplement moisture in soil. 

Water-saving irrigation techniques - Localized irrigation system or low volume 

irrigation system - is characterized by regular supply of limited amount of water 

to be controlled to irrigate a part of farmland layer- effective function area of 

roots - for optimal use of water. Water-saving irrigation technique is the 

technique to supply the right amount of water to need of crops, no excess water, 

as well as no water losses during irrigation process. Besides, water-saving 

irrigation also contribute significantly into saving labor, fertilizer, active in pest 

control, which leads to positive environmental protection impacts in agricultural 

production. Israel, the world's leading countries for research, manufacturing, 

application and export of water-saving irrigation technology in the world, has an 

area of over 20,000 km2, of which 20% of area has capability for agricultural 

production, the remaining areasare mainly plateaus and rocky mountains, 

droughts and water scarcity. 
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Along with the technical improvement, promoting involvement of farmers in 

water management will be the factor affecting sustainability of irrigated 

agriculture since they are the direct water users. They well understand the 

irrigation system and recognize by themselves what the problems should be 

solved and what should be adjusted during the management and operation 

process. Irrigation management transfer is one of the definitions in participatory 

irrigation management toward agricultural development based on relationship 

with other natural resources.  

In Vietnam, as a solution to cope with water scarcity and drought, on-farm water 

management efforts were studied. The solutions in water harvesting, soil 

moisturizing, water-saving irrigation combined with community training on 

water-saving use, protecting soil and water in research topics of Tuan, LT (2010) 

confirmed that, on-farm water management improvement is the effective 

measure in strengthening the soil - water relationship, contributing to limit the 

influence of water scarcity for agriculture. Also the research, some of the crops 

and appropriate irrigation regime was proposed to apply in water shortage areas 

as a way to more rational use of water resources and ensure income from 

agriculture. 

Studies of the solutions using water for crops on hill lands including tea, orange, 

grapefruit, medicinal plants have also been conducted by many Vietnamese 

scientists and it is confirmed that the hill land areas with high economic potential 

should be exploited though investment of efficient irrigation solutions, advanced 

farming techniques (Hung, T., 2014; Tuan, D. D., 2013) 
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Methodology  

Desk study 

In order to get an overview on the performance of irrigation head-works in form 

of small and medium reservoirs in the mountainous region and how water 

sources is used from these head-works, an intensive desk study will be 

conducted. Through the desk study which will be carried out at the same time 

with all phases of field study, the fellow can understand, cross check and 

interpret the findings. 

Secondary data gathered from both published and unpublished documents and 

studies is as the main tool to conduct analysis and assessment.  

Research relating to on-farm water management will supplement and help fellow 

to clarify concepts are identified in term of international level as well as in study 

area level. In addition, shortcomings between theory and practices will be 

identified by the fellow during desk study process in comparison with practical 

application in case study.  

The fellow will selectively inherit stored data from the statistics of the 

management unit, local statistics. This is one of the most traditional and basic 

methods are often applied to investigate and assess the operational status of the 

irrigation works. 

Case study methodology 

Data were drawn from the cases study will be the factual basis to help answer 

identified research questions. The case study methodology will be conducted 

through the methods described in sub-sections below.  

Data collection   

The methods applied to develop the research are described figure 1: Interview 
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The meeting will be conducted with officials of Department of Agriculture and 

Rural Development (DARD) and Irrigation Management Company (IMC), 

officials from commune people’s committee, and farmers who directly involve in 

water use for agriculture. Participation of female in the interview is required to 

ensure that the opinions of interviewees are diversified and can cover all 

concerned issues. The results from the in-depth interview are to find out 

knowledge of local officials and people as well as their opinions on current water 

efficiency and improvement of On-farm Water Management (OFWM). 

 

Survey and observation 

Observation helps observers to have firsthand look and better understanding of 

the context; to verify data, and provide typical information relating to the 

situation. This method also supports to re-examine and help to understand better 

condition, performance of the system that other methods cannot give reliable 

results. The timing selected to perform field observation will be the time when 

Figure 1: Applied methods for research flow chart 
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the system is operating at normal conditions, for instance, when the water is 

being supplied for crops. 

 

Conceptual framework 

Water management:  

Water management is the activity of planning, developing, allocating and using 

water optimally in accordance with identified objectives. Both quantity and 

quality of the water resources shall be included in these activities. Method of 

modern water management is conducted based on the hydraulic unit. In order to 

work effectively, irrigation systems need to be managed as hydraulic system 

spreading from head-works to the intakes, to the end of canal or to drainage 

canal, and are not be dispersed due to administrative boundaries. During the 

process, human controls concretely with interventions concerning all surface and 

sub-surface water. All activities of water planning, development, distribution and 

use are seen as a stage of water cycle management. Ideally, water management has 

regard to all demands for water, even competing, and plans to allocate water on a 

proper basis to satisfy all uses and demands. 

On-farm water management:  

OFWM is defined as a manner to use water within boundary of a private farm, a 

farming plot of private farmers or farmer groups from a small irrigation system, 

or within scope of a field of farmer group/organization sharing water from a 

medium or large irrigation system. Performance of OFWM is to optimize water – 

plant relationship to achieve desired yield and quality, resulting into optimization 

of profits. Thus, water has to be managed skillfully through use of practices and 

tools for all irrigated area, including: harmonizing water – soil – plant 

relationship, soil reclamation and improvement, drainage, farming manipulations. 

Moreover, it also includes use of practices and tools to improve site conditions 

and to protect plants and farming facilities from excessive water (Izuno, 1997). 
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The key-driven factors affecting the performance of OFWM are both technical 

and institutional/organizational factors. Identified problems in OFWM are: 

 Technical: 

- Farm level irrigation system; 

- Water – plant relationship (crops water requirement, crops object)  

- Economic efficiency in water use and crop object; 

 Organization/institution: 

- Irrigation management organization; 

- Farmers’ knowledge (crops water requirement and new technologies). 

 

Results and analysis  

Characteristics of irrigation systems in mountainous region 

Irrigation systems in mountainous regions have different characteristics than 

other areas of Vietnam by what's unique about terrain and water conditions 

(Hieu, 2011). These characteristics may include: 

- They are almost small-scale hydraulic works with forms of head-

works as reservoirs, weirs or gravity intakes to serve for cultivated 

areas with different scales; 

- Because of complex terrain conditions, fragmented, dispersed 

cultivated areas, thus, irrigation systems are often small and scattered, 

far from residential areas. It is difficult for management, maintenance 

of irrigation systems and high cost; 

- Number of the irrigation systems is very little compared to the 

production requirements, mostly serve for rice cultivation, few areas 

of upland crops and cash crop. Hydraulic works for fruit trees and 
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industrial trees have not been invested. Irrigation systems can only 

serve for 30% - 40% of agricultural land and reach 50% - 70% of the 

design capacity. 

