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ABSTRACT 

Climate change is predicted to have several major impacts on Viet Nam and highly 

likely to lead to sea level rise in low lying areas such as the Red River Delta, a major 

agricultural region in the country’s north. This will cause changes to the environment, 

including more frequent and extreme floods, and increased salinity of soil and water, 

disrupting the water supply and causing dislocation of the economy. These impacts in 

turn increase the vulnerability of people in the Red River Delta. Viet Nam’s government 

has responded with a number of policies and legal documents that aim to enable 

adaptation to climate change in water, agriculture and industry. The aim of this study is 

to examine the climate change issues identified by stakeholders in the agricultural sector 

within the Red River Delta and analyse whether the selected policy and legal documents 

give appropriate support to the implementation of integrated water resources 

management (IWRM) in dealing with those issues. This study analysed five recent 

policies and legal documents relevant to the response to climate change in the Red River 

Delta to find out whether or not they match current practical needs. A conceptual 

framework was developed based on the two related theoretical constructs: IWRM and 

water governance. The framework enabled evaluation of these policies and legal 

documents using five criteria: resources and accountability; availability and 

communication of information and data; participation; sectoral integration; and 

flexibility. Overall, the conceptual framework aimed to determine how effectively the 

policies and legal documents address the need for adaptation in the context of climate 

change.  

In order to understand the consequences of climate change on communities in the Red 

River Delta and how people and government respond to these consequences, semi-

structured interviews were conducted with 80 respondents in three groups (scientists, 

government staff and farmers) in three provinces. Results from the interviews indicated 

that the Red River Delta has been negatively affected by floods, droughts, pollution, 

rising temperature and disease. These results were used to cross evaluate the five 

policies and legal documents. 
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Analysis of the results from the study indicated that implementation of the policies and 

legal documents in the Red River Delta have seen some achievements in terms of 

resource and accountability; availability and communication of information and data; 

participation; sectoral integration; and flexibility. However, some significant limitations 

and barriers have emerged: particularly financing; sectoral inter and intra-departmental 

cooperation; and poor understanding of IWRM. The main reasons for these limitations 

and barriers appear to be the lack of national financing and institutional transparency. 

This study has several contributions to knowledge and theory.  

Firstly, the methodology used in my research is new to the study of climate change 

(CC) in the Red River delta (RRD). The grounded theory methodology is used to 

determine the actualities of CC issues in the study area through interviewing selected 

scientists, government staff and farmers (see Chapter 3, in 3.2). This is contrasted with 

the method used in the study by Molle and Chu (2009; 2011) in the Red River basin 

(RRB) which was a review of the literature on water governance.  

This study positions itself differently from the research by Molle and Chu (2009; 2011) 

which mostly assessed institutional responses to CC consequences in the RRB through 

the lens of IWRM.  It looks at the actualities of climate change in the RRD and how the 

people in the agriculture sector, especially the most vulnerable people, are dealing with 

the issues and how effectively they are being supported in their efforts by the practice of 

IWRM. Little research before this has examined the actualities of how climate change 

adaptation is being addressed in the context of IWRM and agriculture in the RRD.  

Other studies in the RRD mainly discuss a single concern such as coastal erosion (Do et 

al., 2012) or flooding (Nguyen et al., 2011) have not covered many concerns of climate 

change consequences or the responses in relation to agricultural sector. In my study, 

while many of the findings are similar to those from other river deltas about climate 

change consequences and community responses, the use of the grounded theory 

methodology has enabled this study to identify perceptions of vulnerable people, which 

differ from the findings of other researchers. Thus, instead of floods, which are 

considered to be the most critical issue in other deltas, extreme temperatures and 

drought were of most concern for the informants in the RRD, with these issues rated as 

high by 75% and 68% of informants respectively.  
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In addition, since provision of resources and accountabilities and information are critical 

to adaptive responses to climate change, it appears that corruption or mismanagement of 

resources is a significant barrier to adaptation, with informants rating this as the top 

barrier to implementation of effective implementation of IWRM policies in water 

management (see Chapter 3, Table 3.3). This finding corroborates and supports other 

studies in Viet Nam on this point (see the discussion part under the title “Risk of 

corruption”, in Chapter 6, in 6.3.1.3). 

Most respondents did not perceive that a threat to environment was as yet a significant 

consequence of climate change thus they gave the lowest attention to this issue – 

pollution (see Chapter 3, Table 3.1). In particular, they do not see the link between 

water pollution that results from overuse of pesticides (to protect crops from diseases 

because of temperature and precipitation changes) and shrimp deaths and loss of some 

coastal fauna. 

I believe that this study offers a tool for assessing the effectiveness of institutional 

responses reflecting the concerns in the latest report of the Intergovernmental Panel on 

Climate Change (Noble et al., 2014, p.843). Further, through the analysis of IWRM and 

water governance, my development of a conceptual framework for determining how 

policies and legal documents that underpin the institutional response enable or hinder 

the implementation of IWRM contributes to a theoretical understanding of both 

concepts and how they relate to each other particularly in a context of a developing 

country. Instead of many elements of IWRM and good water governance as discussed 

in Chapter 4, in 4.1, this study clarified that only five elements are crucial for evaluation 

of water governance and of effective implementation of IWRM. Analysis that identifies 

these elements predate the publication of the latest IPCC report in 2014, and supports 

Noble et al.’s finding that it is critical that policies and legal documents need to consider 

flexibility in addressing climate uncertainty through continual evaluation, learning and 

refinement. Other findings of this research support Noble et al. 2014’s findings of 

institutional requirements for effective policy implementation. 

In essence, this study highlights that while Vietnamese policies and legal documents 

emphasise IWRM principles on paper, there is little evidence to indicate that IWRM is 

being implemented effectively in practice, particularly from the perspective of climate 
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change adaptation in the RRD. Effective implementation of IWRM has a long way to go 

because of ineffective water governance, especially poor cooperation between sectors, 

and the difficulties for stakeholders in participating in the complete process from 

planning to evaluation.  

The participants in the RRD showed that they have only a basic knowledge of 

environmental issues, such as the damage caused by wastewater released from a fishery 

processing business in Coastal Case Study 1, or shrimp death because of low water 

quality in Coastal Case Study 2. However, they were unable to handle these issues by 

themselves because of the differing priorities of the environmental and non-agricultural 

economic sectors (see Chapter 6, in 6.3.4.2). Difficulties in participation in decision 

making process were also highlighted. In the Red River Delta, participants seem to have 

an opportunity to be heard, but their ideas are not heeded and people are reluctant to 

speak up for a variety of reasons (see Chapter 6, in 6.3.3.2).  

This study offers an analysis of the shortcomings of the implementation of IWRM, and 

offers directions for improving water governance in the RRD. Critically, the study also 

recommends how these limitations can be addressed at the community and national 

levels. Addressing these limitations will be a precondition for effective implementation 

of IWRM, which may then offer direct benefits to vulnerable people in rural and coastal 

areas.   

  



 

v 

 

STATEMENT OF ORIGINALITY 

This work has not previously been submitted for a degree or diploma in any university. 

To the best of my knowledge and belief, the thesis contains no material previously 

published or written by another person except where due reference is made in the thesis 

itself. 

 

  



 

vi 

 

TABLE OF CONTENT 

ABSTRACT ........................................................................................................................... i 

STATEMENT OF ORIGINALITY .................................................................................... v 

TABLE OF CONTENT ...................................................................................................... vi 

LIST OF TABLES ............................................................................................................... xi 

LIST OF FIGURES ........................................................................................................... xiii 

LIST OF APPENDICES ................................................................................................... xiv 

ACKNOWLEDGMENTS ................................................................................................. xvi 

LIST OF ABBREVIATIONS ......................................................................................... xviii 

CHAPTER 1 INTRODUCTION ......................................................................................... 1 

 Climate change effects and adaptation .................................................................... 1 1.1

 Climate change effects and management in Viet Nam ........................................... 6 1.2

1.2.1 Impacts on the water sector in Viet Nam ............................................................. 6 

1.2.1.1 Change in sea level ................................................................................. 7 

1.2.1.2 Change in variability and extreme events ............................................ 10 

1.2.2 Impacts on agriculture and food security in Viet Nam ....................................... 11 

1.2.3 Impacts on environment in Viet Nam................................................................. 12 

1.2.4 Impacts on urban areas in Viet Nam .................................................................. 13 

1.2.5 Adapting to climate change in Viet Nam ........................................................... 14 

1.2.5.1 National water legislation framework .................................................. 14 

1.2.5.2 Water institutional framework .............................................................. 19 

1.2.5.3 Other adaptation responses to climate change ..................................... 24 

 Integrated water resource management (IWRM) ................................................ 26 1.3

1.3.1 Water use and entitlement .................................................................................. 27 

1.3.2 Others issues relating to IWRM ......................................................................... 28 

 Thesis aims, scope and outline of methodology ..................................................... 29 1.4

1.4.1 Aims ........................................................................................................................ 29 

1.4.2 Scope ....................................................................................................................... 30 

1.4.3 Methodology ............................................................................................................ 31 

 Significance ............................................................................................................... 32 1.5

 Overview of the study .............................................................................................. 34 1.6

CHAPTER 2 CASE STUDY (THE RED RIVER DELTA) ........................................... 37 

 Characteristics of the Red River Delta (RRD) ...................................................... 37 2.1



 

vii 

 

2.1.1 Climate ............................................................................................................... 39 

2.1.2 Characteristics of the main rivers ....................................................................... 39 

2.1.3 Marine characteristics ......................................................................................... 41 

2.1.4 Socio-economic characteristics of the RRD ....................................................... 42 

 Climate change effects in the RRD ......................................................................... 43 2.2

2.2.1 Natural disasters ................................................................................................. 43 

2.2.2 Water resources issues ........................................................................................ 45 

2.2.3 Agricultural and food security issues ................................................................. 49 

2.2.4 Urban issues ........................................................................................................ 50 

 Climate change responses in the RRD ................................................................... 51 2.3

2.3.1 Overview of flood management in the RRD ...................................................... 51 

2.3.2 Adapting to climate change in the RRD ............................................................. 53 

CHAPTER 3 FIELD SURVEY OF ATTITUDES AND RESPONSES TO 

CLIMATE CHANGE IN THE RED RIVER DELTA ....................................................... 56 

 Introduction .............................................................................................................. 56 3.1

 Methods ..................................................................................................................... 57 3.2

3.2.1 Data collection .................................................................................................... 58 

3.2.1.1 Scientist interviews ............................................................................... 58 

3.2.1.2 Government staff interviews ................................................................ 59 

3.2.1.3 Farmer interviews ................................................................................. 59 

3.2.2 Process for analysis of data ................................................................................ 60 

 Results ....................................................................................................................... 61 3.3

3.3.1 Climate change consequences ............................................................................ 61 

3.3.2 Issues relating to current responses to climate change consequences ................ 63 

3.3.3 Limitation and barriers to adaptation identified by respondents to these 

responses ........................................................................................................................... 65 

 Further results of qualitative interview findings .................................................. 66 3.4

3.4.1 Climate change consequences ............................................................................ 67 

3.4.1.1 Flooding ................................................................................................ 67 

3.4.1.2 Drought ................................................................................................. 68 

3.4.1.3 Pollution ............................................................................................... 69 

3.4.1.4 Sea level rise ......................................................................................... 69 

3.4.1.5 Temperature .......................................................................................... 70 

3.4.1.6 Crop and shrimp disease ....................................................................... 71 



 

viii 

 

3.4.2 Responses to climate change consequences ....................................................... 72 

3.4.2.1 Resources .............................................................................................. 73 

3.4.2.2 Sharing information .............................................................................. 75 

3.4.2.3 Participation .......................................................................................... 76 

3.4.2.4 Flexibility ............................................................................................. 77 

3.4.3 Limitations and barriers to adaptation to climate change ................................... 78 

3.4.3.1 Weak cooperation ................................................................................. 78 

3.4.3.2 Lack of resources .................................................................................. 79 

3.4.3.3 Corruption issues .................................................................................. 80 

 Conclusion ................................................................................................................ 81 3.5

CHAPTER 4 ASSESSMENT FRAMEWORK................................................................ 82 

 Introduction .............................................................................................................. 82 4.1

4.1.1 Integrated water resource management (IWRM) ............................................... 82 

4.1.1.1 IWRM theory ....................................................................................... 82 

4.1.1.2 IWRM criticisms .................................................................................. 87 

4.1.2 Water governance theory .................................................................................... 91 

4.1.3 The relationship between IWRM and good water governance .......................... 94 

 The nature of and reasons for analysis of policies and legal documents ............ 96 4.2

 Evaluation of policy and legal documents ............................................................. 97 4.3

 Conceptual framework for assessing the legal documents ................................... 97 4.4

4.4.1 Resources and accountability ............................................................................. 98 

4.4.2 Availability and communication of information .............................................. 101 

4.4.3 Participation ...................................................................................................... 102 

4.4.4 Sectoral integration ........................................................................................... 105 

4.4.5 Flexibility ......................................................................................................... 107 

 Summary ................................................................................................................. 111 4.5

CHAPTER 5 LEGAL AND POLICY FRAMEWORK FOR WATER 

RESOURCES IN VIET NAM ............................................................................................. 114 

 Introduction ............................................................................................................ 114 5.1

 The five legal and policy documents..................................................................... 115 5.2

5.2.1 The Law on Water Resources (LWR) .............................................................. 117 

5.2.1.1 Resources and accountabilities ........................................................... 117 

5.2.1.2 Information ......................................................................................... 118 

5.2.1.3 Participation ........................................................................................ 120 



 

ix 

 

5.2.1.4 Sectoral integration ............................................................................. 121 

5.2.2 The Law on Environmental Protection (LEP) .................................................. 121 

5.2.2.1 Resources and accountabilities ........................................................... 122 

5.2.2.2 Information ......................................................................................... 122 

5.2.2.3 Participation ........................................................................................ 124 

5.2.2.4 Sectoral integration ............................................................................. 126 

5.2.3 The National Target Program to Respond to Climate Change (NTP)  ............. 126 

5.2.3.1 Resources and accountabilities ........................................................... 127 

5.2.3.2 Information ......................................................................................... 127 

5.2.3.3 Participation ........................................................................................ 128 

5.2.3.4 Sectoral integration ............................................................................. 128 

5.2.3.5 Flexibility ........................................................................................... 128 

5.2.4 The Decision on National Climate Change Strategy (CCS) ............................ 129 

5.2.4.1 Resources and accountabilities ........................................................... 129 

5.2.4.2 Information ......................................................................................... 130 

5.2.4.3 Participation ........................................................................................ 130 

5.2.4.4 Sectoral integration ............................................................................. 131 

5.2.4.5 Flexibility ........................................................................................... 131 

5.2.5 The Decision on the Red River Delta Water Resource Plan (RRDWRP)........ 131 

5.2.5.1 Resources and accountabilities ........................................................... 132 

5.2.5.2 Information ......................................................................................... 132 

5.2.5.3 Participation ........................................................................................ 132 

5.2.5.4 Sectoral integration ............................................................................. 133 

 Conclusion .............................................................................................................. 133 5.3

CHAPTER 6 ASSESSMENT OF LEGAL AND POLICY DOCUMENTS 

GOVERNING CLIMATE CHANGE ADAPTATION .................................................... 135 

 Introduction ............................................................................................................ 135 6.1

 Methodology ........................................................................................................... 136 6.2

 Evaluation of the five documents ......................................................................... 137 6.3

6.3.1 Resource and accountability ............................................................................. 139 

6.3.1.1 Resource and accountability provided ............................................... 139 

6.3.1.2 Institutional commitment of the government ..................................... 139 

6.3.1.3 Cross evaluation of the resource and accountability .......................... 142 

6.3.2 Information ....................................................................................................... 151 



 

x 

 

6.3.2.1 Responsibilities of individual or representative organisations ........... 152 

6.3.2.2 Methods of communication of information and data ......................... 154 

6.3.2.3 Cross evaluation of information and data communication ................. 156 

6.3.3 Participation ...................................................................................................... 160 

6.3.3.1 Level of engagement .......................................................................... 160 

6.3.3.2 Cross evaluation of participant involvement ...................................... 162 

6.3.4 Sectoral integration ........................................................................................... 166 

6.3.4.1 Legal regulation of integration of all development sectors ................ 167 

6.3.4.2 Cross evaluation of sectoral integration ............................................. 169 

6.3.5 Flexibility ......................................................................................................... 172 

6.3.5.1 Process for making government aware of uncertainties ..................... 172 

6.3.5.2 Cross evaluation of the flexible approach .......................................... 173 

 Summary ................................................................................................................. 175 6.4

CHAPTER 7 SYNTHESIS, SIGNIFICANCE AND RECOMMENDATION ........... 177 

 Summary of thesis .................................................................................................. 177 7.1

7.1.1 Main achievements ........................................................................................... 181 

7.1.2 Main challenges for implementation of integrated water resources 

management in the RRD in the face of climate change ................................................. 181 

7.1.2.1 Financing issues ................................................................................. 181 

7.1.2.2 Cooperation ........................................................................................ 183 

7.1.2.3 Understanding of IWRM .................................................................... 185 

 Recommendations to deal with the main limitations and barriers ................... 188 7.2

7.2.1 Financing .......................................................................................................... 188 

7.2.2 Cooperation ...................................................................................................... 189 

7.2.3 Understanding of IWRM .................................................................................. 191 

 Significance of this study ....................................................................................... 192 7.3

 Limitations of this study and recommendations for future research................ 195 7.4

REFERENCES ................................................................................................................. 198 

APPENDICES ................................................................................................................... 230 

  



 

xi 

 

LIST OF TABLES 

Table 1.1. Areas and affected population likely to be affected by sea-level rise in Viet 

Nam, the Red River Delta and Mekong Delta under the A2-scenario (high-emission 

scenario)............................................................................................................................ 8 

Table 1.2. Sea level rise (cm) compared to the period (1980-1999) in Viet Nam under 

the B2 scenario (moderate emission scenario) ................................................................. 9 

Table 1.3. Characteristics of some key river in Viet Nam ............................................. 10 

Table 1.4. Assignment of responsibilities in the water sector ....................................... 20 

Table 2.1. The land area, population and population density of the RRD in 2012 by 

provinces ......................................................................................................................... 37 

Table 2.2. Characteristics of the main rivers in the RRD .............................................. 41 

Table 2.3. Areas of forest in the RRD ........................................................................... 43 

Table 2.4. Expected land area inundated in heavy rain ................................................. 49 

Table 2.5. Predicted forest areas in the RRD (ha) ......................................................... 53 

Table 3.1. Climate change consequences in the study site as identified by respondents 

interviewed (% and raw number) ................................................................................... 61 

Table 3.2. Current responses to the consequences of CC as identified by the participants 

interviewed (% and raw number) ................................................................................... 63 

Table 3.3. Limitations and barriers to adaptation to CC according to participants 

interviewed:  (% and raw number) ................................................................................. 65 

Table 4.1. The inter-relationship between element/criteria of IWRM and water 

governance for successful IWRM implementation ........................................................ 95 

Table 4.2. Summary of criteria, the aims of each criterion and questions to evaluate 

them in the legal documents in response to CC consequences..................................... 112 



 

xii 

 

Table 5.1. The criteria that the documents address ...................................................... 116 

Table 6.1. Summary of evaluation ............................................................................... 138 

  



 

xiii 

 

LIST OF FIGURES 

Figure 1.1. The links between the four research questions and the seven thesis chapters

 ........................................................................................................................................ 34 

Figure 2.1. Location of provinces and cities in the RRD .............................................. 38 

Figure 2.2. Red and Thai Binh River systems ............................................................... 41 

Figure 2.3. The expected change of water consumption in different sectors in 2010, 

2020, 2030 and 2050 in the absence of projected climate change; Source: (MARD, 

2011d) ............................................................................................................................. 48 

Figure 2.4. Rice grain yield % change in B2 (medium climate change scenario) ......... 50 

Figure 2.5. Average monthly flow regime at Ha Noi station on the Red River before 