- Due to the complex terrain, difficult to mobilize labor and machinery, 

as well as difficult construction conditions, investment rates is high - 

2-3 times higher than construction cost in the delta (Hieu, 2011). 

- The temporary works are very popular, with large numbers, mainly 

constructed by local people to take advantage of seasonal irrigation 

water. 

- Except for the areas located along rivers and streams, with guaranteed 

irrigation water source, while most of the remaining cultivated areas 

are lack of water for irrigation since it depends on rain water. Water 

source of irrigation systems may come from small reservoirs, streams 

of water from the weirs or underground water stemming from the 

foothills. 

 

Traditional perspective of farming on slopes 

Vietnam is known as the country with three-quarters of the land is hilly, mostly 

sloping land. In which, the areas with slope over 25% making up 50% of the total 

sloping land (Figure 2). Although there is a large area and the unique advantage 

of the natural conditions for the production of specialty crops with high 

economic value, this kind of land is difficult to exploit and use. Due to lack of 

productive land, farmers in mountainous region have cultivated on soils with 

slope greater than 10o which is highly eroded and cultivation period is shortened. 

The farmers can cultivate in 1-2 seasons of short-term food crops or cassava and 

be deserted (Doanh, 2006). Cultivation mode mainly depends on rain and 

therefore there is greater risk for agricultural production and people's lives. 

Agricultural production on sloping land is mostly characterized by fully exploit 

land and natural resources, self-supply, unstable and unsustainable.  
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Relations between the slope of the ground and irrigation methods  

Because of the complex mountainous terrain, irregular rainfall, large amount of 

evaporation, strong permeability soils, low flow coefficient, uneven and scattered 

cultivation areas, the water resources is very limited and it is difficult to allocate 

water resources and arrangement of on-farm irrigation systems.  

Slope relates to selection of irrigation methods and techniques. Flow irrigation 

techniques such as furrow irrigation, earth ditch irrigation in steep slope terrain 

are unsuitable, but sprinklers and drip irrigation is possible to apply. In case of 

large ground slope, it should not use large irrigation level because it may cause 

erosion and uneven distribution of moisture.  

 

 

 

 

Figure 2: Sloping land areas in Vietnam by the slope (Source: National 

Institute of Agricultural Planning and Projection, 2013) 

  



  
International Conference on the Mekong, Salween and Red Rivers: Sharing Knowledge and 

Perspectives Across Borders | Faculty of  Political Science, Chulalongkorn University | 12th November 2016 
 

 

946 

 

Table 1: Relation between ground slope and irrigation methods  

Slope (i) Furrow irrigation  Furrow irrigation 

with portable 

pipeline 

Sprinkler, drip 

irrigation  

0 – 0.015 Applicable Applicable Applicable 

0.015 – 0.01 Inapplicable  Applicable Applicable 

>0.01 Inapplicable  Inapplicable Applicable 

Source: Khang & Anh, 2009 

 

Collecting and storing water at site combined with drip irrigation - 

a sustainable development solution to increase value of oranges 

cultivation on slopes in Hoa Binh province 

Cao Phong Town, Cao Phong district, Hoa Binh province is well known with 

famous brand of Cao Phong oranges, depicted geographical indications. Located 

on an average altitude of 399m above the sea level with a strongly divided terrain, 

average terrain slope of 10-15%, geological conditions are favorable for orange 

cultivation but water holding capacity of soil is poor. 

Water sources to irrigate 1,200 hectares of oranges in the town relies on water 

from Dac Tra reservoir and some natural streams in the area when the irrigation 

demand has exceeded the capacity of Dak Tra reservoir. On-farm irrigation 

systems mostly use pipes and pumps from the reservoir to supply water with high 

cost of investment and 1-2km of distance by farmers. Common irrigation 

measures for orange now are providing water to the trees by pipes manually and 

high pressure sprinklers. These two irrigation solutions not only waste water but 

also require more labor to water, low ability to proactively provide water for 

trees, causing land erosion and loss of fertilizer, affecting to productivity and 

quality of oranges. 

To overcome these limitations while taking advantage of resources in a 

reasonable manner, the rainwater harvesting solutions at site have been applied.  
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Figure 3: Layout of water collection and storage system at site 

 

 

 

 

 

Source: Thao, 2016 

The basic principle of the technology is to take advantage of topography of hilly 

lands to avoid soil erosion by water collecting ditch systems arranged by 

contourlines in the garden, to build rainwater collection tanks for initiative 

irrigation at site and gravity fed irrigation for each orange tree. 

 

 

Figure 4: Drip irrigation technique for Orange tree in Cao Phong district 

(Source: Thao, 2016) 
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To supply water to orange trees, drip irrigation system has been used. The basic 

principle of the system is via the central control system and pressurized water 

sprinklers, water is supplied to every trees with the same flow, not affected by 

slope. Users can fully control amount of water to the orange tree from a few 

liters per tree to thousands liters per tree in one time of irrigation. At the same 

time, through the irrigation systems, fertilizer and plant protection products can 

be injected which supports to manage nutrition proactively and efficiently for 

orange tree. 

Mr. Ly Dinh Hung, a farmer in Zone 7, Cao Phong town, was very satisfied after 

one year applied drip irrigation system for 2.5 ha of oranges and constructed one 

water collection storage tank of 80 m3, he quoted that:  

“Previously, it cost much every time I watered the orange because of pumping costs. It 

was most difficult to bring pipeline to every trees for irrigating, so that I could not 

manage time to water frequently. It was the same with fertilizing, I can only wait until 

it rains to give fertilizer to each tree. Many times, after fertilizing, it did not rain, 

manure was melted and it wasted 

and it could not be absorbed by 

plants. Now, I mix fertilizer in 

tank with water and just switch 

on the pump. Done! Only about 

2 hours, the whole gardens is 

irrigated. The amount of water to 

every plants is all the same.” 

 

 

 

 

 

 

Figure 5: Scattered rice area, not provided 

enough water from Te Le reservoir (Source: 

Thao P. T. P., 2016) 
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Shifting crop structures to effectively use scarce water sources in 

Phu Tho province 

Te Le reservoir located in Te Le commune, Tam Nong district, Phu Tho 

province was upgraded in 2012 with a total investment of about 10 billion VND 

(approximately USD 500,000) from fund of the province, in order to irrigate 4 

hectare of rice land area (see irrigated area in figure 5). Although it has been upgraded 

and rehabilitated to improve lower water level situation during dry seasons, it fails 

to provide water for rice cultivation area as designed. Thus, the reservoir had not 

been exploited and used effectively. 

In the meantime, there are 20 hectares of planting forestry area surrounding the 

reservoir with low economic value trees, such as acacia, eucalyptus. Realizing the 

potential of water extraction from the reservoir for agriculture on slopes, local 

authorities have coordinated with an enterprise that processes medicinal plants to 

re-structure the agricultural production for the areas around the reservoir and 

have improved water use efficiency.  

First of all, the 20 hectare of land 

around the reservoir was allocated to 

the enterprise to transform from 

forestry to medicinal plants with 

higher economic value and shorter 

harvesting time. Irrigation systems 

serving medicinal plants were 

redesigned with criteria to use 

efficiently water and land resources, 

avoid waste and reduce soil erosion.  

Figure 6: Layout of the irrigated areas 

using advanced irrigation techniques 

(Source: Thao P. T. P., 2016) 
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Water used for irrigation from Te 

Le reservoir, located about 400m 

from the irrigated area, is 

pumped to a water storage pond 

at the irrigated area with volume 

of about 400m3. From the water 

storage pond, a water-saving 

irrigation system combined with 

fertilizing is installed to carry 

water and fertilizers directly to 

every tree root (illustration of the system is in figure 6). The control of fertilizers and 

irrigation water helps to limit the excessive use of fertilizers causing soil pollution 

as well as water runoff causing soil erosion and hardening the surface. In 

addition, because the required amount of water for upland crops is less than that 

of water needed for rice cultivation, Te Le reservoir is fully able to irrigate 20ha 

area of upland crops, instead of being not enough water for 4ha of rice as before. 

In addition, the economic value of the upland crops such as pineapple, sesame, 

medicinal herbs is much higher than that of rice. Economic efficiency of 

agricultural production has increased due to restructuring of the plant, utilizing 

sloping land and application of reasonable irrigation techniques, improving 

income people in the region. 

Currently, the local authorities and community are very satisfied with the 

conversion of the plant as well as the application of small irrigation measures in 

the region and plans to expand this model to other locations with similar 

conditions in the commune. 

 

 

 

 

 

Figure 7: Farmers are planting medicinal 

herbs on the field using drip irrigation 

technique (Source: Thao P. T. P., 2016) 
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Conclusion and recommendation 

The potential of a large part of hilly land in Vietnam is not currently exploited to 

develop specialty crops due to limitations of both investment and technology 

applying. Thanks to advantage of sloping land area such as large rainfall, seasonal 

distribution water is favorable to be collected. In other hands, application of drip 

irrigation system helps to prevent soil erosion, save water and control fertilizer 

for orange in Cao Phong. Result from combination of the technology indicates 

this is a new direction in approaching irrigation solutions for agricultural 

production in sloping land. The results have confirmed that the application of 

these solutions not only effectively help to solve water scarcity problem but also 

is a new cultivation solution to help reduce production costs, increase 

productivity and quality in terms of nutrition composition and aesthetic of Cao 

Phong orange products 

 

Hilly land in Vietnam, accounting for over three quarters of the natural land area, 

is the resource with great potential in agricultural production. The efficient, 

sustainable management and use of sloping land will determine the development 

of agriculture and forestry in the near future. Besides agricultural techniques, 

applying advance irrigation and water storage techniques is considered as efficient 

measures to support sustainable production, soil conservation and erosion 

control for cultivation on slopes. Small-scale irrigation in combination with the 

restructure of plantation can be applied easily in the sloping farming areas have 

irrigation systems but inefficiently operated. It can also be applied for various 

plants. 
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Abstract 

Part of Nong Ong Village, in Thailand’s Si Saket Province, was submerged 

beneath the reservoir of the Hua Na Dam. In the lead up to the dam’s 

construction, the villagers embarked on a prolonged protest against the 

construction project; and after its completion, maintained pressure on the 

authorities to implement and improve community rehabilitation programs. Nong 

Ong’s women played a key role in the villagers’ efforts to draw the state’s 

attention to the impacts of the construction. This paper explores Nong Ong 

women’s opinions and their participation in post-dam rehabilitation projects by 

examining the village’s socioeconomic profiles, the effectiveness of their 

initiatives, and the extent to which women benefited from them. It was found 

that rehabilitation programs, which were designed to engage villagers in a top-

down fashion, have created further problems rather than solved them. Without 

taking into account the political dynamics in the village and paying attention to 

voices usually unheard like those of women, state-funded rehabilitation programs 

fall short of achieving their goal of fully engaging members of target 

communities. For this reason, state-funded rehabilitation programs should start 

from the bottom up by addressing the needs of affected villagers by taking into 
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consideration issues such as social justice and gender at the grassroots level 

before formulating rehabilitation policies.  

 

Introduction 

Thailand’s impoverished Northeast (Isaan),was the focus of intensive dam-

building in the 1960s, that included the Chulabhorn, the Ubonrat, and the 

Sirinthorn dams, all constructed as part of the country’s national economic plan. 

Their primary purpose was to generate electricity in support of the economic 

growth. In the 80s, dam construction was subsumed under the Khong-Chi-Mun 

Megaproject and the ambitious Green Isaan project, both of which aimed to 

transform the region through irrigation (Sneddon, 2003). In 1989, the Thai 

government announced a plan to construct the Hua Na Dam on the Mun River 

in Kanthanrarom District, Si Saket Province. It would be the largest dam in the 

Khong-Chi-Mun megaproject. Ban Nong Ong, our research site, was identified as 

one of the villages that would be inundated by the dam’s reservoir. 73 

households, they were told, would be affected (Living River Siam Association, 

1998). The announcement set in motion a series of protests by local villagers 

concerned about the potentially damaging effects of resettlement on their 

livelihoods. 

Construction of the dam commenced in 1992, and took eight years to complete. 

During that time, the villagers’ protests became part of the larger civil society 

movement known as the ‘Assembly of the Poor’, which, collectively, gave the 

protesters some degree of negotiating power with the state (cf.Missingham, 2003; 

Shannon, 2006).According to Missing ham (2003), the Assembly of the Poor was 

a coalition of several networks of ordinary people, mostly from the Northeast, 

who were affected by state development projects. They grievances varied but 

many involved land rights issues, dam constructions, income complaints, and 

debts (Baker, 2000). The Assembly led several protests in the 90s with the largest 
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and most significant one was called the 99-Day Protest in 1997 where the 

protesters occupied areas around the Government House for 99 days to pressure 

the government to address their grievances. Large numbers of Nong Ong 

villagers joined the movement, some of whom rose up to leading positions. 