(1957-1987) (Q1) and after (1988-2008) (Q2) construction of the Hoa Binh Hydro 

Power Reservoir ............................................................................................................. 54 

Figure 2.6. Average monthly flow at Thuong Cat station on the Duong River before 

(1957-1987) (Q1) and after (1988-2008) (Q2) construction of the Hoa Binh Hydro 

Power Reservoir ............................................................................................................. 55 

Figure 4.1. Eight rungs on a ladder of citizen participation ........................................ 104 

Figure 4.2. Conceptual framework to assess legal documents underpinning IWRM in 

the RRD ........................................................................................................................ 110 

 

 

  



 

xiv 

 

LIST OF APPENDICES 

Appendix 1. Salinity in some rivers which are affected by sea water intrusion .......... 230 

Appendix 2. Rainfall projections in B2 climate scenario in some main river basins 

(mm) ............................................................................................................................. 231 

Appendix 3. Annual river levels, flood river levels, and dry river levels in B2 climate 

scenario in some main rivers of Viet Nam (mm) ......................................................... 232 

Appendix 4. Summary of legal framework relevant to adaptation of water management 

to climate change in Viet Nam ..................................................................................... 233 

Appendix 5. Projects related to climate change responses undertaken by MARD 2010 - 

2015 .............................................................................................................................. 242 

Appendix 6. List of prioritised climate change adaptation projects ............................ 264 

Appendix 7. The projected peak flood flows in 2020, 2030 and 2050 in the RRD – 

using flood model 1971, (m
3
/s) .................................................................................... 295 

Appendix 8. The projected peak flood level in 2020, 2030 and 2050 in the RRD – using 

1971 flood model (m) ................................................................................................... 297 

Appendix 9. The projected peak flood flow in 2020, 2030 and 2050 in RRD - using 

1996 flood model (m
3
/s) ............................................................................................... 299 

Appendix 10. The projected peak flood level in 2020, 2030 and 2050 in Red River 

Delta-Flood – using 1996 flood model (m) .................................................................. 301 

Appendix 11. Average urban and rural population by province (’000.) ..................... 303 

Appendix 12. Expected population growth in the RRD (‘000) ................................... 304 

Appendix 13. Comparison of the flows between Thuong Cat and Ha Noi stations on the 

Red River before and after construction of the Hoa Binh Hydro Power Reservoir ..... 305 

Appendix 14. Questionnaires for the six scientists in 2011 ........................................ 306 



 

xv 

 

Appendix 15. Questionnaires for the four scientists in 2013 ...................................... 307 

Appendix 16. Questionnaires for the government staff in 2011 .................................. 308 

Appendix 17. Open-ended interview questions for all 50 farmers in the five case study 

provinces in December 2011 and July 2013 ................................................................. 309 

Appendix 18. Three further open-ended interview questions for farmers in Plains Case 

Study 1 and Plains Case Study 2 in July 2013 ............................................................. 310 

Appendix 19. Ethic approval ....................................................................................... 311 

  



 

xvi 

 

ACKNOWLEDGMENTS 

I wish to express my deepest appreciation to those who have supported me in the 

completion of my PhD program at Griffith University. First, I would like to express my 

sincere gratitude to my supervisors, Professor Stuart Bunn, Professor Poh-Ling Tan and 

Emeritus Professor Patricia Dale for their kind support, guidance and advice throughout 

my research project. In addition, their whole hearted patience, hospitality, and 

encouragement throughout the period of my stay in Australia played a crucial role in 

helping me to approach scientific research and made my life in Australia more 

enjoyable. 

I greatly appreciate the Asian Development Bank, the Australian Rivers Institute and 

Griffith University for selecting and providing me with scholarship support for my PhD 

program.  

I would like to extend special thanks to my colleagues at the Ministry of Agriculture 

and Rural Development for supporting me to complete my PhD program in Australia, 

and highly appreciate colleagues in Nam Dinh, Ninh Binh, Hai Duong, Bac Ninh and 

Hoa Binh for kind assistance to complete my research fieldwork. 

I respectfully express special thanks and appreciation to my parents, Quang Trinh and 

Chinh Nguyen for their continual, warm encouragement and unconditional support for 

my family and PhD work. I emotionally thank my beloved husband Quy Pham, my 

adorable daughter Giang Pham and my lovely son Tuan Pham for their patience, 

sacrifice and moral support throughout my study. 

Finally, I express my special thanks to staff and friends at the Australian Rivers Institute 

for their support and willingness to share knowledge, happiness and sadness during my 

stay and study at Griffith University. 

  



 

xvii 

 

 

Expected publications based on work in this thesis 

 

Trinh, B. T. T., Tan, P.-L., Dale, P., & Bunn, S. E. (2015). Climate change issues in the 

Red River Delta, Vietnam: a survey of local perspectives (submitted to 

International Journal of Climate Change Strategies and Management in April 

2015. The manuscript is under review). 

Trinh, B. T. T., Tan, P.-L., Dale, P., & Bunn, E. S., Balcombe, R. S. (2015). Coping 

with climate change: Evaluation of policy and law and its implementation for 

climate change adaptation in the Red River Delta, Vietnam (submitted to 

Journal of Climate Risk Management in June 2015. The manuscript is under 

review). 

 

  



 

xviii 

 

LIST OF ABBREVIATIONS 

ADB Asia Development Bank 

AR5 The Fifth Assessment Report (IPCC) 

CC Climate change 

CCS National Climate Change Strategy  

GDP Gross Domestic Product 

GU Griffith University 

IMHEN Institute of Meteorology Hydrology and Environment (Viet Nam) 

IPCC The Intergovernmental Panel on Climate Change 

IRIN The Integrated Regional Information Networks 

IRRI International Rice Research Institute 

IWRM Integrated Water Resource Management 

LEP Law on Environmental Protection  

LWR The Law on Water Resources  

MARD The Ministry of Agriculture and Rural Development (Viet Nam) 

MIT The Ministry of Industry and Trade (Viet Nam) 

MOC The Ministry of Construction (Viet Nam)  

MOET The Ministry of Education and Training (Viet Nam) 

MOF The Ministry of Finance (Viet Nam)  

MOFA The Ministry of Foreign Affairs (Viet Nam) 

MOH The Ministry of Health (Viet Nam)  

MOIT The Ministry of Industry and Trade (Viet Nam) 

MONRE The Ministry of Natural Resources and Environment (Viet Nam) 



 

xix 

 

MOST The Ministry of Science and Technology (Viet Nam)  

MOT The Ministry of Transport (Viet Nam)  

MPI The Ministry of Planning and Investment (Viet Nam)  

MPS The Ministry of Public Security (Viet Nam) 

MRC The Mekong River Committee  

MW Mega Watt 

N Number of respondents 

N/A Not applicable  

NARBO The Network of Asian River Basin Organizations 

NGOs Non-Government organisations 

NTP The National Target Program to respond to climate change 

NWRC The National Water Resource Council  

ODA Official Development Assistance 

RBOs River Basin Organisations  

RRB The Red River Basin 

RRD The Red River Delta  

RRDWRP The Red River Delta Water Resource Plan  

SLR Sea level rise  

UNDP The United Nations Development Program 

UNESCO The United Nations Educational, Scientific and Cultural 

Organization 
UNFCCC The United Nations Framework Convention on Climate Change 

USA The United States of America 

USD The United States dollar 



 

xx 

 

VIWRP Viet Nam Institute of Water resource Planning  

 
VNCOLD The Vietnamese National Committee on Large Dams and Water 

Development 

VND The Vietnamese Dong 



1 

 

CHAPTER 1 INTRODUCTION 

 Climate change effects and adaptation 1.1

Climate change presents one of the greatest environmental challenges to economic 

development and human well-being across the globe (IPCC, 2014). There is a strong 

international scientific consensus, assessed and reviewed by the Intergovernmental 

Panel on Climate Change (IPCC), that observed changes are the result of human activity 

(Stott, 2013). The IPCC, established in 1988 by the United Nations Environment 

Programme and the World Meteorological Organisation, has the task of evaluating 

scientific, technical and socio-economic information related to climate change risks. 

The first IPCC report was published in 1990 and formed the basis for discussion at the 

United Nation’s Framework Convention on climate change. This convention was 

approved by 154 countries. The third United Nations Convention ratified the Kyoto 

Protocol in 1997. The IPCC produced its fourth report in 2007 (IPCC, 2007b) 

confirming that the evidence of global climate change, including data on air and sea 

temperatures and sea level rise, was more convincing than before and highlighted the 

urgency for mitigation and adaptation responses. The IPCC Fifth Assessment Report in 

2014 confirms that risks related to climate change (hazard, exposure, vulnerability and 

impact) are occurring and adaptation, such as support for decision making in the context 

of climate change, is necessary for developing countries (IPCC, 2014).  

It is clear that the world’s poorest countries and poorest people will bear the brunt of 

climate change. According to the Human Development Report 2007/2008 (Fortier, 

2010; Watkins, 2008), poor rural people and in particular women and children are 

highly vulnerable to climate change because their livelihoods rely on natural resources 

and depend on climatic conditions. Agricultural countries, such as Viet Nam are likely 

to lose 1-3% of Gross Domestic Product (GDP) because of climate change (Do & 

Nguyen, 2011; Viet Nam Consultative Group Meeting, 2011). Early investment in 

strategies to adapt to climate change and mitigate greenhouse gas emissions will be 

more cost-effective than delaying investment until the impacts of climate change have 

become more apparent (Nordhaus, 2007; Wong et al., 2014). Globally, the challenge is 

therefore to mobilise a sufficiently high level of commitment now to prevent far greater 
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impacts and costs in years to come. Global adaptation cost for dykes and beach 

nourishment is estimated to be USD 25-270 billion per year in 2100 if the sea level rises 

0.5 - 2.0 m between 2005 and 2100 (Wong et al., 2014, P.392). Additional investment 

and financial flows needed for worldwide adaptation by 2030 are estimated at USD 50-

172 billion, of which 14 billion is for agriculture, forestry and fisheries; 11 billion is for 

water supply infrastructure; five billion is for diarrhoeal disease, malnutrition and 

malaria; 11 billion is for beach nourishment and dykes, and 8-130 billion is for new 

infrastructure (UNFCCC, 2007). The sources for this funding can be mobilised from 

international, national, public and private mechanisms through loans or grants 

(Christiansen et al., 2012; Mimura et al., 2014; Romani & Stern, 2013). 

In terms of water resources and their management, annual average river runoff and 

water availability are projected (with large uncertainty) to increase in upland and in 

some wet-tropic regions, while decreasing in mid-latitude and dry-land regions, which 

are already water stressed because of uncertainty in precipitation (Cisneros et al., 2014, 

p.243; Kundzewicz et al., 2007). By the middle of this century drought-prone areas are 

expected to expand. Heavy precipitation events, which are very likely to increase in 

frequency, will lead to increased flood risks (McBean & Ajibade, 2009). Stored water 

supply in glaciers and snow cover is projected to decline because of glacier melt during 

the summer seasons. River flows will increase in the short term, but the contribution of 

glacial melt will continually decrease over the next decades (Cisneros et al., 2014, 

p.243; Kundzewicz et al., 2007). Consequently, adaptation processes and risk 

management activities for the water sector are being strengthened in some countries and 

regions that have predicted hydrological changes with related uncertainties. In the Asian 

region, glacial melt in the Himalayas is projected to increase flooding and to affect 

water resources within the next three decades. This will be followed by decreased river 

flows as glaciers recede (Arnell, 2004; Cisneros et al., 2014). The supply of fresh water 

in Southeast Asia, particularly in large river basins, will thus be decreased in the future. 

Moreover, water demand in most Asian countries is increasing because of an increase in 

population, urbanisation and irrigated agriculture (Lal, 2011). Thus climate change 

could adversely affect more than a billion people by the 2050s (Arnell, 2004; Wong et 

al., 2014, p.373). In the Asia-Pacific, in 2002 there were 700 million people who still 

could not access safe drinking water and around 2 billion people who had to live 

without effective sanitation (The Fifth World Water Forum Secretariat, 2009). This 
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situation will be worsened if the world population doubles as it is predicted to do. Of a 

total population of about 7.2 billion in 2014 (World population statistic, 2014) about 

60% live in Asia. 

In developing countries such as Viet Nam and Bangladesh, climate change has negative 

impacts on the water, agriculture and environment sectors (Wong et al., 2014, p.364). 

This is especially so in the Mekong delta in Viet Nam (Keskinen et al., 2010) and the 

Ganges delta in Bangladesh (Gray & Mueller, 2012; Rawlani & Sovacool, 2011), which 

are low lying basins located downstream on the Mekong (MRC, 2010) and the Ganges 

rivers (Huq, 2011). They have been affected by climate change because of extreme 

temperature, extremes of rainfall and rising sea level (Rawlani & Sovacool, 2011; Wong 

et al., 2014, p.377). This variation triggers severe issues such as flooding, drought, 

salinity increases, agricultural yield reduction and environmental degradation (Ministry 

of Environment and Forest of the People’s Republic of Bangladesh, 2005). In terms of 

climate change effects on the water sector, sea level rise in the two basins is of concern 

because both of the basins are low lying. In Bangladesh about 34 million people 

accounting for 21% of the population live in the coastal sea and river districts (Ministry 

of Environment and Forest of the People’s Republic of Bangladesh, 2005).  

Sea level rise leads to erosion, pollution, salt intrusion, lack of drinking water and 

decreased health of the ecosystem, loss of biodiversity and reduced agricultural 

production. The agriculture sector which supports 70% of the population of Bangladesh 

and Viet Nam (each), and covers 70% of the Bangladesh land area, therefore, is 

considered to be the most negatively affected (Ministry of Environment and Forest of 

the People’s Republic of Bangladesh, 2005). The environment sector will also be 

impacted because of salt intrusion, changing patterns or volume of water caused by sea 

level rise, rainfall and discharge as well as climate variability and extreme events. As a 

consequence, coral reefs in Viet Nam are expected to decline causing the reduction or 

extinction of fish which depend on these habitats. Moreover, relocation may be 

necessary for aquaculture farms because of SLR and climate change impacts. Increase 

in salt intrusion may lead to changes in mangrove forests and consequently some kinds 

of fish may be lost as habitats are affected. In addition, increased rainfall would lead to 

loss of some species, such as bivalves (mussels or clams) (Hoang, 2011b). 
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In the Mekong River, engineering structures such as dams, dykes and weirs have been 

built, are being built and are still being upgraded to deal with floods and salinity 

intrusion. However, this method is considered to be the cause of many other issues such 

as increases in river and canal flows, bank erosion and floods. Sedimentation is also a 

problem. Annual sediment discharge from the Mekong River is about 1.6 x 10
8 

t/year. 

This figure is the same as that of the Mississippi River, about 85% of the Yangtze River 

and about 12% larger than that of the Amazon River (Le et al., 2007a). However, 

sediment is now trapped by these engineering structures. Viet Nam’s Mekong Delta is a 

flat low lying area with a complex network of rivers, channels and flood plains. It is 

affected by two tidal sources, tides from the South China Sea and from the Gulf of 

Thailand. In the Viet Nam Mekong Delta, there are about 12 million people who are 

regularly affected by floods, storm surges, and salt intrusion. In 1997, a storm surge 

from a typhoon with a severe wind force of 11 caused the water level to be the highest 

for the previous 20 years. As a consequence, about 4,000 people were killed or missing 

(Le et al., 2007a, p.112).  

Currently, massive engineering structures have been built for transportation, salinity 

control and storm protection as well as urbanisation. Eight hydropower dams in 

headwater rivers in China have been built and have altered seasonal flows downstream, 

and another hundred upstream dams are expected to increase the negative effect on the 

delta (Le et al., 2007a). The Mekong has the richest inland fisheries in the world with 

many of the fish species migrating long distances to lay eggs (Kang et al., 2009a). In the 

rainy period from May to November, flood plain forests become the feeding habitats 

which supply about 170 kg of food/ha (Jensen, 2001). However, dams have been built 

across the mainstream of the upper Mekong causing habitat fragmentation, blocking 

migratory pathways and resulting in changed reproductive cycles and flow regime 

alteration (Kang et al., 2009b).  

The situation was similar in Bangladesh when biodiversity was negatively affected by 

development of dams and embankments to manage floods and divert water. During a 10 

year period (1960 to 1970), about 3,700 km of embankment were constructed (Gopal & 

Chauhan, 2006). This development resulted in changing the flow, flood regime, 

increased erosion, reduced sediment and a reduction in nutrient transport. This in 

combination with other human activities, including increased water consumption, oil 
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exploitation, extensive pesticide and fertiliser use within the catchment and tributaries 

near mangrove forests, then led to a change in freshwater inflow to mangrove forests 

and therefore negatively affected the biodiversity of mangrove forests. Moreover, in 

Sundarban, which has about one million km
2
 of coastal wetland (60% in Bangladesh 

and 40% in India), the mangrove forest has been converted into paddy fields over the 

last two decades and currently the remainder is used as shrimp farms (Erwin, 2009). 

This land use change has resulted in loss of habitats and food webs. This situation, 

combined with population growth (2.5 million people live in the many small villages 

which are very close to or within Sundarban) and overexploitation of fauna and flora 

has led to threats to biodiversity of the Sundarban mangroves (Gopal & Chauhan, 

2006). The village people’s livelihood depends on fauna and flora, as well as obtaining 

firewood from the forest mangroves. In particular, income from naturally occurring 

juvenile shrimp, which live in the forests, is about five times higher than income from 

rice farming. However, it is estimated that about 60% of natural juvenile shrimp die 

during sorting, transportation and stocking leading to further harvests from the 

mangroves (Gopal & Chauhan, 2006).  

In order to solve some of the problems of uncertainty in future climate change, greater 

attention to adaptation will be required because mitigation efforts alone to respond to 

climate change (CC) consequences are unlikely to be sufficient (Gersonius et al., 2013; 

Huntjens et al., 2012; Matthews & Wickel, 2009; Pahl-Wostl, 2007b; Short et al., 

2012). According to Stainforth et al. (2007), it is impossible in practice to construct a 

quantitative distribution of climate change impacts, so that using scenarios and 

interpreting the outcomes of scenarios is needed. According to Cole (2008), adaptation 

efforts are crucial in the less-developed countries of the world’s tropical regions because 

although they will suffer higher mean temperatures and more coastal floods, they do not 

have enough money for mitigation alone. In this regard, climate change adaptation 

needs to focus on negatively affected sectors, for example agriculture and water 

management (Cole, 2008) with the participation and collaboration of all stakeholders 

(Cisneros et al., 2014, p.254). 

Adapting to climate change involves many agents from individuals to public bodies and 

governments at local, regional, national levels as well as international organisations. 

Actions associated with building adaptive capacity may include gathering climate 
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change information, raising awareness of potential impacts, supporting human well-

being, protecting property or land, economic growth or creating new opportunities 

(Adger et al., 2005). 

The social and economic impacts of climate change will be more severe in poor 

developing countries because there are fewer resources for adaptation. There are 

shortages of national income and human resources, especially in those countries which 

depend heavily on agriculture and these are directly affected by climate change. Much 

work has been done to develop adequate responses for climate change adaptation in 

developing countries. However, these responses still need to be better understood to be 

appropriate for future adaptation needs (Mertz et al., 2009). Moreover, environmental 

degradation continues to affect developing countries not because of any technical failing 

but because of institutional failings (Meinzen-Dick et al., 2007). Thus, examination of 

the institutional frameworks is needed to identify constraints and opportunities for 

adaptation to the changes (Adger, 2000). 

 Climate change effects and management in Viet Nam 1.2

Viet Nam is ranked as 13
th

 of 170 countries, in terms of its vulnerability to the impacts 

of climate change over the next 30 years (Smyle & Cooke, 2011). More than 40 million 

people live in and around the Mekong and the Red River Deltas (RRD), which are 

mega-deltas with large populations, and along the coast, which is recognised as a 

hotspot of key future climate impacts and vulnerability in Asia (Fortier, 2010, p.231; 

Smyle & Cooke, 2011). About 70% of the population of Viet Nam is at risk from 

typhoon, floods and other natural disasters. Between 1997 and 2006 about 7,500 people 

were reported as missing or dead as the result of these disasters (Can Tho University, 

2011). About 1.5% of GDP was lost also because of these disasters (Can Tho 

University, 2011). The effects of climate change are examined in more detail below, 

with a focus on the main sectors and areas. 