In February 2013, when Nong Ong villagers joined other dam-related protesters 

at Rasi Salai Dam and occupied part of the Rasi Salai Dam, women formed the 

majority of the nearly 1,000 protesters, because men remained at home to tend 

farm animals. Women camped out and cooked for fellow protestors; they passed 

the time of day by weaving bamboo baskets, fishing nets, and so forth, as they 

did at home.Their protests were not about stopping the dam, which was 

completed in 2000, but to call the state’s attention to their demands and 

grievances (Prachatai, 2013). Their determination, however, led to a state-

approved Environmental Impact Assessment (EIA), which was conducted 

between 2006 and 2009 based on research by academics at Ubon Ratchathani 

University in collaboration with a consulting company (Manorom et al, 2009). 

Among other things, the EIA recommendation capped the dam’s normal water 

level at 112 meters above mean sea level (three meters lower the dam’s maximum 

retention capacity) and led to rehabilitation programs. None of the villagers 

gained any financial compensation for livelihoods losses, however. This is 

because there has been an ongoing dispute between the state and the villagers in 

identifying individuals eligible for compensation. 

The villagers’ prolonged protests against the dam attracted much attention. 

Rehabilitation projects and aid in different forms started to come to the 

community in 2013. There has been no attempt to assess whether this assistance 

is well distributed in the community, not least amongst gender lines. Previous 

research has shown gender differences in ordinary people’s dealing with impacts 

of state or corporate imposition. In her study of the Damodar Valley 

Corporation dam project in eastern India, Lahiri-Dutt (2012) has shown that the 

dam affected men and women in different ways because of their traditionally 

assigned divisions of labor. For example, floods resulting from the dam 
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construction made it harder for women to fetch water for household use. 

Damage to their farms also forced women to sell their assets in order to meet 

household financial demands. These are just some examples on how dam 

construction affects women in ways that can be easily overlooked. While this 

study is not directly related to our research, it highlights the importance of a 

micro-level analysis of development projects on poor people’s lives, which 

uncover gender issues. Other studies that examined the effectiveness of water 

governance schemes which aimed to fully engage women in decision making 

have found problems due to a mismatch between the program expectations 

prescribed by policy holders and the real-life practice based on traditional 

community values; women thus were not fully engaged in these top-down 

participatory programs (Coles  & Wallace, 2005; Singh, 2008). In addition to this, 

Agarwal (1997) has warned that it can be problematic to view communities as 

ungendered and participation as an undoubtable step towards gender equity. 

While it is not our goal to examine gender equity in this research project, we 

agree with Argawal that communities themselves are a locus of contesting social 

forces and thus deserve to be examined. Wethus conducted this research of 

Nong Ong’s women as a case study of a potentially marginalized group when it 

comes to community management of resources available in the years after the 

completion of the dam.  

The specific goals of this research were: to study the effect of water and land 

management related Hua Na dam construction with respect to the creation of 

awareness of gender equality at different levels in terms of access to resources, 

control, and the violation of rights in managing resources; to study women’s 

adaptation after the completion of the Hua Na in terms of gender relations, 

livelihoods, and economy, women’s roles and participation in developing and 

managing resources, and politics in public and private spheres, and to empower 

women to participate in and benefit from rehabilitation projects in the future in 

terms of social justice and gender equality in water and landscape governance. 

The findings reported in this paper are based on the issues related to women’s 
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participation (or lack of it) in the management of rehabilitation projects and 

government aids after the dam. 

 

Background information on Nong Ong village 

Nong Ong village is located in Khanthararom District, Si Saket Province. It is 

about 9 kilometers upstream the Mun River from Hua Na Dam. The village 

covers around 8500 rai (ca. 1360 hectares). Of these, 300 rai (48 hectares) are 

covered with buildings, and 8000 rai (1280 hectares) are given over to farmlands. 

Public land covers 339 rai (54 hectares). Based on interview information with the 

village leaders, the village is home to 102 households. Its total population is 575 

(253 males and 322 females). The majority of the villagers practice Buddhism. 

Based on oral history, the village was established around 180 years ago. Over the 

year, there have been 13 village heads, all of whom were men.  

Figure 1: Nong Ong in relation to Hua Na Dam 

 

 

 

 

 

 

 

 

 

 

 

Photo credit: Google Map. 
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Methods 

To answer the research questions, we conducted our field research over a period 

of one year (July 2015-July 2016) at Nong Ong village. We collected data from 

semi-structured interviews, field notes from participant observation, and survey 

questionnaires on the villagers’ socioeconomic profiles.  We interviewed both 

community leaders in focus groups and individual interviews with 25women, 

some of whom were involved in the anti-dam protests. These are ordinary women 

in the village, who have no connection with any power holders in the community. 

Most of them are also poor and rely on different sources of income in order to 

make ends meet. Our interview questions aimed to examine whether the 

informants thought that the dam impacted their lives in anyway and how they 

earned their living, and whether and to what degree they were involved in post-

dam rehabilitation programs. 

We took part in community activities and observed the events in their entirety. 

These activities were merit-making festivals, a tree-planting event, to name but a 

few. We randomly passed out questionnaires to 80 households aiming to record 

their demographic and socioeconomic information. Of these, survey data from 67 

households came back. Data from these different sources of data-collection 

methods were combined and analyzed for recurring themes. 

Findings and discussion 

Our quantitative and qualitative analyses have shown that, at first glance, the 

village seems to be a healthy one with steady income and hard-working villagers. 

The village protesters who fought hard during the days of the protests are now in 

their 60s. Many of these have stepped into the background and have become less 

politically active. Having lived through the struggles then and now, however, they 

were our primary informants, who were able to reflect on the many changes that 

have occurred since the construction of the dam.  
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Socioeconomic background of Nong Ong village 

The following table shows a general socio-economic profile of the village. Nong 

Ong villagers earn their living from different sources of income. Based on the 67 

respondents, the average annual household income is thus approximately 254,000 

baht (ca. US$7,300), which is relatively high when compared to the average 

annual household income for the Northeast in the 2011 census data, which was 

219,000 baht (ca. US$6,300)(National Statistics Office, 2011).  

Table: Estimated village income and food consumption expenses based on the 

survey results. 

 

Estimated village 

income Amount %   

Estimated 

village food 

consumption 

expenses Amount % 

Sales of rice 2,352,000 13.81 

 

Rice 

consumption 1,560,000 88.39 

Sales of bamboo 

shoots 1,045,000 6.13 

 

Bamboo 

shoot 

consumption 19,500 1.10 

Sales of other 

products 266,800 1.57 

 

Consumption 

of other 

foods 23,000 1.30 

Sales of farm 

animals 1,089,000 6.39 

 

Farm animal 

consumption 18,800 1.07 

Proceeds from 

daily farming 1,650,000 9.69 

 

Consumption 

of dairy 

products 10,000 0.57 

Sales of forest 

foods 194,300 1.14 

 

Forest food 

consumption 69,000 3.91 

Sales of caged 

fish 1,330,000 7.81 

 

Consumption 

of caged fish 24,000 1.36 
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Sales of captured 

fish 202,700 1.19 

 

Consumption 

of captured 

fish 40,700 2.31 

Other income 8,124,840 47.70 

    Remittances 779,000 4.57 

    Total 17,033,640 100.00   Total 1,765,000 100.00 

 

Rice farming is ubiquitous but only delivers about 14 percent of villagers’ income. 

Around 34 percent of the income comes from the sale of agricultural products 

such as bamboo shoots, fish, cow’s milk, rubber, and forest food. The largest 

income sources are non-agricultural such as labor wages and small vending 

businesses. Most households do not rely on rice farming (because they cannot). 

Many households have members who work as government employees, or as 

skilled or unskilled laborers in town. These jobs account for as much as 48 

percent of income. About 5 percent of the income is from remittances from 

family members who work elsewhere. Taken together, remittances and income 

from non-agricultural activity account for 53 percent of the villagers’ household 

income. This shows that Nong Ong villagers, like their fellow Northeasterners, 

are connected to the globalized world in which agriculture alone does not suffice 

to help them keep up with the cost of living.  

Our survey did not include consumption of non-food products and other 

household expenses, so missing from the picture is the villagers’ debt situation. 

However, the results show that much of what the villagers grow or produce is for 

sale, not for their own consumption.  

In order to invest in their agricultural activities, the villagers rely on loans from 

the government’s Bank for Agriculture and Agricultural Co-operatives (BAAC). 

Interestingly, non-traditional farming activities such as dairy, bamboo shoot, and 

fish farming were not initiated by the government. The villagers either formed a 
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co-operative or decided to try new activities on their own. The shows that the 

villagers were not passive in the way they responded to financial needs. 

Concerned with the prospect of facing a change in their livelihoods after the 

dam, the villagers started to look for alternative sources of income with the help 

from the BAAC, but this time as a community, not individual effort. The dairy 

farmers’ co-operative is an example of how the villagers have tried to collectively 

negotiate with the BAAC and secure loans for its members. In 2011, several 

villagers spoke with a former villager who had relocated and worked for a dairy 

co-op in Sara Buri Province. They started conversations about a possibility for 

villagers to begin doing dairy farming. These casual, friendly conversations turned 

into a serious, collective effort. Villagers finally formed a co-op and secured 

BAAC loans to its members. In an interview in July 2015, an informant in her 60s 

said that she and her husband had been doing dairy farming for three years. They 

also owned and worked on rice paddies. She said that so far their cows produced 

a good amount of milk, which they sold to the co-op in Sara Buri. Cash receipts 

were sufficient to allow a monthly payment on the BAAC loan. The only 

complaint was that the two of them had to work very hard. Prior to dairy 

farming, she and her husband had been trying different jobs in order to make 

ends meet and on the day of the interview she was feeling unwell, recovering 

from a head cold which had kept her bedbound for a few days. She still looked 

very frail. We asked why she did not rest. She said she could not while pointing at 

her cows. “Too much work to do, child,” she said to one of our team members. 

When we asked if she had any children to help, she said she did not want her 

college-bound daughter to suffer this hard work. She hoped that education would 

give the daughter a better job—an aspiration shared by many Isaan villagers. Our 

informant, however, stressed that the dairy business had not returned a profit as 

yet, but they were hopeful that it would. The dairy business generates just enough 

to make payments and get by every month.  
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It should be noted that when it comes to earning a living, the men and women of 

Nong Ong work side by side in all their activities, just like agricultural 

communities elsewhere (cf. Earth et al, 2009; Lebel et al, 2011). Nong Ong 

women have additional activities to earn extra money. For example, reed mat 

weaving is a skill they have practiced for generations. Reeds are in abundance. In 

the past when rice farming was the main activity, women would weave reed mats 

between rice growing seasons or whenever they did not have to work on the 

paddies. 

In 1999, a government agency assisted Nong Ong women to set up a group to 

help them develop community products for sale. The“Khlum Satri Nong Ong” 

[Women’s Group of Nong Ong] was created and the product of choice was the 

reed mat. At that time, there were 30 members. They were able to make 30-40 

mats annually. The problem was sales. While forming the group had helped the 

to get some funding from the state, it did not help with them with selling their 

products. Later, a flood in 2002 damaged their group’s equipment and tools. 

Members thus thought that it was not viable to work as a group. They decided to 

discontinue their production of mats as a group and revert to the traditional way 

of doing businesses, which rely on individual effort.  

Today, most women who weave mats are the elderly who can no longer do 

physically laborious agricultural work. They tend to stay at home caring for their 

grandchildren and working on the paddies. Mat weaving does not earn them 

much money; instead, they tend to keep the mats as souvenirs for guests. So far, 

no government agencies have helped them to develop other marketable products 

from reeds and they themselves are not interested in turning it into a income-

earning activity. Mat weaving is, therefore, merely a way of conserving traditional 

knowledge and passing time creating something for use in the household. The 

Women’s Group continues to exist and its members have tried different 

occupational activities - including duck farming in 2003 - which was financially 

sponsored by the Social Development Department.  
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Several households grow bamboo shoots for sale to middlemen, who come to 

the farm and buy the shoots in bulk there. Some villagers find it to be an easy 

source of income. Bamboo shoot farming, too, started around 2011. One shoot 

farmer said that she had started cultivating bamboo because it required very little 

care. In addition, bamboo grows very fast, and thus turn a quick profit,even if 

prices sometimes vary. Some villagers had even felled their rubber trees and 

cleared wooded areas on their land farm to bamboo.  When the prices are low, 

some villagers will let the shoots grow fully, and then sell the cane for other 

purposes.  