1.2.1 Impacts on the water sector in Viet Nam 

At the global scale, climate change is primarily about water and this fact becomes the 

starting point for raising awareness and building capacity (Al Radif, 1999; Global Water 

Partnership, 2010a). In particular, there are a number of aspects related to water 

resources which will be greatly affected by climate change in Viet Nam, including: 
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change in sea level, changes in rainfall and river discharge as well as changes in 

variability and extreme events (Boateng, 2012). 

1.2.1.1 Change in sea level 

Sea levels are predicted to rise between 0.52 m and 0.98 m by 2100 (Church et al., 

2013). Consequently, the Mekong, Red River Deltas along with other coastal areas are 

expected to experience inundation, flooding and intrusion of sea water (Boateng, 2012; 

IMHEN, 2010; Pham et al., 2012, p.28). According to the World Bank, Viet Nam is one 

of the developing countries that will incur the worst damage as a result of climate 

change and associated sea level rise. With a coastline of 3,260 km and two of the largest 

deltas in the world, an increase of 1 m in sea level could impact about 9.1% of the area 

and 16% of the population of Viet Nam (Nguyen, 2010b) (Table 1.1). The area of land 

and the vulnerable population in the RRD will suffer the second highest impact after 

those of the Mekong Delta (Nguyen, 2010b). In the A2 climate change scenario-high 

emission scenario (MARD, 2011d), about 11% (1,668 km
2
) of land will be flooded by 

the sea and 11% (1.9 million) of the population will be vulnerable when the sea level 

rises by 1 m (Table 1.1). In the B2 climate change scenario with moderate predicted 

change (MARD, 2011d), the sea level is predicted to rise by 12cm in 2020 and 17cm in 

2030. However, the increase could be as high as 75 cm in 2100 under this scenario 

(Table 1.2). 
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Table 1.1. Areas and affected population likely to be affected by sea-level rise in Viet Nam, the Red River Delta and Mekong Delta under 

the A2-scenario (high-emission scenario) 

Sea 

level 

rise 

(m) 

Whole country Red River Delta Mekong Delta 

Below 

sea 

level 

(km
2
) 

Percentage 

of land 

below SL 

(%) 

Affected 

population 

(Million) 

Percentage 

of 

population 

affected 

(%) 

Below 

sea 

level 

(km
2
) 

Percentage 

of land 

below sea 

level (%) 

Affected 

population 

(Million) 

Percentage 

of 

population 

affected 

(%) 

Below 

sea 

level 

(km
2
) 

Percentage 

of land 

below sea 

level (%) 

Affected 

population 

(Million) 

Percentage 

of 

population 

affected 

(%) 

0.25 6,237 1.9 2.0 2.4 105 0.7 0.1 0.7 5,428 14 1.8 9.6 

0.5 14,034 4.2 4.7 5.2 216 1.5 0.2 1.4 12,873 32 4.1 22 

1 30,116 9.1 13 16 1,668 11.2 1.9 11 26,856 67 10 55 

Source: Nguyen (2010b) 
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Table 1.2. Sea level rise (cm) compared to the period (1980-1999) in Viet Nam under 

the B2 scenario (moderate emission scenario) 

Scenario 
Year 

2020 2030 2040 2050 2060 2070 2080 2090 2100 

Low (B1) 11 17 23 28 35 42 50 57 65 

Average (B2) 12 17 23 30 37 46 54 64 75 

High (A1F1) 12 17 24 33 44 57 71 86 100 

Source (MARD, 2011d) 

As a result of salt water intrusion, the salinity of some rivers has already slightly 

increased. In the Red River, salinity rose by between 0.001 g/l (from 0.005 to 0.006 g/l) 

and 0.04 g/l (from 8.085 to 8.125 g/l) compared to the previous levels change in rainfall 

and river discharge (Appendix 1). 

Rainfall in Viet Nam is expected to increase in the rainy season and decrease throughout 

the dry season. Moreover, the number of rainy days will decrease significantly, while 

heavy rainfall out of season is expected to occur more often (Nguyen, 2010b). 

Rainfall in most river basins except for the Dong Nai is predicted to increase, and the 

percentage of increase in the rainfall in the rainy season due to climate change is 

expected to be higher than the overall percentage of increase in annual rainfall. In 

particular, the Red River Delta will have one of the highest annual rainfalls, and is 

expected to increase by 8.5% by 2100 (Nguyen, 2010b) (Appendix 2). 

As a result of these changes to rainfall patterns in the Red River, annual river level, 

flood level and dry level are predicted to increase between 2020 and 2100. The increase 

in the flood level of the Red River is likely to be 15.1% (371.6 mm) by 2100, the second 

highest of the seven major rivers in Viet Nam. In addition, the increase in the dry season 

level is projected to be 18% (178.2 mm) by 2100 (Appendix 3). 
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1.2.1.2 Change in variability and extreme events 

Viet Nam has ample water resources with an annual river flow of 847 km
3
, of which 

about 507 km
3
 comes from outside of the country. However, water availability varies 

throughout the year and also across different areas and river systems. Flow volumes in 

the Mekong and Red River systems accounted for 63.9% of the total flow in Viet Nam 

(IMHEN, 2010).  

There are seven main rivers in Viet Nam of which the Red River is one of the longest 

with a length of 1,130 km. The land area of the Red River basin is 143,700 km
2 

of 

which 82,300 km
2
 is in China and Laos (Table 1.3). Therefore, in the case of climate 

change in the dry season, the negative effects are exacerbated by the high demand of 

international as well as domestic water consumers. 

Table 1.3. Characteristics of some key river in Viet Nam 

No. Name of 

river 

Length of river (km) 

 

Land area (km
2
) 

1 Ky Cung 243 6,660 (130 in China) 

2 Ca 531 (154 in Laos) 27,200 (9,470 in Laos) 

3 Red 1,130 (570 in China and 

Laos) 

143,700 (82,300 in China and Laos) 

4 Ba 388 13,900  

5 Thu Bon 205 10, 350 

6 Se San 210 11,620 

7 Dong Nai 635 44,100 

Sources: (MARD, 2011d) 

Climate change will lead to an increased frequency of large floods in Central and 

Southern Viet Nam (cited in Pham et al., 2012), while drought-prone areas are also 

expected to increase (Chaudhry & Ruysschaert, 2007, p.5; IMHEN, 2010). The typhoon 

season is predicted to begin later and move southward (Viner & Bouwer, 2006, p.14). 

At the same time, water demand will rise significantly due to population growth and 

socio-economic development. The risk of water shortage will increase because of higher 

water demand in the dry season (IMHEN, 2010; Nguyen, 2000). 

During the period from late 1997 to April 1998, drought in Central Viet Nam caused a 

loss of VND 1,400 billion (approximately USD 70 million). Over the period from 2003 
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to 2008, 26 provinces in the Red River Basin had to deal with extreme drought in the 

winter-spring season as the water level in the Red River fell significantly to the lowest 

level in the previous 100 years. The national loss due to natural disasters accounted for 

one percent of GDP and these disasters also led to the loss of 435 lives, 7,800 homes 

and the destruction of 1,300 dams because of landslides, heavy rain and floods. 

Consequently, 723,900 households experienced food shortages in 2007 (MARD, 

2008a). 

1.2.2 Impacts on agriculture and food security in Viet Nam 

Agricultural is responsible for 70% of the world’s water withdrawals, and this amount is 

as high as 90% in developing countries (Molle, 2008). In Viet Nam, agriculture 

contributes about 20% of the total national GDP and supports about 60% of 

employment. However, this sector is the largest water consumer, using about 82% of 

the total water (Can Tho University, 2011). Therefore, with the expected changes in 

water resources because of climate change, the agricultural sector is projected to be 

impacted negatively.  

Floods in the Red River Delta and the Mekong Delta will cause severe disasters for the 

whole country, especially for agricultural production. In order to deal with floods, in the 

RRD a system of sea and river dykes has been developed to protect 1,150 out of 1,300 

km
2 

of total natural land (MARD, 2008a). However, it is unlikely that these sea dykes 

will be able to protect against increased storm surges. As the sea level rises, the wave 

energy will significantly increase and coastal flow will change resulting in erosion of 

the shoreline and sea dyke systems. As a consequence, agricultural drainage will be 

affected, especially during the flood-tide period, which causes waterlogging in many 

areas. Furthermore, saltwater will likely penetrate further into the inland areas. The river 

dyke systems will face additional challenges with sea level rises (SLR) because 

drainage of water into the sea will be decreased, especially during the flood flow. As a 

result, river dykes are expected to be damaged and agricultural production will be 

greatly affected (MARD, 2008a). 

In terms of food security, plant yields may decrease by up to 30% in tropical and semi-

tropical areas if the temperatures increase by around 2.5 
o
C (IPCC, 2007a), leading to an 

increase in the number of malnourished people globally (Lansley & Donaldson, 2009). 
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In the two biggest deltas in Viet Nam (Red River and Mekong), sea level rise will 

increase the likelihood of flooding in the deltas. If the sea level increases by 1 m, more 

than 7% of agricultural production areas in Viet Nam will be inundated. As a 

consequence, fish and rice production in Viet Nam will be reduced due to water 

shortages (IRRI, 2007). Total food production will decrease by about 12% 

(approximately 5 million tonnes) and large areas in the Mekong and Red River Deltas 

will be saline (Hopenhagen, 2009). Nationally, agricultural yields are likely to be 

significantly reduced between 2030 and 2050. In particular, rice yields would be 

reduced from 3.7 million tonnes (15.25%) to 2 million tonnes (8.37%), maize from 0.5 

million tonnes to 0.033 million tonnes, and soybeans from 0.01 thousand tonnes to 

0.009 thousand tonnes (Smyle & Cooke, 2011). 

The increase in temperature is likely to provide ideal conditions for pest insect 

infestations. To deal with such threats, Vietnamese farmers use pesticides frequently, 

which lead to environmental degradation through air, water and land pollution. This has 

already caused negative effects especially on the development of sustainable agriculture 

(Do & Nguyen, 2011). 

1.2.3 Impacts on environment
1
 in Viet Nam 

Aquatic ecosystems will be strongly affected by climate change because the increase in 

water temperatures will lead to more intense stratification of water bodies and 

associated declines in water quality (Meyer et al., 1999). Food chains in coastal zones 

will be impacted by mineral and organic sedimentation (Bates et al., 2008, p.43; Meyer 

et al., 1999). Moreover, frequent changes in rainfall, floods and drought will cause 

water pollution through increased quantities of solid wastes and chemicals (including 

pesticides) in water. Approximately 28.7% of intertidal wetlands in Viet Nam will be 

impacted if SLR increases up to 1 metre (Dasgupta et al., 2009). In addition, rising 

salinity intrusion, because of flooding will lead to a lack of fresh water (Tran et al., 

2010). Increasing dependence on aquaculture using both mid-stream cage production 

and in-field (fresh or brackish ponds) production, along with the factories that processes 

the harvest, will further complicate the task of ensuring sustainable water management. 

                                                 

1
 Environment mentioned in the study is the surrounding environment such as people, flora, fauna, air, 

land, water… 
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Water supply for aquatic production is estimated to be 11% of total water usage. As 

well, both aquaculture production and the associated processing industry have caused 

severe pollution and, in turn, have suffered from this pollution. Mangrove forests which 

are precious ecosystems supporting various marine species, and which have played an 

underlying vital role in supporting estuarine processes, have been damaged by fish and 

shrimp farming under aquaculture production systems (Do & Nguyen, 2011; Pham et 

al., 2012).  

Industrial pollution is another major issue for the water sector because the rapid and 

continuing development of industrial zones is a priority policy in Viet Nam. The 

industrial sector will use about 5% more water than now, leading to more water 

pollution (Do & Nguyen, 2011). Furthermore, climate change and lack of water in the 

dry season will bring more stress to water resources if industrial water demands, in 

combination with industrial pollution, continue to grow. Industrial zones have generated 

substantial polluted wastewaters and many of them have failed to operate their pollution 

treatment schemes as planned. Even village crafts, a new sector of the market economy 

in rural areas, have left behind untreated pollution because the price of treatment 

systems is too high (Do & Nguyen, 2011). 

1.2.4 Impacts on urban areas in Viet Nam 

Population increase is another confounding issue for water supply in the face of climate 

change. In Viet Nam, the urban population nearly doubled, from 13,438,600 people in 

1990 to 25,035,177 people in 2010 (Trading Economic, 2011). This population growth 

leads to a shortage of water for domestic users and pollutes water resources particularly 

in urban areas. 

The shortage of clean water supply is a problem in urban areas. Clean water 

theoretically includes piped water, wells, rain water tanks, even rivers and ponds if they 

are not heavily polluted, although even piped water is normally boiled before drinking. 

In urban areas in 2006, 62% of the population had access to piped water, 30% relied on 

wells, 4% on rain water tanks and about 2% used water from rivers or ponds (Can Tho 

University, 2011) while only 9% of rural consumers had access to piped water. 

However pollution threatens water supply from all these sources. In terms of waste 

treatment, including treatment of urban, industry and hospital wastewaters and solid 
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wastes, most wastewater from factories and hospitals is directly discharged into public 

sewerage systems which have only simple treatment facilities. Thus there is still 

considerable contamination of the rivers and lakes that are used for the urban water 

supply. Sewerage and drainage infrastructure is developing more slowly than economic 

development, while urban water supply infrastructures cannot meet the demands (Do & 

Nguyen, 2011). 

1.2.5 Adapting to climate change in Viet Nam 

An essential component of adaptive management is the underlying legislation 

framework, institutional framework and other management methods to adapt to climate 

change. Up to 2012, Viet Nam had concentrated mainly on water resource development 

to overcome various natural risks and had achieved a remarkable contribution to the 

national economy. Rice irrigation and flood control have been the main goals of the 

developments. Additionally, the water sector has responded to the demand for 

development of hydropower, urban, rural and industry water supply since the economic 

renewal. This has led to water pollution becoming a pressing issue. As a result, Viet 

Nam has faced great challenges in water competition and resource protection. 

Legislation and regulations concerning water resource management have become an 

important tool for the sustainable development of the water sector (Do & Nguyen, 

2011). 

1.2.5.1 National water legislation framework 

The national water legislation framework in Viet Nam is covered by eight main 

documents. These are the Law on Water Resources (The Vietnamese National 

Assembly, 1998, 2012b); the Law on Environmental Protection (The Vietnamese 

National Assembly, 2005); the National Water Resources Strategy towards the year 

2020 (Phan, 2006); the National Strategy for natural disaster prevention, response and 

mitigation to 2020 (Nguyen, 2007); the National Target Program to Respond to Climate 

Change (Nguyen, 2008b); the Action Program on Climate Change Response of 

Agriculture and the Rural Development Sector in the period 2011-2015 and looking 

forwards to 2050 (MARD, 2011e); the Decision on National Climate Change Strategy 

(Nguyen, 2011) and the Decision on the Red River Delta Water Resource Plan 

(Nguyen, 2012a).  
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The Law on Water Resources of 1998 as substantially amended in 2012 (The 

Vietnamese National Assembly, 2012b) provides a foundational legal framework for 

national water resources management. This law reflects some global concepts and 

principles on water and sustainable development, and is integrated with other laws on 

natural resources and environment to address the national goal of sustainable 

development. It introduces a comprehensive framework for the management of water 

resources integrating quantity, quality, surface and ground water. The following main 

concepts and principles are stated in the law:  

 Water resources are owned by the entire population and managed by the state. 

 Recognising that water has an economic value and should be seen as an 

economic benefit. 

 Water users should pay for use of the resource.  

 Polluters of water should compensate for damage to water quality.  

 Water resources planning and development and management functions should 

be based on a river basin approach, with a specific organisation for the river 

basin.  

 Water resources should be protected from environmental harm.  

 A system of water rights should be introduced to meet human and production 

demands, with priority given to domestic uses especially for the most vulnerable 

users. Internationally shared watercourses should be subject to the principle of 

mutual co-operation for reasonable and equitable utilisation of resources. 

 Climate change requires responses from the government and community, both in 

terms of mitigation of climate change, and adaptation to the change. 

The Law on Environmental Protection (LEP) No.52/2005/QH11 provides policies, 

measures and resources for environmental protection; and regulates rights and 

obligations of organisations, households and individuals in environmental protection in 

Viet Nam. It was published on 29 November 2005 by the National Assembly, and came 

into effect 1
st
 July 2006 (The Vietnamese National Assembly, 2005). 
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The National Water Resources Strategy towards the year 2020
2
(Phan, 2006), 

adopted in 2006, aims to strengthen the protection of, and improve the use and 

development of water resources, as well as the prevention and mitigation of negative 

impacts caused by flood, drought, salinity and wastewater. It also sets out 18 priority 

projects for implementation of the National Water Resource Strategy for the period 

from 2006 to 2010. In this water strategy, several Integrated Water Resource 

Management (IWRM) policy viewpoints were adopted including: 

“Water resources are under the entire people's ownership and uniformly managed by the 

State. All organisations and individuals have the right to exploit and use water resources 

to meet the demands of their daily life and production, and have also the responsibility 

to protect and develop water resources in a sustainable manner, to prevent and mitigate 

harms caused by water in accordance with the provisions of law” (Art.1.I.A.2-page 25). 

“Water resources must be managed in an integrated and uniform manner, on the basis of 

river basins. The water use structure must conform with economic restructuring in the 

period of accelerated national industrialisation and modernisation” (Art.1.I.A.3-page 

26). 

“Water resources must be developed in a sustainable manner; exploited and used 

thriftily, effectively, in an integrated manner and for multiple purposes. Water products 

must be considered commodities; subsidy mechanism must be soon eliminated and the 

protection and development of water resources and the provision of water services be 

promoted” (Art.1.I.A.4-page 26). 

“[The state is required] to cooperate, share benefits, and ensure equity and rationality in 

the exploitation, use, protection and development of water resources as well as the 

prevention and mitigation of harms caused by water in trans-boundary rivers and river 

basins on the principles of ensuring national sovereignty, territorial integrity and 

national interests” (Art.1.I.A.5-page 26). 

Nevertheless, although the National Water Resources Strategy addresses IWRM, it does 

not specifically mention climate change responses. Thus it is out of the scope of this 

study and was not assessed. 

                                                 

2
 English version can be seen at the website http://faolex.fao.org/docs/pdf/vie65922.pdf 
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The National Strategy for natural disaster prevention, response and mitigation to 

2020 (Decision No. 172/2007/QD-TTg of 16 November 2007) brings climate change 

into the context of international cooperation in natural disaster prevention and 

mitigation. The purpose of this strategy is to enhance the capacity for forecasting floods, 

storms, drought, seawater intrusion, earthquakes, tsunami and extreme hydro 

meteorology in order to limit losses of human life and property, damage to natural 

resources and degradation of the environment. A list of priority programs to implement 

the strategy was attached along with the state budget for the period 2010 - 2020. A 

number of methods were identified including consolidation of legislation and policy to 

achieve the goals (Nguyen, 2007). This document focuses only incidentally on water 

management and climate change, since its main focus is on natural disaster 

management. Thus it was not assessed for the purposes of this study. 

The National Target Program to Respond to Climate Change (Decision No. 

158/2008/QD-TTg of 2 December 2008) was divided into two stages, with deadlines of 

2010 and 2015. The targets included strengthening the capacities of organisations, 

institutions and policies; identification of measure to respond to climate change; raising 

awareness and human resources development. Moreover, water resources information 

and research are priorities with many programs analysing climate change impacts, 

vulnerability, sea level rise scenarios and adaptation strategies. Nearly VND 2,000 

billion (USD 98 million) was planned to implement the program. The mass media were 

activated for a publicity campaign to raise the public’s awareness of climate change 

(Nguyen, 2008b).  

The Action Program on Climate Change Response of Agriculture and the Rural 

Development Sector (Decision No. 543/QD-BNN-KHCN of 23 March 2011) was 

adopted in 2011. Recognising the importance of climate change, the Ministry of 

Agriculture and Rural Development (MARD) took the initiative in promoting climate 

change adaptation activities. With the purpose of coordinating activities related to 

climate change throughout the industry, the Ministry decided to set up the Action 

Program on climate change response of agriculture and the rural development sector in 

the period 2011-2015, looking forward to 2050 (MARD, 2011e). This document 

focuses on the responses by the agriculture sector only to the consequences of climate 

change, and does not address water management in the other sectors. In order to avoid 
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bias in choosing issues for responses, this document was not assessed for the purposes 

of this study. 

The Decision on National Climate Change Strategy (CCS) No 2139/QD-TTg was 

published on 5 December 2011 (Nguyen, 2011). Providing a century-long vision to 

respond to climate change, this decision charges government and localities with ten 

strategic tasks relating to addressing climate change impacts. These tasks are: 

developing active responses and climatic monitoring; ensuring food and water security; 

responding positively to sea level rise in vulnerable areas; protecting and developing 

forests; reducing or mitigating greenhouse gas emissions; enhancing biodiversity 

protection; improving state management in climate change adaptation; developing 

community capacity to adapt to climate change; developing scientific and technological 

capacity to adapt to climate change; improving international cooperation as well as 

diversifying financial sources and planning effective investment. 

The Decision on the Red River Delta Water Resource Plan (RRDWRP) is the only 

document that is specific to the RRD. This Decision No.1554/QD-TTg was signed by 

the Prime Minister on 17 October 2012 (Nguyen, 2012a). The RRDWRP proposes a 

general strategy to develop water resource management in the RRD up to 2020 and 

onwards to 2050. This plan aims to actively respond to climate change and SLR. 

Other legal documents have also been promulgated by the Minister of Agriculture and 

Rural Development to implement the action plan, including: Directive No.809/CT-

BNN-KHCN of 28 March 2011 on the mainstreaming of climate change into 

development, implementation of strategies, long and short-term plans, agricultural 

projects and rural development for the period 2011-2015 (MARD, 2011c); Decision 

No.214/QD-BNN-TCCB of 14 February 2011 on adjustment and supplementation of 

the organisation and personnel to the Steering Committee for the Action Program on 

climate change adaptation of agriculture and rural development sector (MARD, 2011a); 

and Decision No.796/QD-BNN-TCCB of 19 April 2011 on the regulations for operation 

of the Steering Committee for the Action Program on Climate change adaptation of 

agriculture and rural development sector (MARD, 2011f). In addition, a number of 

water-related decrees, ordinances, decisions, directives and circulars for guiding the 

management of water resources have been issued. Some other regulations were issued 

to assign water management responsibilities to the related agencies (Appendix 4). 
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However, although these documents (which are supplements to the eight documents 

above) address water management for agriculture, they do not take account of the recent 

consequences of climate change, and thus were not assessed in this study. 

In summary, five documents that govern water management in relation to agriculture in 

the context of climate change were selected for analysis and assessment: Law on Water 

Resources (LWR) 2012, Law on Environmental Protection (LEP) 1998, National Target 

Program to Respond to Climate Change (NTP) 2008, Decision on National Climate 

Change Strategy (CCS) 2011, Decision on the Red River Delta Water Resource Plan 

2012 (RRDWRP). 

1.2.5.2 Water institutional framework 

Under the Law on Water Resources, 1998 the Ministry of Agriculture and Rural 

Development (MARD) had the authority for water management in Viet Nam. However 

in 2002, when the Ministry of Natural Resources and Environment (MONRE) was 

established, responsibility for water resources management was transferred to MONRE. 

Molle and Chu (2009) consider that this change was appropriate for the implementation 

of IWRM because the water users in the agricultural sector are farmers who are subject 

to MARD. In other words, if state water management was assigned to MARD, 

agricultural water users would be the first priority. If water management is assigned to 

MONRE, there will be equity among a wider range of users. However, a number of 

overlaps and gaps in the implementation of state water management responsibilities still 

occur and time is required to fill the gaps (Molle & Chu, 2009). The amendments of 

2012 attempted to close these gaps by confirming MONRE’s responsibility for water 

management, and for the first time specifically addressed climate change (The 

Vietnamese National Assembly, 2012b). According to Do and Nguyen (2011), there are 

three levels of water management: 

 National level: the Department of Water Resources Management of MONRE; 

 Provincial level: the Department of Natural Resources and Environment which 

is an branch of the provincial government; 

 Local levels: local water officials and communities including women, youth and 

farmer organisations. Most of these organisations are quite active in 

implementing rural water supply and sanitation programs. 
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While water resource management systems are governed by MONRE, the management 

systems of water exploitation and utilisation have been assigned to some other 

organisations to administer: irrigation and drainage companies, urban water supply 

companies, urban sewerage companies, rural water supply units, hydropower plants, 

and navigation companies. The majority of these water businesses are initially 

supported by their ministries. For example, MARD supports farmers for agricultural 

production while the Ministry of Industry and Trade supports hydropower companies. 

In addition, there has been an increased shift from state-owned to public-owned 

companies. Some public-owned organisations are community or private units which 

mainly work in rural water supply, on-farm irrigation and small or medium size 

hydropower. All these organisations are supervised and monitored by the water 

resources management systems. Among the nine ministries, MONRE plays the main 

role in state water resource management, while governmental responsibilities are 

addressed by additional ministries. In addition, there are four main organisations which 

were set up to support water management in extreme cases including basin 

management, natural hazards and climate changes.  

Table 1.4 shows the 13 key agencies, including nine key ministries and four main 

organisations. 

Table 1.4. Assignment of responsibilities in the water sector 

Key agencies Responsibilities related to water 

The Ministry of Natural 

Resources and 

Environment (MONRE) is 

mentioned in Decree 

No.21/2013/ND-CP 

(Nguyen, 2013d). 

 Water resources management; 

 Water resources policies, strategies and legislation; 

 Hydro-meteorology;  

 Climate change response;  

 Water environment survey, monitoring and 

management;  

 River basin planning and management;  

 International river affairs including Mekong 

cooperation. 

The Ministry of 

Agriculture and Rural 

Development (MARD) is 

mentioned in Decree 

No.199/2013/ND-CP 

(Nguyen, 2013a) 

 Water development and exploitation for irrigation and 

drainage in agriculture, aquaculture, fishery, forestry 

and salt works; industry (wherever water could be 

shared from irrigation system);  

 Rural water supply and sanitation;  

 Flood control and management. 
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Key agencies Responsibilities related to water 

The Ministry of Industry 

and Trade (MIT) is 

mentioned in Decree 

No.95/2012/ND-CP 

(Nguyen, 2012c) 

 Hydropower;  

 Treatment of industry-polluted wastewater.  

The Ministry of 

Construction (MOC) is 

mentioned in Decree 

No.62/2013/ND-CP 

(Nguyen, 2013b) 

 Urban and industry water supply and sanitation;  

 Urban sewerage and pollution treatment.  

The Ministry of Transport 

(MOT) is mentioned in 

Decree No.107/2012/ND-

CP (Nguyen, 2012d) 

 Navigation. 

The Ministry of Health 

(MOH) is mentioned in 

Decree No.63/2012/ND-

CP (Nguyen, 2012b) 

 Drinking water and sanitation standards. 

The Ministry of Science 

and Technology (MOST) is 

mentioned in Decree 

No.20/2013/ND-CP 

(Nguyen, 2013e) 

 Water quality and environment standards. 

The Ministry of Plan and 

Investment (MPI) is 

mentioned in Decree 

No.116/2008/ND-CP 

(Nguyen, 2008c) 

 Water plan which relates to national economy;  

 Water related project investment plan (budget 

allocation, ODA and loan). 

The Ministry of Finance 

(MOF) is mentioned in 

Decree No.215/2013/ND-

CP (Nguyen, 2013c) 

 Water and environment financing: budget and loan 

administration; 

 Water resources tax; 

 Water and environment management fees. 

The National Water 

Resource Council (NWRC) 

is mentioned in Decision 

459/2014/QD-TTg 

(Nguyen, 2014) 

 Advice in key water matters such as: strategy, policy, 

major river basin planning, trans-basin diversion, 

major water project and international rivers. 

The River Basin 

Organisations (RBOs) is 

mentioned in Decision 

39/2001/QD-BNN-TCCB; 

Decision 37/2001/QD-

BNN-TCCB and Decision 

38/2001/QD-BNN-TCCB 

(Le, 2001; MARD, 2001) 

 Development of river basin plans, submitting for 

approval and monitoring the implementation; ensuring 

the coordination between integrated planning 

management and section administration;  

 Coordination of related agencies, ministries, sectors 

and provinces in basic investigation; water resources 

inventory and assessment; development, submission 

for approval and monitoring the implementation of 

plans for sub basins under Red-Thai Binh River, Cuu 

Long and Dong Nai Systems;  

 Recommending solutions for disputes over water 
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Key agencies Responsibilities related to water 

resources in Red-Thai Binh, Cuu Long and Dong Nai 

River Basin. 

A Climate Change 

National Steering 

Committee is mentioned in 

Decision 158/2008/QD-

TTg (Nguyen, 2008b) 

 Supervision of implementation of the National Target 

Program to Respond to Climate Change.  

The Central Steering 

Committee for Flood and 

Storm Control  is 

mentioned in the Order 

No.26-LCT/HDNN (Vo, 

1989) 

 Coordination of annual operations for flood and storm 

control during rainy season, in collaboration with the 

National Committee for Search and Rescue when 

necessary. 

In the opinion of Do & Nguyen (2011), coordination mechanisms between ministries 

are likely to improve. In addition, the positive role and impact of inter-provincial river 

basin organisations are expected to improve if responsibilities which are shown in Table 

1.4 are implemented adequately. 

In 2014, the National Water Resource Council (NWRC) was established. It consists of: 

Chair: the Deputy Prime Minister; Standing member (assisting the Deputy Prime 

Minister): MONRE Minister; Permanent members: the Vice Ministers of MONRE, 

MARD, MIT, MOC, MOT, MOST; Non-permanent members: MOH, MPI, MOF, the 

Ministry of Defence and representatives of central and local agencies with regard to 

specific issues of NWRC session are invited to the session concerned (Nguyen, 2014). 

The NWRC has been designed as a national body to coordinate and integrate the work 

of all branches of the water sector. The NWRC gives advice to the Government in the 

key water matters of strategy, policy, major river basin planning, trans-basin diversion, 

major water projects and international rivers (Nguyen, 2014).  

To implement Article 64 of the Law on Water Resources (1998), the River Basin 

Organisations (RBOs) were created by MARD in 2001 for three main river basins: the 

Mekong (Cuu Long), Dong Nai and Red-Thai Binh. Each of them has a River Basin 

Planning Management Board and office. The main tasks of RBOs were addressed to 

MARD (2001). From 2002 to 2010, eight RBOs were created by MARD with the goal 

of developing integrated water resource management including Red River-Thai Binh 
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River system, Cau, Nhue-Day, Ca, Vu Gia-Thu Bon, Dong Nai, Serapok, Mekong; 

three others were formed by MONRE with the aim of water environment protection 

including Cau, Dong Nai, Nhue-Day. However, none could play as effective a role as 

expected because of inappropriate legal, institutional and financial settings (Do & 

Nguyen, 2011). 

In 2003 the exchange of data and information was regulated and the responsibilities for 

environment, water resources information and data collection (quantity, quality, surface 

and groundwater), monitoring and forecasting systems were assigned to MONRE. In 

addition, other water utilisation agencies of other ministries were required to carry out 

data collection related to their own development (Phan, 2003). However, information 

and data systems are still incomplete; exchange and dissemination of information and 

data are limited as well. Therefore, water information and data are still inadequate, 

especially information and data for remote and coastal areas, social and environmental 

impacts, and public communication of water resources status (Do & Nguyen, 2011). 

As noted earlier, in 2008, the National Target Program to Respond to Climate Change 

was launched (Nguyen, 2008b). More detail is provided here. In this program, MONRE 

was required to: 

 Develop policies, strategies and manage the activities related to climate change 

in all sectors and localities in Viet Nam; 

 Guide sectors and provinces to set up an action plans to adapt to climate change; 

 Evaluate and monitor the progress of implementation of action plans; 

 Coordinate public awareness, policy dialogues and international cooperation; 

 Set up climate change and sea level rise scenarios for Viet Nam; 

 Integrate the climate change activities into social-economic development for 

implementation of climate change activities; 

 Mobilise participation from NGOs, civil society and the private sector. 
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A National Steering Committee was also set up to implement the National Target 

Program to Respond to Climate Change with the following membership: 

 The Prime Minister (chairman); 

 The Minister of MONRE (standing vice chairman); 

 The Minister of MPI (vice chairman); 

 The Minister of MOF (vice chairman); 

 The Minister of MARD (member); 

 The Minister of MOFA (member). 

For specific water-related purposes, the Government also has a special inter-ministerial 

body, the Central Steering Committee for Flood and Storm Control which was already 

operating in MARD and is composed of several related ministry representatives. The 

Central Steering Committee for Flood and Storm Control coordinates annual operations 

for flood and storm control during the rainy season, in collaboration with the National 

Committee for Search and Rescue when necessary. 

1.2.5.3 Other adaptation responses to climate change 

To reduce vulnerabilities to climate change, some adaptation responses have been 

proposed, including continuing to develop multi-purpose reservoirs, building dams and 

sluices to shut off saltwater downstream in the North Delta, upgrading river and sea 

dyke systems, restoring forests, saving water in various sectors especially in agriculture, 

and cooperation with China in water resource management (Global Water Partnership, 

2010b; IMHEN, 2010). 

In rural areas, two continuous five-year National Target Programs of Rural Water 

Supply and Sanitation have been agreed by the Government since 2000. The purpose of 

these programs is to meet the country’s Millennium Development Goals, including the 

2010 targets of 85% of rural households having an average clean water supply rate of 60 

l/capita-day, and about 70% of rural households accessing hygienic latrines (Nguyen, 

2000). Farmers in rural communities have been persuaded to participate in and 

contribute to the program. Policy and funding have been approved to support the 

program. Consequently, “remarkable results” in rural supply coverage have been 

achieved, although the water supply quality does not yet meet national quality standards 
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(Do & Nguyen, 2011). However, in the Mekong delta, research by Waibel et al. (2012, 

p.186) highlighted that clean water supply is still a problematic issue for 30-50% of 

rural households. 

Forest planting and protection programs of MARD, especially the five million ha forest 

program from 1998 to 2010, are great contributions to adaptation to climate change in 

Viet Nam because it has helped to increase the proportion of forested cover from 32% 

in 1998 to 39.1% in 2010 (MARD, 2011g). As a result, flood and landslides have been 

prevented to some extent. However, more than two million ha still needs to be 

reforested (MARD, 2011g). Moreover, MARD has carried out many projects and 

programs introducing mechanisms for animal husbandry waste treatment to produce 

biogas, and for clean energy development including combined irrigation and small 

hydroelectricity production.  

In April 2007, MARD carried out a general evaluation of climate change impacts on 

agriculture and rural development. The report of MARD in July 2007 collected 

information about climate change and its expected impacts on Viet Nam; evaluated 

impacts of climate change on the industry of agriculture and rural development; and 

proposed solutions, including the proposal for a research program on climate change 

adaptation (MARD, 2007). 

In addition, many projects and programs were considered and implemented. For 

example, the volume of methane production in different situations was measured and 

appropriate watering regulations were proposed so as to mitigate the volume of methane 

production in the atmosphere (MARD, 2008b). 

Scientific and technological projects related to water management also have been 

undertaken. These include reuse-recycling-retention of water from wells; economical 

use of irrigated waters; water and climate change adaptation; benchmarking and urban 

industrial pollution; flash flood and landslide management; restoration of coastal 

ecosystems (Do & Nguyen, 2011). 

In addition, many projects have been planned to implement climate change action plans 

of the agricultural and rural development sector for the period 2010-2015 (MARD, 

2011e) (Appendix 5), and a number of projects have been prioritised for investment 

starting from 2010 (Appendix 6). 
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In order to respond to changes in climate (temperature and annual rainfall), farmers in 

Viet Nam (Smyle & Cooke, 2011) like farmers worldwide (Fujisawa & Kobayashi, 

2010; Mimura et al., 2014) change their crop patterns, alter sowing times, varieties or 

irrigation and fertiliser control. Some adaptive activities adopted by farmers include 

changes to sowing dates, switching to drought-tolerant crops, switching to rice-fish 

rotation, switching from maize to livestock. However, lack of credit, the high 

investment cost and a lack of information raise barriers to effective adaptation. 

Therefore, greater investment in education and training for livelihood diversification 

within and outside agriculture, and the development and dissemination of technologies 

have been suggested as a long term adaptation strategies (Smyle & Cooke, 2011). 

 Integrated water resource management (IWRM) 1.3

IWRM has been defined by the Technical Committee of the GWP (Global Water 

Partnership, 2010c) as a process which encourages the coordinated development and 

management of all natural resources in order to achieve the highest economic and social 

welfare. In the process, the sustainability of vital ecosystems is addressed. Various 

principles are applied to IWRM approaches in order to implement effective, equitable 

and sustainable solutions. The elements that need to implement IWRM successfully will 

be fully discussed in Chapter 4. IWRM is an integrated, participatory planning and 

implementation concept to manage and develop water resources. In the process, a 

balance of social and economic needs and protection of ecosystems for future 

generations is required. In the IWRM, water is considered as an economic commodity 

taking into account affordability and equity criteria. This view was also recognised in 

the Dublin Principles ("The Dublin statement on water and sustainable development," 

1992). 

IWRM is a process that cannot be achieved all at once. In other words, it needs to be 

implemented step by step, setting very clear goals and timetables to achieve these goals. 

For a given river basin, the goal is to achieve water security for all water users and to 

manage harm. However, each developing country has its own perspective on IWRM 

because of the individual difficulties it must deal with (NARBO, n.d.). 

Existing policies emphasise IWRM principles (Waibel et al., 2012) which was 

introduced to Viet Nam in 1998, five years after the United Nations Environment 
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Programme supported the implementation of IWRM. In 2008, the Asian Development 

Bank (ADB) supported MONRE to carry out an overall evaluation; namely the Water 

Sector Review, which focused on the IWRM approach to management and the need to 

achieve IWRM in Viet Nam. To consider the implementation of IWRM in Viet Nam, 

various elements need to be examined: legislative power, which is represented by the 

National Assembly and the Provincial People’s Committees; executive power, 

ministries and line agencies; integration at both vertical and horizontal levels; and the 

need to involve all stakeholders in making the management plan (Do & Nguyen, 2011; 

NARBO, n.d.; UNESCO, 2009). To successfully implement IWRM in Viet Nam some 

weak points including governmental fragmentation and separatism, top-down 

participation, and high centralisation of administration need to be addressed (Edsel & 

Nguyen, 2009). 

1.3.1 Water use and entitlement 

The Law on Water Resources (1998/2012) has addressed water use and entitlements as 

one of the elements of IWRM. Water rights and water allocation need to be protected 

because these relate to security of basic needs and are necessary to sustain human life, 

especially, in the major river basins of Asia where rapid population growth, 

urbanisation and industrial transformation have led to increasing number of conflicts 

(Peña, 2011). In order to manage water resources in these river basins effectively, the 

difference between water rights and water allocation should be identified. A water 

right is the taking and using of water which is allowed by governmental approval (i.e. a 

legal right). Water allocation is a process in which an available water resource is 

distributed to users, based on water using rights which are granted, transferred, 

reviewed, and adapted (according to availability). The issue of water rights has attracted 

considerable attention from both academic and international organisations. Not all water 

users require a licence in Viet Nam. For example, domestic use, watering for animal 

husbandry and small gardens that have no commercial purposes do not require any 

water licence. In terms of water shortage, the Law on Water Resources has regulated 

some priorities: basic human needs, water for cattle, poultry rearing, freshwater and 

marine aquaculture, important industrial establishments and research institutions, food 

security and crops of high economic value (The Vietnamese National Assembly, 1998, 

2012b). 
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1.3.2 Others issues relating to IWRM 

Several other issues can affect the success of implementation of IWRM. They include 

the need for policy reforms to enable IWRM, the failure of previous agreements, 

pressures of growth and lack of clarity about economic or environmental priorities, 

transboundary tensions, questions of how costs are to be recouped, and the low 

awareness of environmental issues in the general population. IWRM is still a new 

approach for Viet Nam and some policies will need to be reformed to reflect IWRM. 