In 2012 a 47-year-old informant who for years worked in a factory in Bangkok, 

decided to return to her took a 260,000 baht BAAC loan using their property as 

collateral. They used the money to start a dairy farm and put a down payment on 

a vehicle. So far, it has been a struggle as they have to work very hard to make 

their payments to the bank. This family essentially joined the Nong Ong tradition 

of being self-reliant with little-to-no expectation of economic support from the 

government. 

In sum, like their fellow Northeasterners, they take various jobs to earn a living. 

Their livelihoods after the dam now reflect globalization at the village level, in 

which they become more entrepreneurial; the subsistence way of life is no longer 

viable. 

Plight-turned opportunities and further conflicts 

The Hua Na Dam put Nong Ong and other neighboring villages in the spotlight. 

The construction of the dam without local villagers’ approval was a violation of 

their right to participate in water governance given the fact that the dam project 

was a state imposition on their community. At the very least, the villagers had the 

right to express their concerns over how the dam would affect their livelihoods. 

The villagers’ efforts to call for an EIA were successful despite the fact that it 
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came long after the completion of the dam. The EIA, which was completed and 

available in 2009  recommended 16 rehabilitation plans with a total budget of 

181.21 million baht (ca. US$5 million) (Manorom et al, 2009) to implement in 5 

districts affected by the dam (Muang, Yang Chum Noi, Kantararom (where 

Nong Ong is located), Rasi Salai, and Uthumphon Phisai). The government 

accepted these plans and assigned different government agencies to implement 

them. Of these plans, only one was specifically designed to involve local villagers 

and a non-government organization (NGO) called the Tham Mun Project, an 

NGO that worked closely with the villagers during the days of the protests, to 

implement the plan. This EIA-mandated 10-year plan (also known as Plan 11) was 

launched in 2013. It aimed to cover four domains of operation.In the agricultural 

domain, the goal was to promote organic farming and a local market. 

Conservation of natural resources and environment was another domain; it 

focused on the promotion of community forests. In the cattle farming domain, 

the goal was to promote cattle farming in limited space (due to projected 

inundated land). The last domain was fisheries, which aimed to promote the 

conservation of aquatic animals and strengthen the network of fishermen. In 

practice, however, this domain has been carried out to conserve local fishes 

rather than to help fishermen improve their livelihoods from fishing. Common 

project activities include workshops on local fish breeding and conservation 

methods.  

In 2013, members of the Assembly of the Poor led an effort in collaboration with 

the Tham Mun Project and local village leaders from neighboring villages, to 

implement Plan 11. Based on our interviews, the villagers who participated in the 

administration of this plan were chosen from a pool of former protest leaders. 

The villagers co-managed the project with the NGO with a budget of 

approximately 6 million baht (ca. US$173,000) for use in the first phase of the 

plan implementation. They carried out specific projects in four domains across 

four districts. However, not all villages in these four districts were target sites. 
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Thus, the aids were not equally distributed. For instance, Nong Ong village only 

largely benefited from the activity promoting natural resources through the 

community forest project. Examples of projects included a campaign to protect 

wetlands and a campaign to build a network of the lower-Mun communities, a 

project promoting traditional ways of aquaculture. The villagers had the 

opportunity to work together as a team, this time, not at a protest site, but as key 

players in an effort to benefit their villages. It goes without saying that the 

villagers’efforts in protesting and negotiating with the state did pay off.  In 

practice, implementation of 16 different plans (Plan 11 included) as stakeholders, 

turned out to be a daunting task and sometimes created more problems.  

For example, the aforementioned 16 plans had some overlapping goals but 

spearheaded by different government units while only Plan 11 is not run by a 

government unit. Some of the plans aimed to conserve natural resources and 

forests. A plan aiming to conserve forest, which was implemented by a 

government unit, was contested by Nong Ong villagers as surveyors inadvertently 

marked the boundary of the target “forest” on villagers’ properties. However, 

based on our interviews with the villagers, the surveyors were only contract 

workers and escaped the responsibility in rectifying the problems. The villagers 

further commented that the government unit, however, never held any public 

hearing about their plan to mark the boundary and turn the forest into a 

“learning” space for forest conservation. It never consulted with local villagers 

about how to go about implementing their project. Given these two serious 

problems, the villagers fiercely contested the plan. To make matters worse, 

instead of addressing the problems, a senior bureaucrat overseeing that project 

accused the villagers of destroying yang trees (a tall tropical tree) in the forest by 

burning its trunk to get an oily resin and sell it as an ingredient for a traditional 

kindling. Such hostility resulted in the project being put on hold.  

In another example, the villagers complained about the Huai Ki Nak stream 

dredging project in 2015. Again this project was another well-meant effort by the 
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state to clean Huai Khi Nak stream, which is home to natural food sources for 

villagers. The contractors dumped a large amount of mud from the stream onto 

public land, again without consulting with the villagers or community leaders. As 

a result, grazing land for cattle which the villagers have been using suddenly 

disappeared. Gone were also wetlands and small wells adjacent to the stream that 

shelter small animals and plants. The villagers not only complained about these 

losses but also wondered about the origin of this mysterious project.  

Given the fact that Plan 11 has been managed by Tham Mun and former protest 

leaders, there were also some criticisms about their administration by their fellow 

villagers. A 66-year-old informant was involved in the plan from its conception. 

She was one of the anti-dam protest leaders in the Assembly of the Poor and 

helped to voice the protesters’ concerns over prospective inundation of villagers’ 

properties and was the main force behind the push for an EIA. She actively took 

part in the implementation of Plan 11 in its first year. Chosen as a model 

homestead by Plan 11 administrators, her backyard garden plots were supplied 

with herbs and plants to grow and show efforts to conserve nature. However, 

there was no follow-up visit or communication from the plan administrators until 

the project ended after its year-long implementation.  Asked if she knew why this 

particular activity under the project ended, she said she did not know. In the 

second year, however the project shifted its focus from hands-on environmental 

conservation to a more meeting-based plan for the community to collectively 

write up district goals for conserving the environment. Village headmen, 

members of the sub-district administrative organization (SAO), and members of 

the Assembly of the Poor joined the meeting. The informant too was invited but 

she refused to attend it. Since then she distanced herself from Plan 11, 

complaining that there was no other serious effort and viewed this particular 

campaign as tokenistic at best and did not think Plan 11 in general benefited 

Nong Ong villagers. Her main grievance was that those who vigorously fought in 
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the movement did not see the fruits of their efforts in this plan. She appeared to 

be remorseful about the protesters’ dedication to the fight against the dam, 

remarking “It was not worth the fight. The compensation from the government 

that we had fought for would be less than what we could earn from selling our 

land to investors.”  