Decision makers need to consider a number of important factors to achieve successful 

policy reforms. First, policy reform is an inherently political process, so the process of 

reform itself should be constantly reviewed, adjusted and supplemented. Second, the 

government is the primary but not the only actor in the reform process. In other words, 

the policy making process requires the participation of all stakeholders. Third, capacity 

building, information and data sharing, and public debate are crucial to make sure that 

all stakeholders are property informed and can raise their voices. Finally, 

implementation of a policy must be flexible enough respond to new knowledge and 

opportunities (Molden, 2007). 

Many river systems have water sharing agreements which are related to the IWRM 

perspective, but these agreements have failed due to lack of shared hydrological data 

and the absence of participatory actors in negotiation (McShare, 2013). This has led to 

difficulties in implementing water sharing agreements, namely: mismatch between 

supply and demand; over-allocation; conflict between upstream and downstream users 

due to over apportioning of stream flows; rigid mechanisms and different priorities of 

water users. In order to deal with these problems flexible institutional arrangements 

need to be formulated (Ludwig, 2009). 

Industrial growth and population increase put intense pressure on river basin 

management and adaptation to climate change. There is an urgent need for a review and 

updating of the master plan for river basin management to address these pressures at a 

national level. Policy implementation is more difficult when people have to choose 

between environmental and social benefits (Do & Nguyen, 2011). Sustainable 

development of water resources (irrigation, drainage and flood control) should be a 

clear policy focus. However, industrial growth and the pressure of population increase 

will put more stress on water resources as water is recognised as a resource to be 
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exploited for social and economic purposes. In terms of climate change, it must be 

clearly understood that adaptation is the primary approach (Do & Nguyen, 2011). 

Trans-boundary water management needs to be considered as well. The two largest 

river basins in Viet Nam, the Red River and Mekong River, are international. Negative 

impacts downstream from upstream development are among the biggest issues for Viet 

Nam. In the case of the Mekong, Viet Nam strongly believes that it is faced with new 

challenges of lower mainstream hydropower development (Do & Nguyen, 2011; Pham 

et al., 2012). 

Economic factors or effectiveness need to be considered by policy makers. The user 

pays principle is applied in Viet Nam, but irrigation services are exempt, which differs 

from the principles of IWRM. Sewerage and water pollution treatment need to meet 

strict standards, and polluters should pay for sustainable management. Sanitation is 

being operated by many sectors, but there is a lack of coordination at the national level. 

The link between sanitation and water resources management and protection needs to be 

clearer (MONRE, 2011). 

Improvement of public education and communication about water has been debated in 

many meetings. Raising awareness, training and policy dialogue activities which are 

undertaken by several stakeholders, especially by the civil society, have supported water 

policy formulation and water sector improvement. However, information sharing and 

communication activities should focus more on basins at local levels in order to 

encourage and support community involvement (MONRE, 2011). 

 Thesis aims, scope and outline of methodology 1.4

1.4.1 Aims 

The aim of this study is to examine the climate change issues identified by stakeholders 

in the agricultural sector within the RRD and analyse whether the selected policy and 

legal documents give appropriate support to the implementation of IWRM in dealing 

with those issues. The key policies and legal documents were analysed and examined to 

see whether they existed only on paper, or whether they were effective to deal with 

climate change in the context of IWRM on the ground. 
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1.4.2 Scope 

My experience working for 14 years in MARD showed me that agriculture is the main 

pillar of the economy of Viet Nam. Agriculture is also the sector of the economy which 

will be most affected by climate change. Given the likely consequences of climate 

change, it is important to understand the extent and nature of impacts and how societies 

can respond. This thesis will seek to determine the adaptation strategies that are now 

being used by local communities in the context of rising sea levels, altered flow 

regimes, and drought and salt intrusion in the Red River Delta in Viet Nam and how 

effectively they are supported by the five documents selected: Law on Water Resources 

(LWR) 2012, Law on Environmental Protection (LEP) 1998, National Target Program 

to Respond to Climate Change (NTP) 2008, Decision on National Climate Change 

Strategy (CCS) 2011, Decision on the Red River Delta Water Resource Plan 2012 

(RRDWRP). These documents were chosen for analysis because they are the most up-

to-date documents about the environment, and their focus is related to climate change 

adaptation in the RRD under the IWRM principle. These policy and legal documents 

will be reviewed and assessed using the conceptual framework developed on the basis 

of Integrated Water Resource Management and good water governance theories to 

determine whether or not they can support appropriate adaptation to climate change. 

IWRM and good water governance theories are used because good water governance is 

considered as the heart of successful IWRM implementation (Funke et al., 2007; Van 

der Zaag, 2005, p.870) which is acknowledged as the appropriate approach to water 

management under conditions of both socio-economic and environmental changes (Al 

Radif, 1999; NARBO, n.d.). 

This research has not attempted to address projections of climate change. Climate 

change seems certain but extent and the end consequences are still not certain. 

Likewise, social and economic changes because of increasing industrialisation and 

urbanisation and rural-urban migration will certainly cause further changes to the 

agricultural sector (Van der Keur et al., 2008). However, since these changes cannot be 

predicted with certainty, this research has focused on how the agricultural sector is 

currently responding to climate change.  

Because little is understood as to how the agricultural sector in the RRD is currently 

adapting to known effects of climate change, the research needed to (1) gather 
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perceptions of key stakeholders (2) analyse the key policy and legal documents and (3) 

test these documents against findings on the ground. To do this, I used a methodology 

based on the grounded theory approach.  

1.4.3 Methodology 

According to Creswell (2009, p.12), grounded theory is “a strategy of inquiry in which 

the researcher derives a general, abstract theory of process, action, or interaction 

grounded in the views of participants”. This process involves using multiple stages of 

data collection and identification of interrelationships of categories of information 

(Charmaz, 2014; Corbin & Strauss, 1990). Contrary to the traditional methodology 

approach, which begins with the theory or the framework then examines a phenomenon, 

grounded theory allows for the formulation of hypotheses or theories based on existing 

phenomena, or based on the participants’ main concern and how they try to resolve this 

concern (Glaser, 1992). Grounded theory investigates the actualities in the real world 

and analyses the data with no preconceived ideas or hypotheses (Glaser & Strauss, 

1967). In other words, in qualitative grounded theory methodology, the theory emerges 

inductively from the data (Chesebro & Borisoff, 2007, p.10; Creswell, 2009, p.63).  

There are three main reasons for choosing the grounded theory methodology for my 

research. First, in the literature there is little information about the real CC issues in 

relation to agriculture in the RRD. Grounded theory allows the researcher to find the 

issues that are pertinent to the relevant site. Second, grounded theory helps researchers 

avoid bias in selecting the issues to be investigated, since the issues emerge from the 

participants themselves. In addition, since conclusions drawn are grounded in the 

actualities of the research site, this approach helps minimise the risk of bias. Finally, 

grounded theory can save time and money for the research.  Since the data which are 

relevant to the research question can be assessed early on, this approach helps to avoid 

investing too much time and money in collecting and analysing data that are not 

ultimately needed.  

Data collection of grounded theory enables the researcher to select topics that maximize 

the potential to discover as many dimensions and conditions related to the phenomenon 

as possible (Corbin & Strauss, 1990). Grounded theory data collection is usually in the 

form of interviews. However, many data collection methods can be used: focus groups, 

observations, informal conversation, group feedback analysis and individual or group 
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activity which yields data (Dick, 2005, p.4). In this research, I used semi-structured 

interviews, focus groups, and open-ended questionnaires (see Chapter 3).  I then used 

the data from theories of IWRM and good water governance (see Chapter 4) to develop 

the conceptual framework for analysing selected documents on climate change 

responses in the RRD in relation to the agricultural sector.  

Grounded theory data analysis involves searching out the concepts behind the actualities 

by looking for concepts and categories. This process is called coding (Charmaz, 2014, 

p.342) and the short descriptor phrase is a code (Allan, 2003a; Corbin & Strauss, 1990, 

p.61). Coding is a form of content analysis to find the underlying issues amongst the 

data. During the analysis of an interview, the researcher will become aware that the 

interviewee is using words and phrases that highlight an issue of importance to the 

research. The issue may be mentioned again in the same or similar words and is noted 

and described in a short phrase. Codes are then analysed and those that relate to a 

common theme are grouped together. This is called a concept (Allan, 2003a; Charmaz, 

2014, p.342; Corbin & Strauss, 1990, p.61). Concepts are then grouped to find higher 

order commonalities called categories. These concepts and categories lead to the 

emergence of finding or a theory (Allan, 2003a; Corbin & Strauss, 1990, p.61).  

For this research, the coding was all done manually. Normally, Nvivo would be used to 

analyse data for qualitative research and is useful for coding. However, this software is 

not available for Vietnamese texts. Translating all the transcripts into English would 

have been too time consuming and costly. Thus this research did not make use of 

Nvivo, and the process of coding, finding concepts and categories was presented in 

Chapter 3.  Chapter 3 addresses the methods used for interviewing and focus groups in 

order to identify the actual climate change issues that face agriculture in the Red River 

Delta. Chapter 4 sets out the method used to evaluate the effectiveness of policies and 

documents in addressing climate change. 

 Significance 1.5

This study will have three main contributions to knowledge and theory. First, this study 

will used grounded theory, that is, it will be based on the perceptions of all stakeholders, 

especially the most vulnerable (farmers), through interviewing selected scientists, 

government staff and farmers to determine the effectiveness of institutional 

arrangements in implementing IWRM to support adaptation to climate change in the 
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agricultural sector in the RRD. This contrasts with previous studies which have relied 

on a review of the literature to examine theory of water governance such as research by 

Molle and Chu in the Red River Basin (2009; 2011). Thus, it will allow me to see the 

actual consequences in relation to the agricultural sector in the RRD that the 

respondents are concerned about and the actual responses to those concerns.  

Second, this study will need to develop a tool to assess the effectiveness of policies and 

legal documents in supporting the stated policy aims – supporting IWRM in adaptation 

to climate change. Thus the study will contribute by providing to the theory a new tool 

to evaluate the effectiveness of policies and legal documents on water governance in 

general and climate change responses in particular. 

Third, this study will evaluates IWRM as adopted by major policies and legal 

documents and to what extent the concept underpins how the agricultural sector has 

adapted to climate change in the RRD. This study will offer an analysis of the 

achievements or shortcomings of the implementation of IWRM, and will offer 

directions for improving water governance in the RRD. Critically, the study also 

recommends how these limitations can be addressed at the community and national 

levels. Addressing these limitations will be a precondition for effective implementation 

of IWRM, which may then offer direct benefits to vulnerable people in rural and coastal 

areas. 

The key research questions of this thesis are: 

1) What are the current challenges for water management in the Red River Delta in the 

face of climate change? 

2) How will these challenges affect IWRM? How are these being dealt with at national 

and community levels?  

3) Are the current policies and legal documents appropriate for managing water to 

meet IWRM goals under various climatic conditions?  

4) What are the limitations and barriers to climate change adaptation in the Red River 

Delta? 

The link between the four research questions and the seven thesis chapters is 

shown in (Figure 1.1).
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Figure 1.1. The links between the four research questions and the seven thesis chapters 

 Overview of the study 1.6

The research questions are mainly addressed in the first six chapters and 

recommendations are made in the final Chapter.  

Chapter 1. Introduction  

This introductory chapter examines the global challenges from climate change, with a 

particular focus on the competition between different water users including agriculture 

and food security, urban and environmental needs. It considers the specific challenges 

for water management in Viet Nam, in the face of climate change. A review of the 

international literature relating to IWRM and climate change is presented. It also 

• Chapter 1, 2, 3 What are the current challenges for water 
management in the Red River Delta in the 

face of climate change? 

• Chapter 2,3,5 How will these challenges affect IWRM? 
How are these being dealt with at national 

and community levels?  

• Chapter 4, 5, 6 Are the current policies and legal documents 
appropriate for managing water to meet IWRM 
goals under various climate change conditions?  

• Chapter 3, 4, 6, 7 What are the limitations and barriers to climate 
change adaptation in the Red River Delta? 
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incorporates a brief overview of some key Vietnamese policies and legal documents and 

identifies the research questions and outlines the structure of the thesis. 

Chapter 2. Case study (The Red River Delta) 

This chapter addresses research questions number 1 and 2. It examines the current 

challenges for water management in the Red River Delta (RRD), and explores the 

effects of climate change on the key areas of water resources, agriculture and food 

security. Environmental and urban issues are discussed as well. The main effects of 

climate change to be considered are sea level rise (SLR) and flooding on agricultural, 

urban and environmental sectors
3
. The effects of rising sea levels focus on the loss of 

agricultural land, loss of aquaculture and of fisheries production. Other key concerns are 

salt water intrusion, effects on water availability, and impacts on urban areas and the 

environment. 

Chapter 3. Field survey of attitudes and responses to climate change  

This chapter answers the research questions number 1, 2 and 4. In this Chapter, the 

theory of grounded methodology as mentioned in 1.4.3 was applied to collect and 

analyse data by conducting field questionnaire surveys of government officials and 

scientists and open-ended questions to farmers from three topographic areas. In total, 80 

people from three groups (scientists, government staff and farmers) in three different 

areas (coastal, plain and mountainous) were interviewed in the field surveys. The 

specific interview and analyse methods are described in this chapter.  

Chapter 4. Policy and legal document assessment framework  

This chapter outlines the methodology for the research and aims to address research 

questions number 3 and 4. I collected and critically analysed secondary data from a 

variety of literature on IWRM and water governance. 

Chapter 5. Water governance and policy in Viet Nam 

                                                 

3
 Environmental sector that I mentioned in this thesis related to institutions, organisations, agencies and 

NGOs responsible for managing the environment work  
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This chapter addresses research question number 2 and 3. It describes and reviews the 

policies and legal documents governing water management in the Red River Delta in 

the light of IWRM principles. There is not much published literature on these matters, 

and certainly not many in the English language. Therefore, although the chapter is 

largely descriptive, it is original work and a contribution to scholarship in the area. 

Chapter 6. Assessment of legal and policy documents governing climate change 

adaptation 

This chapter answers research question number 3 and 4. I identify potential adaptation 

responses to the challenges identified and described in chapters 2 and 3. In particular, 

this Chapter examines the climate change issues identified by the interviewees in the 

agricultural sector within the RRD and analyses whether the selected policy and legal 

documents give appropriate support to the implementation of IWRM in dealing with 

those issues.  

Chapter 7. Synthesis, significance and recommendation  

This chapter summarises the results of this research. Some recommendations are made 

to fill in the gaps in policy and legal documents relevant to adaptation to climate change 

in the RRD. It also highlights significance and limitations of the study.  
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CHAPTER 2 CASE STUDY (THE RED RIVER DELTA) 

 Characteristics of the Red River Delta (RRD) 2.1

Similar to other deltas, the RRD is a low-lying plain, therefore is highly sensitive to 

change in sea level and subject to climatic impacts from upstream (freshwater input) 

and downstream (sea level change and typhoons) as well as human activities (land use 

changes, dykes, irrigation, urbanisation) (Boateng, 2012; Nicholls et al., 2007).  

The RRD with a land area of 21,050.9 km
2 

is densely populated (Do et al., 2012) with a 

population of 20,236,700 (961 person/km
2
) in 2012. It is an agriculturally rich area (Do 

et al., 2012) with most of the land (61.7% of whole natural land area) devoted to rice 

cultivation (Le et al., 2007b). The delta is the hub of all economic activity including 

industrial activity in the north (Adger, 2000, p.743; Luu et al., 2010) (Table 2.1). 

Table 2.1. The land area, population and population density of the RRD in 2012 by 

provinces 

No. Province Land area (km
2
) Population (‘000 

persons) 

Population 

density 

(persons/km
2
) 

1 Ha Noi 3,323.6 6,844.1 2,059 

2 Vinh Phuc 1,236.5 1,020.6 825 

3 Bac Ninh 822.7 1,079.9 1,313 

4 Quang Ninh 6,102.3 1,177.2 193 

5 Hai Duong 1,656 1,735.1 1,048 

6 Hai Phong 1,523.9 1,904.1 1,250 

7 Hung Yen 926 1,145.6 1,237 

8 Thai Binh 1,570 1,787.3 1,138 

9 Ha Nam 860.5 790 918 

10 Nam Dinh 1,652.6 1,836.9 1,112 

11 Ninh Binh 1,376.7 915.9 665 

 Total 21,050.9 20,236.7 961 

Source: (General Statistics Office, 2012) 

With population pressure and economic development, the demand for fresh water has 

increased. While the infrastructure protecting from floods and salinity, which has 

developed since the 11
th

 century (Pham et al., 2013) with simple technology for a much 

smaller population, is inadequate for dealing with climate change (Boateng, 2012; 

Pilarczyk & Nguyen, 2005).  
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 Flooding in the RRD 

Flooding in the delta is often the result of intense weather systems, mostly heavy rains, 

and is exacerbated by tidal influences (Pilarczyk & Nguyen, 2005). Rainfall, and 

therefore flooding, is seasonal.  

 Location of provinces and cities in the Red River Delta (Figure 2.1) 

 

Figure 2.1. Location of provinces and cities in the RRD 

Source: (MARD, 2011d) 

The RRD covers 11 provinces and cities (Figure 2.1): Nam Dinh, Ninh Binh, Thai Binh, 

Quang Ninh, Hai Phong, Vinh Phuc, Ha Noi, Ha Nam, Hung Yen, Bac Ninh, and Hai 

Duong (General Statistics Office, 2012). There are five coastal provinces (Nam Dinh, 

Ninh Binh, Thai Binh, Quang Ninh and Hai Phong) and six plainland provinces (Vinh 

Phuc, Ha Noi, Ha Nam, Hung Yen, Bac Ninh and Hai Duong) (Trinh, 2009).  
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2.1.1 Climate 

The annual average temperature ranges from 16 to 20
o
C (Trinh, 2009). The record high 

temperatures in various places are: Mong Cai (39.1
o
C in July 1935), Coto Island 

(36.2
o
C in July 1976), Bach Long Vy Island (33.9 

o
C in July 1968). The record low 

temperatures in various places are: Tien Yen (0.9 
o
C in January 1967) and Coto Island 

(4.4 
o
C in January 1977) (Trinh, 2009). 

The average rainfall is 1,800 mm per year, with 85-90% in July to September (Le et al., 

2007b; Pilarczyk & Nguyen, 2005). The coastal area of Quang Ninh has the highest 

rainfall (2,000-2,400 mm per year) with 130-160 rainy days. In contrast, most districts 

in the plainland provinces of Hai Duong and Hung Yen receive the lowest rainfall 

(1,200-1,600 mm per year). The average of number of rainy days is 90-120 days per 

year and the highest rainfall in a day was 422.5 mm (Tien Yen, 03 September 1973) 

(Trinh, 2009). Typhoons frequently occur in the coastal provinces from Quang Ninh to 

Ninh Binh. On average, three to four typhoons occur a year. Typhoons are usually 

associated with heavy rain and occur from June to October (Trinh, 2009). 

Thunderstorms usually appear early in the rainy season with strong winds, heavy rains, 

lightening. Thunderstorms occur less frequently at Bach Long Vy Island (23.2 

days/year) and most frequently in the inland provinces (77 days/year) (Trinh, 2009). 

2.1.2 Characteristics of the main rivers 

There are two main river systems in the Red River Delta: The Red River and Thai Binh 

River systems (Figure 2.2):  

 The Red River system 

The Red River arising in southern China is 1,130 km long. It has five main branches: 

the Duong River, 64 km long, and transfers water from the Red River to the Thai Binh 

River; the Luoc River, 72 km long, transfers water to the Van Uc River; the Tra Ly 

River, 964 km long, runs to the sea; the Dao River, 31.5 km long, joins the Day River 

then discharges to the sea; and the Ninh Co River, 51.8 km long, flows into the sea 

(Trinh, 2009). The alluvium load is 186 million tonnes. The average discharge to sea is 

2700m
3/s

. 
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 The Thai Binh River system 

The Thai Binh River has many branches and tributaries. It flows into the sea through the 

Van Uc and Nam Trieu estuaries. The water regime of the Thai Binh River is the same 

as the Red River; however, the total flow and alluvium load are lower. Its average 

volume at Pha Lai is 826,109 m
3
 with 1.2 million tonnes of sandy mud. This river 

annually receives 32% of water and 27.5 million tonnes of sandy mud from the Red 

River through the Duong and Luoc Rivers (Trinh, 2009). 
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Figure 2.2. Red and Thai Binh River systems 

Source: (Nguyen & Umeyama, 2011) 

The Red River system carries high amounts of red sediment, hence the name (Le et al., 

2007b) and has a discharge that is one quarter that of the Mekong. However, the two 

systems carry a similar amount of sediment (215 million tonnes per year). (Table 2.2) 

shows some main river characteristics of the RRD (Pilarczyk & Nguyen, 2005). 

Table 2.2. Characteristics of the main rivers in the RRD 

No. River 

characteristics 

Unit Thai Binh 

River 

Red River Total 

1 Catchment area Km
2 

12,680 143,000 155,680 

2 Average discharge to 

sea 

M
3
/s 1,200 2,700 3,900 

3 Peak discharge M
3
/s 10,000 25,000 35,000 

4 Annual sediment Million 

tonnes 

29 186 215 

Source: (Pilarczyk & Nguyen, 2005) 

2.1.3 Marine characteristics 

The tidal regime from Quang Ninh to Ninh Binh is influenced by coastal topography 

and inshore waves. In general, there is one flood and one ebb tide per day with a tidal 

range of 2.5 to 3.5 m (Do et al., 2012). The tide level is highest in May, June, July, 

October and November and lowest in March, April, August and September (Trinh, 

2009). 

In inshore islands such as Hon Dau and Quang Ninh coasts, an extreme storm surge can 

reach 1 to 1.5 m. However, in shallow bays and over long shallow funnel-like estuaries, 

storm surges can be double that (3 m) in front of sea dykes (Pilarczyk & Nguyen, 2005). 

In winter, the region of Quang Ninh and Hai Phong has an average surface temperature 

of 15-17 
o
C. Water temperature rises to 29-30 

o
C in summer in both the bottom and 

surface layers, decreasing from inshore to offshore. The difference of temperature 

between the surface and bottom layers is about 0.2-0.5 
o
C (Trinh, 2009). 
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The average salinity of sea water is 25-30‰, increasing from inshore to offshore and 

from surface to bottom. This salinity increases in the dry season and decreases in the 

rainy season. In particular, in the dry season, salinity is high at both surface and bottom 

layers with 28.5-30‰. In the rainy season, the average salinity in Ha Coi Bay is 28.2‰ 

in the surface layer and 28.62‰ in the bottom layer (Trinh, 2009). 

2.1.4 Socio-economic characteristics of the RRD 

The region around Ha Noi, Hai Phong, Quang Ninh, Hai Duong, Hung Yen, Bac Ninh 

and Vinh Phuc is a dynamic zone for socio-economic development in the North. The 

zone annually contributes about 18% of the country’s GDP, of which less than 20% is 

from agriculture, more than 40% is from industry and about 40% is from services 

(Trinh, 2009). In 2012, for the whole country, agriculture, forestry and fishing 

contributed about 19.7% to the country’s GDP, industry, construction contributed about 

38.6% and service contributed 41.7% (General Statistics Office, 2012). Between 2001 

and 2008, the RRD achieved a high economic growth rate of 8-12% per year. As a 

result of industrialisation and urbanisation, a large area of farming land and forests has 

been converted into urban land (Trinh, 2009). The RRD population is 20,236,700 

people (22.8% of the population of the whole country) (General Statistics Office, 2012).  

 Agriculture, fishery and forestry 

The RRD is a major zone for agricultural development and forestry. In particular, 

cultivation of rice, maize, vegetables and fruits as well as breeding of cattle and poultry 

are strongly developed in Hung Yen, Hai Duong, Nam Dinh, Thai Binh, Ninh Binh, and 

Ha Nam (Trinh, 2009). Fishery including aquaculture and fishing is well developed in 

the coastal provinces of Quang Ninh, Hai Phong, Thai Binh, Nam Dinh and Ninh Binh. 

The growth rate of agriculture was 3-4% and fishery 4-8% per year between 2001 and 

2008 (Trinh, 2009). 

Forestry is an important economic sector in Vinh Phuc and some districts of Ha Noi, 

Hai Phong, Ninh Binh and Quang Ninh. However, both the forest land area and quality 

of forests are declining resulting in significant environmental pressure (Trinh, 2009). 

According to the General Statistics Office (2012), even though new areas of forest have 

been planted between 2005 and 2012, the quality and the forest land areas are degraded 

because of fires and deforestation (Table 2.3). 
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Table 2.3. Areas of forest in the RRD 

Forest area 

(thousands ha) 

2005 2009 2010 2011 2012 

Planted forest 13 18.8 18 12 14.5 

Areas affected by forest fires 0.196 0.216 0.104 0.033 0.115 

Areas deforested  0.066 0.008 0.004 0.001 0.004 

Source: (General Statistics Office, 2012) 

 Industrialisation 

The RRD is not only a large agricultural area in Viet Nam but it is also rich in resources 

and minerals. In particular, the delta has large resources of coal and construction 

materials with high economic value. Currently, many provinces of the Northern Focal 

Economic Zone including Ha Noi, Quang Ninh, Hai Phong, Bac Ninh, Hai Duong, 

Hung Yen, Ha Nam and Vinh Phuc have good conditions for strong industrialisation 

and modernisation (Trinh, 2009).  

In the RRD, between 2001 and 2008, industrial growth was 15-30% (higher than the 

national average). Industry maintained a high growth rate of more than 20% per year 

and contributed about 40% of GDP. Thai Binh, Ninh Binh, Nam Dinh, and Ha Nam 

have focused more on agricultural development (Trinh, 2009). 

 Climate change effects in the RRD 2.2

2.2.1 Natural disasters 

The RRD has long suffered from violent typhoons, which bring high winds (often over 50 

m/s) and heavy rain. Between 1980 and 1997 there were 26 major typhoons in the RRD 

with a maximum wind speed of more than 50 m/s (Trinh, 2009) triggering waves of up to 

14 m (VNCOLD, n.d). These typhoons cause immense damage to the economy and to the 

inhabitants. The frequency of typhoons has increased in recent decades and is estimated to 

be more serious in the near future (Do et al., 2012, p.105). Typhoons in combination with 

rainstorms and SLR can negatively affect the livelihoods of many residents living in the 

delta because they cause loss of farmlands, wetlands, mangrove, salt intrusion and water 

borne disease (Boateng, 2012; Chan et al., 2012; Do et al., 2012). The coastal province of 

Haiphong, in the RRD, is ranked as 10 (4,711,000 people) and 26 (USD 333.7 billion) out 
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of 136 global port cities in the world in terms of population and economic assets, 

respectively, exposed to coastal flood risk by 20170 (Chan et al., 2012, p.45). 

In the second half of the last century, the Red River’s floods were more frequent, larger 

and more intense (larger scale and shorter cycle) compared to the first half of the 

century (Nguyen et al., 2011, p.172). Floods in 1945, 1969, 1971 and 1996 had peaks of 

more than 13 m which was higher or equal to the regulatory flood level of 13.6 m in Ha 

Noi. The floods in 1971 with a yearly return interval of 200-250 years, and the floods in 

1945 with the yearly return interval of 100 years each were considered large floods. The 

highest flood occurred at Son Tay, with a peak flood flow of 45,000-51,000 m
3
/s, which 

is a once in a thousand year event (Nguyen et al., 2011; Trinh, 2009). 

In order to defend the area against floods, a dyke system has been developed over the 

last thousand years. Many of these dykes do not meet modern standards, and do not 

provide adequate protection. The fourth tropical typhoon of 1996, with a wind grade of 

9 (20.8-24.4 m/s) to 10 (24.5-28.4 m/s) (VNCOLD, n.d), combined with the sea level 

rise and flood waters in rivers caused many sections dykes in of Hai Phong, Thai Binh 

and Nam Dinh to be breached leading to thousands of hectares of agricultural being 

inundated (Trinh, 2009). In the last 20 years there have been a large number of flood 

events which caused immense loss of property, of lives and caused damage to the dyke 

system (Do et al., 2012, p.106; Trinh, 2009). 

The increase in climatic events combines with reduction of upstream forests to shorten 

the time to recharge groundwater, leading to erosion in basins, and increasing the 

amount of sandy mud flowing to rivers (Do et al., 2012; Trinh, 2009). The amount of 

sandy mud that settles in the Ba Lat estuary is estimated at 30 million tonnes per year, 

raising warps of 5-20 m each year. In addition, activities such as building reservoirs, 

breeding ponds and dykes impact on the natural balance of river beds eroding channels 

(Trinh, 2009) increasing the damage of flood events. For example, Hoa Binh reservoir 

has basically changed the hydrological and hydraulic regimes of the Red River. Floods 

have eroded sandy mud from the riverbeds of the Red River. In particular, the Da River 

has an erosion depth of 6.5 m in front of the dyke, 4.5 m at a distance of 5 km and 2.1 m 

at a distance of 11-12 km from the estuary (Trinh, 2009). 
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The most significant drought, which occurred in 2003, resulted in the Hoa Binh 

Hydroelectric Plant becoming inoperable due to insufficient water. As a result of 

drought, thousands of hectares of crops were destroyed and hundreds of thousands of 

families had to deal with water scarcity (Trinh, 2009). 

2.2.2 Water resources issues 

The delta, which provides nearly half the country’s rice production, is under threat due 

to climate change (VIWRP, 2008). Compared to the period from 1980 to 1999, annual 

average river flow in the RRD is predicted to increase by 8.9% by 2020 and by 12.8% 

by 2060. This figure will rise to 16% by 2100. At the same time, flood flow is likely to 

rise by 8.3% by 2020 and by 12% by 2060 and will continue to increase to 15.15% by 

2100. Further, the dry season flow is projected to increase by 10.4% by 2020 and by 

14.6% by 2060 and this flow will rise quickly to 18% by 2100 (IMHEN, 2010; Nguyen, 

2010b). Over the next 40 years, the maximum flood flows and flood levels due to 

climate change and sea level rise are predicted to be bigger than the biggest flood flows 

and flood levels in 1971 and 1996 (Appendix 7; Appendix 8; Appendix 9; Appendix 

10). 

With a long coastline and extended flat delta areas in the RRD, the population and land 

fertility will be threatened by sea level rise (SLR) (Adger, 2000, p.747; Boateng, 2012, 

p.28; Do et al., 2012, p.105). In particular, half a million hectares of the north delta will 

be affected by seawater intrusion (IMHEN, 2010). Saltwater intrusion into the mainland 

will be more than 3-9 km by 2100 and upstream floods are expected to be bigger. Flood 

peaks (Qmax1%) will have increased from 8% to 10% by 2050 and possibly jump to 

25% by 2100. This greatly affects the safety of all upstream reservoir systems (IMHEN, 

2010). The RRD has been protected mainly by the river and sea dyke systems (about 

2,700 km). With rising sea levels, inundation will occur when the river water levels are 

high and the water in the fields cannot drain into the rivers or seas (VIWRP, 2008). 

Research in Southeast Asia found that climate change also leads to a change in rainfall 

pattern. More specifically, increased precipitation mainly occurs during the wet season 

and decreased precipitation occurs in the dry season (Lacombe et al., 2012, p.293). The 

change can been seen as similar in the RRD because in this delta, from 2020 to 2100, 

rainfall between March and May is expected to drop by 2% to 5%. However, it is 
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expected to increase in the remaining months by between 1% in June and 10% in 

August (IMHEN, 2010). 

Changing water use 

1) With no climate change  

Without climate change total water demand is predicted to change from 12.1 billion m
3
 

in 2010 to 11.9 billion m
3
 in 2020 (MARD, 2011d). In the 10 years following the 

number will rise to 12.5 billion m
3
. The demand will continue to increase slightly from 

14.2 billion m
3
 in 2050 to 14.7 billion m

3
 in 2100. 

The demand flow rate will be highest in February. It was 1,065.6 m
3
/s in 2010 and, 

while this number is expected to decrease slightly to 994 m
3
/s in 2020, in the period 

between 2030 and 2050 the demand is predicted to increase from 989.7 m
3
/s to 1,041 

m
3
/s respectively because the population will increase rapidly. Urban, industrial, 

environmental water demand will increase sharply, while agricultural water demand 

will decrease strongly, which is expected to reduce pressure on the irrigation system 

(MARD, 2011d). 

Consequently, in the absence of climate change, future annual water demand is expected 

to increase slightly.  

Agricultural water demand in 2010 accounted for 72% of total demand, while 

environmental water demand accounted for 9% and aquaculture demand accounted for 

7%. The lowest demand was animal husbandry, industrial and domestic water 

consumption with 1%, 5% and 6% respectively (Figure 2.3.A). 

By 2020, agricultural demand is expected to decrease to 65% of total demand, but 

environmental demand will likely be the same (9%). On the other hand domestic, 

animal husbandry, industrial and aquaculture demand are expected to rise to 7%, 2%, 

9% and 8% respectively (Figure 2.3.B). 

By 2030, agricultural demand is expected to be 59% of total usage, environmental 

demand is expected to be unchanged at 9%. Industrial and domestic demand is likely to 

increase slightly to 11% and 10% respectively. Aquaculture demand is expected to be 
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8%. On the other hand animal husbandry demand is projected to be lowest at 3% 

(Figure 2.3.C). 

- By 2050, agricultural demand is expected to decrease sharply to 50% of total demand 

because of speedy urbanisation and industrialisation, while domestic and industrial 

demand will rise to 16% and 14% respectively. Environmental demand will likely be 

the same at 9%. The lowest water consumption will be animal husbandry and 

aquaculture with 3% and 8% respectively (Figure 2.3.D). 

2) With projected climate change 

Water demand with projected climate change for all of the five water users is likely to 

increase by 4.1% by 2030 and by 19.7% by 2050 compared to the scenario in which 

there is no projected climate change (MARD, 2011d). 
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Figure 2.3. The expected change of water consumption in different sectors in 2010, 2020, 2030 and 2050 in the absence of projected 

climate change; Source: (MARD, 2011d) 
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2.2.3 Agricultural and food security issues 

According to the research on master planning in water resources related to climate 

change and sea level rise, the land areas in the RRD which will be inundated because of 

heavy rain are likely to be 141,696 ha if the heavy rain is 100-200 mm per day, 267,876 

ha if the heavy rain is 200-300 mm per day, and 371,554 ha if the heavy rain is > 300 

mm per day (Table 2.4). 

Table 2.4. Expected land area inundated in heavy rain 

No. Province 
Expected land area inundated in heavy rain/day (ha) 

100-200 mm 200-300 mm > 300 mm 

1 Vinh Phuc 7,360 10,500 19,500 

2 Bac Ninh 7,102 14,290 28,328 

3 Ha Noi 22,076 38,694 57,539 

4 Hung Yen 7,620 15,800 25,700 

5 Hai Duong 10,990 39,600 47,000 

6 Hai Phong 10,857 13,550 > 13,550 

7 Thai Binh 26,712 43,810 64,800 

8 Ha Nam 9,950 12,292 13,133 

9 Nam Đinh 26,941 57,635 64,526 

10 Ninh Binh 12,088 21,705 37,478 

 Total 141,696 267,876 371,554 

Source: (MARD, 2011d) 

Temperature is an important factor for agriculture. In all scenarios, air temperatures will 

increase during the 21
st
 century. In the B2 scenarios, annual temperature will increase 

by around 0.5 to 2.5 
o
C by the end of 21

st 
century. However, in the A2 scenarios, the 

increase is more marked, from about 0.6-3.1 
o
C over the same period (IMHEN, 2010). 

The increase in temperature has been also found in the research in Southeast Asia for 

the specific scenarios A2 and B2 (Lacombe et al., 2012). 

In the RRD, the number of days hotter than 25 
o
C is predicted to increase by 4% in 

2020, 14% in 2050 and 26% in 2100 compared to 2000 (Smyle & Cooke, 2011). The 

change in temperature may lead to a decrease in agricultural production (Lacombe et al., 

2012). By 2050, rice yield is predicted to decline by 7.2-32.6%; yield of other crops to 

decline by 4.1% to 32.9% (Smyle & Cooke, 2011). In total, by 2050 spring rice yield 

will fall by 12% in comparison with 2006. In contrast, summer rice yield may be 

increased by 2-4% throughout 2020-2100 (Ngo & Nguyen, 2010) (Figure 2.4). 
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Figure 2.4. Rice grain yield % change in B2 (medium climate change scenario) 

Source: (Ngo & Nguyen, 2010) 

Spri-Spring; Sum-Summer 

2.2.4 Urban issues 

In the last decade, the urban population in the RRD increased rapidly from 4,917,000 in 

2005 to 6,247,700 in 2012 (General Statistics Office, 2012) and (Appendix 11), which 

was higher than the national average. A series of towns were upgraded to cities 

including Thai Binh, Phu Ly, Ninh Binh, Hai Duong, Hung Yen, Bac Ninh and Vinh 

Yen from 1995 to 2009. Urbanisation creates favourable conditions for socio-economic 

growth, but imposes heavy pressures on the environment (Trinh, 2009). Moreover, in 

this delta many industrial enterprises discharge wastewater directly into the rivers. 
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With climate change, the supply of safe drinking water for urban and industrial water 

consumption will be a challenge for the delta, especially for a megacity like Ha Noi. 

However, the urban population is expected to grow even more, to 9,757,300 in 2020 

and 13,603,866 in 2030. This number is projected to almost double by 2050 to 

24,486,958 people (Appendix 12). As a consequence, it will place a lot of stress on the 

water supply in the delta. 

 Climate change responses in the RRD 2.3

2.3.1 Overview of flood management in the RRD 

Flooding is a significant issue in the RRD and flood protection depends mainly on water 

infrastructure including hydropower dams, dykes along river banks and the coast 

(Adger, 2000, p.747; Nguyen et al., n.d; Pilarczyk & Nguyen, 2005; as cited in Waibel 

et al., 2012). A very large water infrastructure system has developed since the 11
th

 

century, including 75 irrigation systems, 800 dams, 3,500 reservoirs, 5,000 sluice gates, 

2,000 pumping stations, and many thousands of small water works (Tuner et al., 2009). 

After centuries of inconsistent maintenance, however, the capacity of this system is 

degraded and there is little money to upgrade it (Can Tho University, 2011; Tuner et al., 

2009). Some dykes are well designed and strongly built, but others are weak or 

ineffective. Many of the dykes are old and were built using inadequate manual 

construction technology and poor materials (Do et al., 2012, p.107). Most of the RRD 

dykes are 5-7 m lower than the highest river water level; so that 50% of the delta must 

be drained with pumps in the flood seasons. River dykes often suffer damage from 

landslides, or local collapse during high flood events (Do et al., 2012). The construction 

of dykes has gradually reduced the areas of the floodplains needed to accommodate 

excess flood flows. These dykes are essential for agriculture; however, when they are 

overtopped or breached, the fields are flooded by saltwater and become unproductive 

for years (Pilarczyk & Nguyen, 2005). 