Also, some plan activities did not even take place in the village.A close look at 

Plan 11 shows that it has not made a difference in the villagers’ lives when it 

comes to economic wellbeing. While it is understandable that the plan does not 

aim to do so given its 4 main objectives mentioned earlier, the villagers are 

pressured by hardships to expect some sort of concrete effect on their lives. 

However, with such impact being invisible, it is not surprising that some villagers 

decided to drop their participation.Interestingly enough, most criticisms on Plan 

11 came from former women leaders of the protests, not their male counterparts. 

It could be that they personally were on the forefront of the struggles as protest 

leaders, but yet have benefited little from the plan. Alternatively, it could be 

because the plan ignored potential gender dynamics in its implementation, for 

some reason women were not well included, which we will discuss later. 

To conclude, while post-dam rehabilitation projects have occurred, they have not 

made a great positive impact to villagers’ lives. Worse still, some projects only 

make matters worse.  

Access to power, access to benefits 

Rehabilitation activities which involved financial compensation created tensions 

between community members. Based on our interviews with informants, one of 

the post-dam projects reserved part of its budget to hire villagers to work on 

various duties. Those who were not hired were not happy with the decision and 

thought they were excluded. As for Plan 11 itself, not all villagers were involved, 

which targeted four districts. And 6 million baht (ca.US$ 200,000) for the first 
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phase of rehabilitation was not a lot of money given the fact that it would go to 

sponsor about 25 campaigns and projects. 

Actually, villagers who were involved in the projects were those with a good 

relationship with village leaders and thus were enthusiastic to take part in these 

plans, which relied heavily on these community leaders (such as the village 

headman and his deputies). The village’s political dynamics seem to be a key 

factor in the degree of involvement by different groups in the village. A 79-year-

old informant who was deeply involved in the pre-dam protests as one of the 

leaders complained of being excluded from rehabilitation programs as she puts it: 

“Back when I went there (protest sites), I had to sleep on the ground and eat on the 

grass ... Had no idea where they got us water for a bath. Don’t you hope to get 

anything. We kicked squirrel meat into their mouths. If they want to turn it into lap 

[spicy salad], they can. Or if they want to turn it into koi [another type of spicy salad], 

they can, too. We’re just dogs. All we can do is to watch them (eat) and drool 

profusely!” 

The informant used a metaphor to express her disappointment in the fact she 

was not involved in the programs. However, we were not able to pinpoint the 

exact reason that she was not involved.  She seemed to think that those programs 

involved some form of financial compensation, which she thought she did not 

receive while others did. Such political cleavage seems to run deep in the 

community.  

In another interview, a 51-year-old widow who is a relative of the previous 

headman said she would have liked to join community groups created after the 

dam construction, but was never invited. She said that it could have come from 

the fact that her family supported the former headman in a race for the headman 

position and thus became estranged from the group of the current headman, who 

is also her relative. She struggled to make ends meet with only 60,000 baht (ca. 

US$1,700) annual income from rice and chicken farming on just a little over two 

acres of land, and a small vending business in town co-owned by her relative, 

who sends her 20,000-30,000 baht (US$570-865) from the proceeds each year. 

The informant’scomplaint of not being invited by the current headman to join 
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any village activities or rehabilitation programs is only one side of the story. 

However, such complaints show that village politics exist and understanding 

these will help to assess the implementation of rehabilitation projects.  

Women’s participation in post-dam programs 

None of the 16 rehabilitation projects included in Plan 11 was designed with 

gender awareness.Its projects and campaigns were to involve “everyone”. For 

example, for the tree-planting activity hosted in August 24, 2015, the village 

headman called villagers to join in the activities. Men and women, mostly in 

working ages or older took part in the event. Schoolchildren and their teachers 

were also there. Based on our field observations, women congregated at a tent 

preparing food for participants while men prepared spots to plant trees. 

Gendered divisions of labor were clear. In addition to this, informants we 

interviewed there said they knew the headman very well and helped out in as 

many activities as possible.  

Recall that the 16 rehabilitation plans were implemented by different government 

agencies. In fact, observations and interviews during our field research show that 

only a few took place between 2015 and 2016. Plan activities at Nong Ong itself 

did not involve any long-term commitment. In addition to the forest 

conservation activities, other activities included a workshop on how to preserve 

fish and a workshop on how to conserve local fish species. There was a lack of 

activities which addressed the community’s economic needs. Of the 25 women 

interviewed, 13 reported that they were not involved in any rehabilitation plans. 

Of these 6 admitted that they knew about the plans but did not take part in them. 

Some of them said that rehabilitation plans were good initiatives but they could 

not join them. The most common reason was that they were too busy with either 

their daily struggles to make ends meet or household duties such as taking care of 

young children for their family members who had to work away from the village. 

The remaining 7 informants claimed to have no knowledge of the plan, so they 

did not take part in them. Some elderly women in their late 60s who were actively 

involved in the dam protests said they were disappointed with the lack of 

immediate help after the protests were over as well as what they saw as never-
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ending negotiations. Their mistrust of the state and some protest leaders grew to 

the point they felt “burnt out”. Coupled with their old age, these women chose to 

alienate themselves from community activities.  

Given the lack of gender awareness in any of the rehabilitation plans, we decided 

to include in our examination other development projects that took place after 

the dam construction. From interviews with villagers and leaders, we found that, 

since 1999, village women have been formally recognized by the government 

with its order for the village to form a women’s group, which was discussed 

earlier. But like other government initiatives, which were not sustainable although 

the main goal was to promote women’s occupations. Women’s groups came 

after another.  

For example, in 2013, the 15-member Village Women’s Development 

Committee was formed in a tokenistic manner in which women associated with 

village power holders became appointed. This, however, was initiated in a top-

down fashion by the Department of Social Development, which passed down the 

order through the existing line of command in the Ministry of Interior, from the 

provincial down to village level. The pressure was thus on the village headman at 

the time to try to complete this task of setting up the committee in a timely 

Manner. This is why how the committee members were selected was not as 

important as “having names” ready to forward to administrators higher up in the 

hierarchy of power. The committee’s task was to identify problems that women 

had and report them to the authorities. One informant said that the committee 

did not have any real power and the problems reported did not materialize. The 

lack of a strong support group for women can also be seen in the following 

example.  