The majority of the river dykes in Viet Nam are situated in the RRD with about 3,000 

km of river dykes and 1,500 km of sea dykes. There has never been complete consensus 

on the development of the water systems in Viet Nam in general and in the RRD in 

particular (Adger, 2000; Waibel et al., 2012, p.180). On one side, people prefer to 

increase agricultural production and food security. On the other side, people are aware 
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that land could become less fertile and they can continue to live with and adapt to the 

floods. However, as political control has become more centralised, the dykes have been 

developed as a unified water-control system (Pilarczyk & Nguyen, 2005; Waibel et al., 

2012). 

In the Red River Delta, the river dyke systems that help protect land from floods also 

prevent sediments from being deposited on the soil (Do et al., 2012, p.107). The 

sediments are thus deposited between the dykes in the river channel. As a consequence, 

the farming land is more fertile in front of the river dykes, and becomes less fertile 

behind the dykes. Thus the most fertile land, which is in front of the river dykes, is also 

the land that is most vulnerable to flooding (Trinh, 2009). 

Over the centuries, the delta has extended seawards (Do et al., 2012); therefore, water 

levels have become higher and dykes need to be raised after every flood. After the 

historic flood of 1971, it was acknowledged that the dykes had to be able to withstand 

future floods, but that this would be the last increase in the dyke levels. In addition, the 

Hoa Binh reservoir, whose main purpose is flood control, also generates a large amount 

of electricity. As a consequence, conflicts of water use may occur. The reservoir reduces 

the maximum water level during flood emergencies, for example in Ha Noi the 

reduction is between 1.2 and 1.5 m. However, this extends the duration of the flood, 

which increases the risk of the dyke failure and stability problems. In addition, the 

construction of the reservoir has resulted in the reduction of about 56% of sediment 

transport, leading to unpredictable morphological changes in the river system (Do et al., 

2012; Pilarczyk & Nguyen, 2005, p.107). The research in the Asia mega cities by Chan 

(2012, p.48) raised a concern that heavy dependence on water infrastructure may no 

longer offer the degree of flood protection especially sea live rise. 

The flood flow in the Red River accounts for 65-85% of the total annual flow in the 

RRD (MARD, 2011d). The biggest floods usually occur in September. Although the 

Red River catchment is not very vast, the flood flow is the 15
th

 largest in the world 

(MARD, 2011d). Indeed, by 2050, it is estimated that the highest flood flow in the Red 

River will be 32,991.4 m
3/

s (Appendix 9) and the highest flood level will be up to 16.2 

m (Appendix 10). 
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2.3.2 Adapting to climate change in the RRD 

In the RRD, most responses to consequences of climate change are adaptation. For 

example reforestation, which is planned to increase forest area from 494,580 ha in 2020 

to 526,780 ha in 2050 (Table 2.5) is one of the main responses to concerns about 

flooding.  

Table 2.5. Predicted forest areas in the RRD (ha) 

No. Kind of forest areas 2020 2030 2050 

1 Productive forest 232,283 239,250 245,190 

2 Protective forest 179,325 185,150 191,340 

3 Special forest 82,972 85,060 90,250 

 Total 494,580 509,460 526,780 

Source: (MARD, 2010) 

Dykes and reservoirs are another adaptation strategy to deal with climate change 

consequences (Adger, 2000; Kelly & Adger, 2000). For example, the Hoa Binh 

reservoir was built in 1987 to manage flood, supplement the flow of the river 

downstream (especially in the dry season) and generate electricity. This reservoir can 

store 9.45 billion m
3 

with flood regulation storage of 5.6 billion m
3
 and installation 

capacity of 1,920 MW (Nguyen et al., n.d). Figure 2.5 and Figure 2.6 show the volume 

of flow that was directed from the Red River to the Duong River due to the operation of 

the Hoa Binh Hydro Power Reservoir. As a result, the Duong River has a greater flow 

in the period of lowest flow from March to May (Appendix 13). 
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Figure 2.5. Average monthly flow regime at Ha Noi station on the Red River before 

(1957-1987) (Q1) and after (1988-2008) (Q2) construction of the Hoa Binh Hydro 

Power Reservoir  

Sources: (MARD, 2011d) 
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Figure 2.6. Average monthly flow at Thuong Cat station on the Duong River before 

(1957-1987) (Q1) and after (1988-2008) (Q2) construction of the Hoa Binh Hydro 

Power Reservoir 

Sources: (MARD, 2011d) 

In the RRD, however, there is a need to strengthen adaptive capacities to respond to 

climate changes, including change in typhoon intensity and frequency, rainfall pattern 

and meteorological characteristic (Nguyen et al., n.d). The consequences of those 

changes in coastal and midland areas have not been adequately addressed (Kelly & 

Adger, 2000; Nguyen et al., n.d). To deal with projected fresh water shortages, a 

programme was planned by MARD for 2006-2010 to supply 75.5% of rural population 

in the RRD with fresh water and sanitation (MARD, 2011b). This program met the goal 

of fresh water supply in the National Target Program (Phan, 2001). 

In conclusion, in the RRD the population density is high with most of the population 

depending heavily on the agriculture sector. Inadequate water infrastructure and lack of 

facilities to develop or maintain infrastructure combined with severe consequences of 

climate change have negatively affected the delta. The major research question to be 

addressed in the following chapters is whether the current policies and legal documents 

support implementation of IWRM in order to enhance people’s capacity to adapt 

effectively to climate change consequences.  
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CHAPTER 3 FIELD SURVEY OF ATTITUDES AND 

RESPONSES TO CLIMATE CHANGE IN THE 

RED RIVER DELTA 

 Introduction 3.1

Climate change presents one of the greatest challenges to the Red River Delta (RRD), 

because of change in sea level (see 1.2.1.1) and change in variability and extreme events 

(flood, drought, typhoon and temperature) (see 1.2.1.2). These changes affect 

agriculture and food security (see 1.2.2), and the environment (see 1.2.3). In order to 

understand the practical extent and nature of these impacts and how societies can 

respond, this chapter addresses three of the research questions outlined below. The 

answers will determine the major adaptation strategies available to government and 

local communities in the face of rising sea levels, flood, drought and salt intrusion in the 

RRD in Viet Nam. 

The key research questions addressed were: 

Question 1: What are the current challenges for water management in the Red River 

Delta in the face of climate change? (climate change consequences) 

Question 2: How will these challenges affect integrated water resources management 

(IWRM)? How are these being dealt with at national and community levels? (responses 

to climate change) 

Question 4: What are the limitations and barriers to climate change adaptation in the 

RRD? (limitations to these responses) 

This chapter provides the field survey methods and the results. Chapter 6 will provide 

analysis of the results to evaluate the extent to which IWRM as adopted by major 

policies and legal documents underpins climate change adaptation by the agricultural 

sector in the RRD. 



 

57 

 

 Methods 3.2

The RRD covers 11 provinces in the north of Viet Nam (Figure 2.1). Therefore, the first 

task was to choose the areas which are representative of the whole delta. For this 

research, the representative areas included coastal and plains (including an ethnic 

minority, which is a group of people with low capacity to adapt to climate change). 

Although not in the delta itself, a mountainous area within the Red River Basin was 

included in the region surveyed to provide a contrast to the representative areas and also 

to demonstrate issues that are prevalent to the Basin.  

Thus four provinces were selected to represent the two representative areas: Nam Dinh 

and Ninh Binh (coastal provinces); Hai Duong and Bac Ninh (plains provinces); and 

one province as a contrast Hoa Binh (mountainous province), making a total of five 

provinces surveyed. The selected provinces were coded: Coastal Case Study 1 (Nam 

Dinh); Coastal Case Study 2 (Ninh Binh); Plains Case Study 1 (Hai Duong); Plains 

Case Study 2 (Bac Ninh) and Mountainous Case Study 1 (Hoa Binh).  

In total, 80 people were interviewed including:  

 50 farmers affected by changes to climate (10 farmers in each of the five case study 

provinces)  

 Six scientists (providing input - data and information on climate change for policy 

making). Of the six scientists, three were from MARD – one each from the Institute 

of Water Resource Management, of Agriculture and of the Environment – and three 

from MONRE – all from the Institution of Climate Change and Hydrology; and  

 24 government staff who are responsible for policy making in the Hanoi offices of 

MARD.  

The scientists and governmental staff, all from Ha Noi although they did not identify as 

being from the Delta, were selected for their knowledge and expertise on national 

climate change as well as SLR issues. 

Questionnaires were distributed and open-ended interviews were conducted related to 

the key questions above. Follow-up interviews were held to clarify answers given to the 

questionnaires. Thus out of six scientists who answered the questionnaire for scientists 

(Appendix 14), four scientists, who were more willing to participate, were followed up 
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(Appendix 15). Of the 24 government staff who responded to the questionnaire 

(Appendix 16), follow-up interviews were held with 16 of these staff who were 

interested in providing detailed information.  

Instead of questionnaires, face-to-face interviews were held with the farmers because of 

expected low levels of literacy or knowledge of climate change. Twenty-seven open-

ended questions were used for all farmer interviews (Appendix 17). However, in the 

two plains case study provinces three additional open-ended interview questions were 

asked (Appendix 18).  

Because of the completely different backgrounds and cultures of the farmer groups and 

the scientists and government staff, a series of demographic questions were asked 

before the open-ended questions posed to the 50 farmer participants. The respondents 

could choose more than one answer for each question in the questionnaires or in the 

interviews. Ethics approval was given by Griffith University (Appendix 19) before 

commencing interviews. 

3.2.1 Data collection 

Data collection took place over two separate periods, with the first from September to 

December 2011, and the second in July 2013. The data collection process is described 

below. All data collected were in the Vietnamese language including questionnaires, 

interviews and transcripts. 

3.2.1.1 Scientist interviews 

The six selected scientists were sent questionnaires (Appendix 14) in September 2011; 

following their completion, an interview was held with each participant in November 

2011. The length of each interview ranged from 15 minutes to four hours. Most of the 

longer interviews (four out of the six) occurred at the respondents’ homes, since they 

expressed a great interest in the topic and were willing to share their ideas and 

experiences. However, two out of the six scientists provided incomplete responses 

because they only had 15 minutes available due to continual office interruptions but was 

not allowed to record them. The interviewer took notes in these interviews. Therefore, 

the data from the scientists included both questionnaire responses and research notes 

from the interviews. More valuable information emerged from the interviews than from 
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the questionnaire responses which tended to be very general, and lacked detailed 

explanation and context.  

Responses from the scientists in 2011 indicated that climate change affects the 

economy, agriculture, and the environment and their responses were based on the whole 

country. However, since this thesis is primarily interested in information regarding the 

RRD, a second interview was held with each of the four scientists in July 2013 that 

focused on the RRD. This time, a questionnaire containing the five specific questions on 

climate change in the RRD was sent to the four selected scientists for self-completion 

(Appendix 15). After an initial analysis of the questionnaires, telephone interviews were 

held to follow up a number of interesting ideas. The results from these interviews 

included both responses to the questionnaires and recordings and transcriptions of the 

mobile-phone interview. The length of each interview was about 30-45 minutes. 

3.2.1.2 Government staff interviews 

The questionnaires (Appendix 16) were sent to 24 agricultural government staff in Ha 

Noi in September 2011, and interviews were conducted with 16 of the respondents (the 

others could not give the time for the questionnaires nor for the interviews) in October 

2011. The interviewer took notes in these interviews. The length of each interview was 

30-45 minutes.  

3.2.1.3 Farmer interviews 

The interviews with the farmers were held in December 2011. The same open-ended 

questions were used in each of the interviews (Appendix 17). The respondents used 

their own words, which were transcribed. The length of each interview was about one 

hour. Interviews were recorded and transcribed. Photographs of farmers were taken 

during the interviews. 

In Coastal Case Study 1, I interviewed three groups of farmers (N=10): Four fishermen, 

three rice farmers and three salt producers. For Coastal Case Study 2 and Mountainous 

Case Study 1, in December 2011, individual face-to-face interviews were conducted 

with10 farmers (in each case study province) in their fields since group interviews were 

difficult to organise.  
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When conducting the interview held in July 2013 for Plains Case Study 1 and Plains 

Case Study 2, additional questions were asked that relate to ground water management, 

training courses and knowledge of local authorities. This was because the previous 

interviews with other farmers had revealed that salt intrusion and drought were 

considered to be highly significant issues. In order to identify other effects of salinity 

and drought, the question on groundwater sources was included. In addition, a question 

on training courses was added as climate change awareness was perceived to be low in 

the interviews in 2011. Knowledge about local authorities was considered as it could 

have a major impact on adapting to climate challenges in the RRD. It may also impact 

on how farmers are encouraged to participate in water management, the nature of the 

cooperation between farmers and the authorities at the community level, and how this 

cooperation influences the participatory involvement in water management. These final 

interviews were conducted by two Vietnamese colleagues. Each interview took about 

one hour and the responses were recorded and transcribed. The three further questions 

appear in Appendix 18. 

3.2.2 Process for analysis of data 

Based on the grounded theory methodology, data from the questionnaires, interviews 

and open-ended questions were coded to see what themes emerged. The themes were 

grouped to form concepts. Thus for example, the themes of severe weather events, 

higher rainfall, short but heavy rain events, more rainfall combined with longer rainy 

day were coded as the concept ‘flood’. Then the concepts were categorised in relation to 

three of the research questions: climate change consequences, responses to climate 

change and the limitations to these responses.  

The consequences of climate change were of great concern to the respondents and six 

concepts emerged: floods, drought, pollution, sea level rise, temperature and crop 

diseases.  

For the responses to these climate change consequences, four concepts emerged: 

resources; availability and communication of information and data (information); 

participation; and flexibility of adaptive measures (flexibility).  
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Finally, three concepts of limitations in these responses emerged: weak cooperation, 

lack of resources and corruption issues.  

The data for the three categories were tabulated using descriptive statistics as explained 

below.  

 Results 3.3

The results combined data from the questionnaires and follow-up interviews held with 

the scientists and government staff, as well as the responses of the farmers to open-

ended questions. 

Of the 80 respondents, 70 (four scientists, 16 government staff and 50 farmers) provided 

detailed responses and only these were used for analysis and discussion. Overall, the 

farmer participants were fairly well educated: 20% had finished primary school; 58% 

had completed middle school; 14% had finished high school; and 8% had a college 

degree.  

3.3.1 Climate change consequences 

The first category, the consequences of climate change, relates to Research question 1, 

“What are the current challenges for water management in the Red River Delta in the 

face of climate change”. Table 3.1 illustrates the responses from interviewees in relation 

to the question of what the climate change consequences are within their communities. 

Table 3.1. Climate change consequences in the study site as identified by respondents 

interviewed (% and raw number) 

Consequences Scientists 

(N=4) 

 

 

Governme

nt staff 

(N=16) 

Farmers Average 

percentage 

of all 

interviewees 

(N=70)    Coastal provinces Plain provinces Mountainous 

province 

  Coastal 

Case 

Study 1 

(N=10) 

Coastal 

Case 

Study 2 

(N=10) 

Plains 

Case Study 

1 

(N=10) 

Plains 

Case 

Study 2 

(N=10) 

Mountainous 

Case Study 1 

(N=10) 

Flood 100 (4) 81 (13) 100 (10) 20 (2) 40 (4) 40 (4) 10 (1) 56 (39) 

Droughts 100 (4) 75 (12) 10 (1) 10 (1) 80 (8) 100 (10) 100 (10) 68  (47) 

Pollution 75 (3) 56 (9) 20 (2) 100 (10) 30 (3) 20 (2) 20 (2) 46 (32) 

Sea level rise 100 (4) 75 (12) 100 (10) 70 (7) N/A N/A N/A  

Temperature 100 (4) 38 (6) 70 (7) 90 (9) 70 (7) 80 (8) 80 (8) 75 (52) 

Diseases 100 (4) 44 (7) 10 (1) 100 (10) 100 (10) 60 (6) 30 (3) 63 (44) 
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Based on the grounded theory methodology, the data were grouped according to the 

results for each element in this group. In the concept of “Flood”, several elements were 

included, namely severe events, higher rainfall, short but heavy rain events, and more 

rainfall combined with longer rainy days. In the “Drought” concept, responses related to 

less rainfall, water scarcity and reduction in groundwater were included. The 

“Pollution” concept included the overuse of pesticides, water pollution, and the 

movement of fish away from the coast due to the run-off of pesticides from agriculture. 

The “Sea level rise” concept included responses about salt intrusion and land loss due to 

inundation. The “Temperature” concept included unexpected changes in temperature, 

rising temperatures and westerly winds (hot wind). The final concept of “Disease” 

included crop and shrimp disease and reduction in agricultural production. The 

following paragraphs give details for each heading of Table 3.1 

Floods were an issue for all of the interviewed scientists, the majority of the government 

staff (81%), and all of the farmers in Coastal Case Study 1, but for only a minority of 

farmers in the other case study areas. 

Droughts were of more concern to all the scientists (100%), most government staff 

(75%) and most farmers in Plains Case Studies 1 and 2 as well as Mountainous Case 

Study 1 (80%, 100% and 100% respectively).  

Pollution was mentioned by most of the interviewed scientists (75%) and farmers in 

Coastal Case Study 2 (100%), where the main agricultural industry, shrimp aquaculture, 

has been affected by industrial pollution. However, it was mentioned by fewer farmers 

in other case study areas (Coastal Case Study 1-20%, Plains Case Study 1-30%, Plains 

Case Study 2 -20% and Mountainous Case Study 1-20%), where ocean fishing, rice 

paddy and sugar cane are the main source of income. The idea of environmental 

degradation was not directly mentioned by any of the farmers. 

Sea level rise (SLR) was considered a significant problem by all of the scientists and 

most (75%) of the government staff interviewed, and by the majority of farmer 

respondents in Coastal Case Studies 1 and 2 (100 and 70% respectively), because of 

resulting land loss and salt intrusion. This question was not given to the plains and 

mountainous farmers since they live inland.  
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Changing temperature was also considered a significant factor by all of the scientists as 

well as the majority of farmers in all areas (Coastal Case Study 1 -70%, Coastal Case 

Study 2 - 90%), Plains Case Study 1 - 70%, Plains Case Study 2 - 80%) and 

Mountainous Case Study 1 - 80%) because it negatively impacts on all agricultural 

production. In contrast, just a small number of the interviewed government staff (38%) 

thought that changing temperature was an important issue.  

Crop and shrimp disease was considered a significant consequence of climate change by 

all of the scientists and farmers in Coastal Case Study 2 and Plains Case Study 1 as well 

as the majority of farmers in Plains Case Study 2 (60%). However, only a minority of 

government staff (44%), farmers in Coastal Case Study 1 (10%) and Mountainous Case 

Study 1 (30%) mentioned it.  

3.3.2 Issues relating to current responses to climate change consequences 

The next category concerned the range of responses that different groups of people are 

using to deal with the above-stated climate change consequences. This category is 

related to Research question 2, “How will these challenges affect IWRM? How are 

these being dealt with a national and community levels?”  

Table 3.2. Current responses to the consequences of CC as identified by the participants 

interviewed (% and raw number) 

Responses Scientis

ts 

(N=4) 

Government 

staff 

(N=16) 

Farmers Average 

percentage 

of all 
interviewees 

(N=70) 
   Coastal provinces Plain provinces Mountainous 

province 

   Coastal 

Case 

Study 1 

(N=10) 

Coastal 

case 

Study 2 

(N=10) 

Plains 

Case Study 

1 

(N=10) 

Plains 

Case Study 

2 

(N=10) 

Mountainous 

Case Study 1 

(N=10) 

Resource 100 (4) 94 (15)  100 

(10) 

80 (8) 100 (10) 80 (8) 100 (10) 93 (65) 

Information 

sharing 

100 (4) 100 (16) 100 

(10) 

90 (9) 100 (10) 70 (7) 60 (6) 89 (62) 

Participation 100 (4) 88 (14) 40 (4) 50 (5) 30 (3) 20 (2) 30 (3) 51 (36) 

Flexibility 0 (0) 0 (0) 40 (4) 70 (7) 80 (8) 70 (7) 90 (9)  

 

Table 3.2 lists the four concepts that emerged from the responses concerning how 

people are combatting climate change consequences:  
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The concept of “Resources” emerged from responses related to finance, technology and 

human capacity. Financial resources included government investment in relocation and 

infrastructure, farmer investment and farmers’ diversification of income; technological 

resources include use of seed and pesticides; and human resources included professional 

staff. 