One 39-year-old informant takes various jobs to meet her family’s financial 

demands. She owns a grocery shop in the village, 7-acre rice paddies, a 4-acre 

rubber plantation, which is a lot by the village’s standard. She also owns a cage 

farm with 22 pens where she raises tilapia and Nile tilapia. The aquaculture 

business is based on contract farming with two companies, but she is struggling 

with the rising fingerling prices. The conditions in the contract, however, force 
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her to continue with the business. Asked why she did not join the women’s 

group, she said she was too busy for that. Her short answer actually led us to 

suspect that she did not see how being a member of the group would help her 

solve business problems.  

An interview with a former member of the Women’s Group of Nong Ong 

showed that the informant came to realize that state-mandated groups were 

tokenistic and did not help with their livelihoods in the long run. However, the 

women’s groups went under different names over the years still exist today. 

Their primary task is to act as a go-to village organization when government 

agencies need to implement occupational plans designed for women.  

After the group producing reed mats disbanded, in 2003 the next formation took 

an offer of sponsorship by a government agency to raise ducks for meat. The 

government agency sponsored 100 ducklings and feed. Members of the group 

raised the ducks and sold them with at a loss. Within one year, the project 

collapsed. Once again, the members thought that working together as a women’s 

group did not work. Some of them resigned, but the group continued. Essentially 

these groups are an ad hoc repository of state budgets on various projects with 

the word “women” attached to them. According to our informants, most of 

these purposes do not address village women’s real needs and were not helpful.  

While informants agreed that programs such as tree-planting and forest 

conservation initiatives in general benefit their village community, but they often 

concluded that it would be nice for them, as individuals, to get help with their 

livelihoods, especially informants who struggle financially. For example, an 

informant would like to see a grass-planting project in low-lying public land 

where grazing is allowed. She also would like to have access to land where she 

could grow bamboo in order to earn a living. Another informant would like to 

have a cash payout, so she could use the money to start a small vending business. 

But because they do not trust the government with their livelihoods to begin 

with, Nong Ong women therefore are not bothered by the fact that most past 

government-initiated assistance programs failed. It should be noted, however, 

that of the 25 women interviewed, all complained about their livelihoods, and 
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that they wish they had better resources to earn more to support their families. 

But those resources were discussed in terms of their individual needs, they thus 

varied from person to person. 

Given this, the picture emerging from our study is that while women struggle 

with lives after the dam, they do not have a strong network to support each 

other. They do not blame village men or rehabilitation project officers for 

obstructing their access to limited benefits. Instead, they chose to struggle on 

their own. It should be noted that women who complained about rehabilitation 

projects did not complain because they were women. Nor did they accuse any of 

the programs or responsible parties of deliberately excluding women. They 

simply saw those programs as not addressing villagers’ needs. Our impression is 

that our informants saw themselves as capable as men. What we failed to achieve 

in our year-long research project is reaching out to less-privileged women in the 

village, such as those who were relatively poor and not vocal in the community 

regardless of their village-based political orientations, and trying to hear from 

them. Despite these shortcomings, we felt that the reason anybody, not just 

women, was excluded from rehabilitation plans lies in the inherently problematic 

power structure of the village itself. That Thai villages, not just Nong Ong, are 

run by village heads with no term limit, who retire at the age of 60, allows 

individuals in that position to remain a key player in power discourses for too 

long a time. Consequently, if the heads and villagers are not on good terms, there 

is a good chance the villages will be politically divided. Such division can last as 

long as the heads remain in power. For the sake of convenience, rehabilitation 

efforts tend to use village heads as liaisons with villagers without taking into 

account intra-community power relationships. As we have seen in this research, 

some informants complained of not being invited to join rehabilitation activities 

because they were not “in the loop”. We thus hypothesize that further research 

into power relationships in the village will reveal layers of conflict in which 

rehabilitation (or any development) programs are trapped. We further 

hypothesize that women in the case of Nong Ong, when excluded, are excluded 

because of they are on the “wrong” party to the conflict, not because they are 

women. Additionally, it should also be noted that women in our interviews were 
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from different age groups. Elderly ones in their 60s and up witnessed the 

struggles against the dam. Some of whom were in the inner circle of protest 

leaders, but now these once politically engaged women are confined largely to 

their homes given their age and responsibilities as caretakers of their 

grandchildren, whose parents have to work. We suspect this might the reason 

they felt “burnt out” or hopeless. Younger informants have had little 

involvement in the struggles, and for this reason could possibly hold no 

resentments towards leaders who now benefit from post-dam rehabilitation 

programs. As seen in the findings, they complained mostly about livelihoods and 

wanted to better their family’s economic situation without criticizing any political 

stakeholders. It is thus possible that women’s generational differences, their lived 

experiences, and their life cycle affect their views toward these programs.  

How Nong Ong women solve their problems reflect the shared trait of Nong 

Ong villagers. They do not wait for the state to initiate help for them. They know 

they need to depend on themselves to earn a living. Money is important these 

days. Expenses on food, schooling, utilities—globalized as part of the larger 

economic system. Their dairy farmers’ co-op, their engagement in contract 

farming are just some of the examples of their never-ending search for better 

sources of income without having to leave the village in search for jobs 

elsewhere. Their limited participation is post-dam rehabilitation programs simply 

reflect their lack of interest in waiting for the state to tell them what to do. They 

leave it to village leaders to deal with these government agencies. And as a result, 

the village leaders end up being brokers of benefits (if any) whether or not they 

want to.  
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Conclusion 

We set out to explore potential gender inequality issues in the implementation of 

post-dam rehabilitation projects at Nong Ong Village by focusing on women’s 

views. In addition to the fact that the projects are not very successful, we do not 

see enough evidence to claim that these project treated men and women in an 

unequal manner. Our research thus does not reveal any gender issues, if any. 

However, what we discovered was that these projects, especially Plan 11, which 

was supposed to engage villagers’ participation failed to engage them fully  in the 

first place. Our findings suggest that problems seem to lie in political dynamics of 

the village. Villagers of Nong Ong appear to be resilient, courageous, and self-

reliant. This is seen in their collective effort to look for alternative livelihoods in 

recent years and continue to stand up to the imposition by the state in post-dam 

rehabilitation projects.  

It is therefore necessary to understand the villagers’ needs and village politics in 

order to make sure that intended help from external sources actually respond to 

their needs effectively. It is suggested that policy holders who design assistance or 

rehabilitation program should bear in mind that help should be applied to what 

villagers already do and start from there, not encouraging new activities thought 

up by program sponsors and imposed upon them in a top-down fashion. Given 

that our research was confined to women leaders, our finding of no clear 

evidence for gender inequality may have resulted from that limitation. It is 

suggested that future research target ordinary women in the village, especially 

those who are relatively poor or faced with other forms of hardships.  
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