The concept of “Information sharing” emerged from responses relating to training, 

education, early warning systems and sharing experiences with others.  

The concept of “Participation” emerged from responses related to collaborative 

processes such as the contribution of labour and finance of participatory farmers to 

cement canals within their communities and participatory involvement from national to 

community levels in decision-making processes.  

The concept of “Flexibility” at the community level emerged from responses related to 

changing crop types such as substituting crab for shrimp in cases of cooler temperatures 

(as in Coastal Case Study 2) or replacing rice paddies with cassava, sugar cane and 

vegetables in the case of drought and water scarcity (as in Mountainous Case Study 1 

and Plains Case Study 1). Other flexible adaptive activities included changing the 

sowing dates, supplementing fresh water and oxygen, digging deeper wells, ponds and 

canals, spreading lime into the shrimp farms ponds to kill shrimp diseases after drying 

up these ponds, and altering the water sources (as in Coastal Case Study 2). Flexibility 

also included developing alternate sources of income, for instance with a small business 

of fish processing. As indicated in Table 3.2 the scientists and government staff did not 

give comments related to “flexibility”, which suggests that at the national level, this 

response is not being adequately considered.  

As evidenced by Table 3.2 the concept “Resource” was brought up by all scientists as 

well as all farmer respondents in Coastal Case Study 1, Plain Case Study 1 and 

Mountainous Case Study 1. This concept was also mentioned by the majority of staff 

(94%) and farmer respondents in Coastal Case Study 2 and Plains Case Study 2 (80% 

each).  

The concept “Information sharing” was mentioned by all of the scientists and 

government staff and the farmers in Coastal Case Study 1 and Plains Case Study 1 as 
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well as the majority of farmers interviewed in Coastal Case Study 2 (90%), Plains Case 

Study 2 (70%) and Mountainous Case Study 1 (60%). 

The concept “Participation” was mentioned by all interviewed scientists and most of the 

interviewed staff (88%). However, this concept was not frequently mentioned by 

farmers in the other provinces (Coastal Case Study 1 - 40%, Coastal Case Study 2 - 

50%, Plains Case Study 1 - 30%, Plains Case Study 2 - 20% and Mountainous Case 

Study 1 - 30%).  

The concept of “Flexibility” was mentioned by farmers in all provinces. In particular, 

this concept emerged from the responses of the majority of farmers in Mountainous 

Case Study 1 (90%), Coastal Case Study 2 (70%), Plains Case Study 1 (80%) and Plains 

Case Study 2 (70%) but only a minority in Coastal Case Study 1 (40%).  

3.3.3 Limitation and barriers to adaptation identified by respondents to these 

responses 

Even though respondents highlighted many achievements in their responses, some 

major issues remain that impede adaptation to climate change in the RRD. In order to 

gain greater insight into these issues, respondents were asked to indicate what help they 

needed and why. Three concepts of limitations emerged from their responses: “Weak 

cooperation”, “Lack of resources” and “Corruption issues” ( 

Table 3.3). For the purposes of this study, these three concepts comprise the category of 

limitations and barriers to adaptation to climate change which is related to Research 

question 4: “What are the limitations and barriers to climate change adaptation in the 

Red River Delta?” 

Table 3.3. Limitations and barriers to adaptation to CC according to participants interviewed:  (% and raw number) 

Barriers Scientist

s (N=4) 

Government 

staff (N=16) 

Farmers Average 

percentage of 

interviewees 

(N=70) 
   Coastal provinces Plain provinces Mountainous 

province 

   Coastal 

Case 

Study 1 

(N=10) 

Coastal 

Case 

Study 2 

(N=10) 

Plains 

Case 

Study 1 

(N=10) 

Plains 

Case Study 

2 (N=10) 

Mountainous 

Case Study 1 

(N=10) 

Weak 

cooperation 

75 (3) 50 (8) 30 (3) 60 (6) 10 (1) 50 (5) 10 (1) 41 (29) 

Lack of 

resources 

75 (3) 13 (2) 60 (6) 80 (8) 50 (5) 60 (6) 70 (7) 58 (41) 

Corruption 

issues 

100 (4) 50 (8) 70 (7) 60 (6) 70 (7) 70 (7) 70 (7) 70 (49) 
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The concept of “Weak cooperation” included conflicts between different sectors and 

water users, and the reluctance to participate of all water users at not only the national 

level but also the community level. For instance, most of the scientists (75%) and 

Coastal Case Study 2 farmer (60%) indicated that weak cooperation led to conflicts 

between water users in different sectors as well as with those unwilling to participate in 

the water management process. Government staff and farmers in Plains Case Study 2 

(50% each) also worried about this issue. However, only a small number of the farmers 

in Coastal Case Study 1 (30%), Plains Case Study 1 (10%) and Mountainous Case 

Study 1 (10%) expressed concern about this issue.  

The concept of “Lack of resources” included lack of financial, technological and human 

resources. This was considered as a major factor by the majority of interviewed 

scientists (75%), and farmers in Coastal Case Study 2 (80%), Coastal Case Study 1 

(60%), Plains Case Study 2 (60%) and Mountainous Case Study 1 (70%). In contrast, 

lack of resources was a concern of only 50% of farmer respondents in Plains Case Study 

1, and of very few government staff (13%).  

The concept of “Corruption issues” included the non-transparent activities (noted by 

scientists and government staff) where authority and power and reputation are used for 

personal benefit, which could negatively affect farmers. In particular, the issue of 

corruption was frequently mentioned by the scientists (100%) because climate change 

projects for government investment are not transparently chosen. This issue was a 

concern for many farmers in Coastal Case Study 1 (70%), Coastal Case Study 2 (60%), 

Plains Case Study 1 (70%), Plains Case Study 2 (70%) and Mountainous Case Study 1 

(70%). However, corruption was mentioned as a concern by only half of the 

government staff interviewed (50%).  

 Further results of qualitative interview findings  3.4

The interviews in the RRD highlighted that the agricultural sector has a strong 

awareness of six consequences of climate change – floods, drought, pollution, sea level 

rise, rising temperatures, and disease. The responses to these climate change 

consequences that interviewees highlighted included the availability of resources and 
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information, participation in decision making, and flexibility. Finally, weak 

cooperation, lack of resources and corruption issues were received to impede adaptive 

responses to climate change in the RRD. I will discuss these factors in detail below. 

3.4.1 Climate change consequences 

This section will address climate change consequences in the order as set out in Table 

3.1. 

3.4.1.1 Flooding 

Floods were of concern for a bare majority of respondents (56%). In the interviews with 

farmers, floods were not highlighted as being of significant concern to the participants 

in the Red River Delta, while the scientists and government staff felt that flooding was a 

concern. The experts perception is supported by the argument that Viet Nam is at a high 

risk of flooding and SLR and land loss because of erosion (Boateng, 2012; Do et al., 

2012; IRIN, 2009; The World Bank, 2009). This warning is also in line with the flood 

risks in other coastal areas, such as the Vietnamese Mekong Delta (The World Bank, 

2009). The research on climate change in Viet Nam by MONRE also highlighted that 

under the medium-term scenario, by 2100, average rainfall for the whole country is 

expected to increase by 1.4 - 7.9% (Nguyen, 2010b). This increase combined with the 

estimated increase in the SLR to 75 cm could lead to flood risks for the country. 

According to Molle and Chu (2009), in the Red River Basin, floods need to be managed 

as a matter of priority. However, dependence on dyke systems needs to be carefully 

examined to ensure that adaptive capacity is sustainable (Smith et al., 2013), because 

even for wealthy countries such as the Netherlands, where dykes have been successfully 

used to protect against floods for centuries, new strategies such as “working with 

nature” and providing “room for the river” are being considered due to the ever-

increasing costs (Chan et al., 2012, p.53; Kabat et al., 2009; Ministry of Infrastructure 

and the Environment, 2011).  

Thus, this study found that flooding is not perceived as a significant issue by most of the 

farmers in all case study areas, except for farmers in Coastal Case Study 1. It differs 

from the finding that has been drawn from other research in the whole country 

(Boateng, 2012; IRIN, 2009; Nguyen, 2010b), in the Mekong Delta (The World Bank, 
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2009), or in the Red River Basin (Molle & Chu, 2009). The reason for this difference 

could be that the farmers trust their dykes and no longer worry about the dykes 

breaking. In this sense, for effective implementation of IWRM, decision-making under 

the legal framework in Viet Nam needs to take into account the actualities (including 

local particularities) of climate consequences. 

3.4.1.2  Drought 

As seen in Table 3.1, droughts were another major concern for most respondents (68%) 

especially for farmers in plains and mountainous case study areas. However, it was 

mentioned by few farmers in coastal case study areas. This response from Plains Case 

Study 1 is unsurprising, given that their rainfall was only 1,200-1,600 mm/year 

compared to 2,000-2,400 mm for the coastal provinces of the delta (Trinh, 2009). 

Seasonal droughts were also a concern of other researchers since only 20% of total 

rainfall is distributed over five to seven months of the year within the RRD (Pilarczyk & 

Nguyen, 2005). Even though droughts were not of very great concern for respondents in 

Coastal Case Studies 1 and 2 (10% each), in general the results indicate that droughts 

are projected to be more serious than floods.  

The research in Asia (Lacombe et al., 2012; Sivakumar et al., 2005) suggests that future 

winter and summer precipitation is projected to be uncertain with the trend that rainfall 

will increase in the wet season and decrease in the dry season. This uncertainty 

combined with increases in temperature as well as an increase in water demand 

(population growth and rice paddy field expansion) may make the RRD more 

vulnerable to droughts. Therefore, agricultural irrigation has been proposed as a priority 

in the Red River Basin (Molle & Chu, 2009; Molle & Chu, 2011). According to the 

respondents as discussed in 3.4.1.1, flood management has improved, whereas drought 

management is a potential difficulty due to a lack of alternative water sources to meet 

the significant increase in demand for all water users. Thus, for effective 

implementation of IWRM, decision-making needs to be flexible enough to take account 

of the particularity of local concerns.  
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3.4.1.3 Pollution 

Pollution was mentioned by the smallest number of respondents as an important 

consequence of climate change (46%) as seen in Table 3.1. It was of concern for the 

majority of the scientists (75%), government staff (56%) and all the farmers in Coastal 

Case Study 2 (100%). However we need to note that most of the farmers in all other 

case study areas rarely thought of the environmental consequences of wastewater 

because their priority is financial security for their family. The reasons for this 

difference may be related to the present impacts. For example, since shrimp death is 

currently the greatest worry for farmers in Coastal Case Study 2, water quality for 

shrimp farms was the main priority for farmers in this community. In addition, scientists 

and government staff may have a broader perspective on future impacts of climate 

change in the RRD; hence they could see the projected impacts on water pollution. In 

contrast, farmers in Coastal Case Study 1, Plains Case Study 1, Plains Case Study 2 and 

Mountainous Case Study 1 did not see pollution as a significant issue triggered by 

climate change probably because it has had little recent direct impact on their crops, 

farms and agricultural production. In addition, these farmers may give a higher priority 

to making income than thinking about the environment in general or pollution in 

particular.  

Although climate change consequences in the RRD seem to be recognised by the 

government, there seems to be little awareness of the issue of pollution. Thus, when in 

2011 a national policy decision was made, that high priority should be given to funding 

projects to resolve these consequences of climate change, pollution was not included in 

the list (Hoang, 2011a). This weak awareness of the problem of environmental pollution 

can explain why pollution continues to be a serious issue in the RRD. Thus, for 

effective implementation of IWRM, the policy-makers need to consider the issue of 

pollution, especially in setting priorities.  

3.4.1.4 Sea level rise 

Sea level rise (SLR) leads to increased flooding duration because the inundation period 

is increased as the water cannot drain away as quickly when sea levels are high. As a 

consequence, agricultural activities, especially rice production are critically impacted 

(Danh & Mushtaq, 2011; Dasgupta et al., 2007; Dasgupta et al., 2009; Helsinki 
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University of Technology Finland & Chulalongkorn University Thailand, 2009; 

Nicholls & Cazenave, 2010; Wassmann et al., 2004).  

In the RRD, the rate of SLR was found to significantly increase from 2.24mm/year from 

between the 1950s to 1990 to 3mm/year from between 1993 and 2008. This increase in 

sea level lead to an increase in land loss of several villages in the area (Do et al., 2012, 

p. 105). In this study, as seen in Table 3.1, SLR was mentioned by all the farmer 

respondents in Coastal Case Study 1, while this issue was of concern to only 70% of 

participatory farmers in Coastal Case Study 2. This lower level of concern may come 

from the fact that they are confident that they are well protected by high sea dykes. 

According to farmers in Coastal Case Study 1, the height of the sea dyke Hai Ly was 

raised in 2011. However, they still described (100% of farmer respondents in Coastal 

Case Study 1) their experience over the previous five years of floods, SLR, land loss or 

salinity.  

In contrast, farmers in Coastal Case Study 2 confirmed that the sea dyke and inner 

irrigation systems within their communities had been built up and managed effectively 

over many years. Therefore, SLR is effectively controlled in this community. However, 

with climate change, SLR may be unexpected and complex. In addition, to managing 

SLR by infrastructure such as dyke systems, huge investment is required for annual 

maintenance and for raising the dyke height. As Viet Nam is a developing country, 

financial resources are limited. In addition, since most of the dyke systems in the RRD 

were built centuries ago using simple technology and local materials (such as clay) 

(Pilarczyk & Nguyen, 2005), it is difficult to increase the height of the dykes safely and 

effectively in the RRD to deal with future SLR. This difficulty is also found in the 

Mekong delta (Waibel et al., 2012). Thus, effective implementation of IWRM needs to 

be take into account the issue of allocation of resources, since the preference for 

expensive water infrastructure (such as dykes) may not be appropriate. 

3.4.1.5 Temperature 

As seen in Table 3.1, extreme temperatures were a concern of the majority of the 

respondents (75%). Higher temperatures in the summer and lower temperatures in the 

winter, unpredictable changes in temperature and hot winds were mentioned. The trend 

of increase in temperature in the RRD has also been noted in the research in climate 



 

71 

 

change impacts generally in Viet Nam. According to this research, under the B2 

scenario the average temperature in the RRD is predicted to increase by 1.3
o
C by 2050 

and 2.6
o
C by 2100 compared to the period from 1980 to 1999 (Nguyen, 2010b). In the 

RRD, the number of days with average temperature over 25
o
C is predicted to increase 

by 4% by 2020, 14% by 2050 and 26% by 2100 compared to 2000 (Smyle & Cooke, 

2011) causing warmer and shorter winters, but longer and hotter summers. The increase 

in temperature also has been noted in the research in Southeast Asia under B2 scenario 

(Lacombe et al., 2012).  

In addition, this increase in temperature will lead to an increase in evaporation (Smyle 

& Cooke, 2011) which would harm crop plants and reduce ground water. The 

respondents also feared that these effects, combined with other changes such as 

unpredicted changes in rainfall and severe weather events, might lead to increases in 

crop diseases and decreases in agricultural production.  

Scientists of course have access to the data on changing temperatures from the bureau of 

meteorology, so it is not surprising that they are aware of the problem. For farmers the 

concern about changing temperatures emerged from comments about changing planting 

times or about the need protect crops from cold. Some farmers in the Plains Case Study 

1 and 2 stated that “I need to use plastic sheeting to cover over the young paddy plant 

during the extremely cold weather day”. The respondents also feared that temperature 

changes might combine with changed rainfall patterns and other extreme weather to 

cause an increase in pests and diseases. They mentioned that “I do not know exactly 

why in this current time, there is too much disease in my crops. It could probably be 

because of hotter temperature and less rainfall in the summer days”.  

However, it is noted that fewer government staff – responsible for policy development – 

seemed to be aware of the problem of temperature rise. This implies that policies in 

responses to climate change consequences may not always answer the perceived needs 

of the water stakeholders, especially the most vulnerable people, farmers.  

3.4.1.6 Crop and shrimp disease 

As can be seen in Table 3.1, crop and shrimp disease issues were mentioned by the 

majority of respondents (63%). In the Coastal Case Study 2, shrimp death was the major 
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disease issue (100% of interviewed farmers). For farmers in the Plains Case Study 1 and 

Plains Case Study 2, rice paddy diseases were the major concern (100% and 60% 

respectively). This issue has previously been identified in the whole delta (Do & 

Nguyen, 2011).  

However, fewer government staff and fewer farmers in Coastal Case Study 1 and 

Mountainous Case Study 1 were concerned by these issues (44%, 10% and 30% 

respectively). This finding can probably be explained by the fact that crop and shrimp 

disease issues depend on the capacity of government to manage these diseases as well as 

the crop choices or agricultural practices of the farmers. Government staff may believe 

that the diseases can be effectively prevented by modern technical applications, such as 

new seeds and pesticide control, while farmers may not be familiar with or trust these 

new technologies.  

With regard to farmers who show less concern, those in Coastal Case Study 1 and 

Mountainous Case Study 1 mainly depend on ocean fishing, sugar cane and cassava 

planting, which are not significantly affected by diseases. In contrast, in Coastal Case 

Study 2, where shrimp farming is the main source of income, diseases of shrimps were a 

serious concern for all respondents, while the farmers in Plains Case Studies 1 and 2, 

who depend heavily on rice paddy crops, were concerned about the negative effects of 

rice paddy diseases. Thus, effective implementation of IWRM needs to be broad enough 

and flexible enough to offer appropriate responses to different groups of farmers who 

run different kinds of agricultural activities.  

3.4.2 Responses to climate change consequences 

Some adaptive responses have been applied throughout tropical Asian countries that 

exemplify the increasing resilience of agricultural practices: adjusting planting dates and 

crop varieties, and investing in agricultural infrastructure and new farm technology, 

such as crop varieties that are resistant to pests and diseases, floods and droughts 

(Sivakumar et al., 2005).  

In the RRD, the interviews indicated that similar responses to climate change 

consequences are already being applied. However, the respondents mentioned problems 
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with “support with resources”, “information sharing”, “participation” and “flexibility” 

in the response to climate change consequences (Table 3.2).  

3.4.2.1 Resources 

With regard to financial resources, the government has policies to support vulnerable 

farmers, while the farmers themselves diversify their agricultural incomes and alter 

crops. Support for vulnerable farm families is often through help with relocation, 

services and facilities, or human development (education). In Coastal Case Study 1, for 

example, the government instituted a policy to provide money to build houses (18m
2
) 

for each family using Danish government aid to relocate the 50 houses that were outside 

the sea dyke. However, this solution in the RRD or other places in the country can be a 

problematic as it requires land capacity and jobs for farmers who only know aquaculture 

fishing and salt production (Do et al., 2012, p.108; Pham et al., 2012, p.38). In addition, 

about USD 300 can be borrowed from the bank at a low interest rate by the farmers’ 

children to attend university education and therefore become potential human resources 

for these communities to improve their adaptive capacity. All interviewees mentioned 

that a further USD 300 per family is given for piped fresh drinking water systems and 

about USD 350 can be borrowed to build a durable house for each poor family. 

Therefore, the stress on water supply (as water intrusion) and frequent relocation (due to 

sea level rise and typhoon-caused flooding) could be managed to some extent. All of the 

respondents in Coastal Case Study 1 indicated that in 2011, government support was 

used to increase the height of sea dyke systems. In addition, 100% of farmer 

interviewees in Coastal Case Study 1 and Coastal Case Study 2 said that water fees for 

agricultural irrigation were waived from 2011 to improve standards of living for farmers 

within this community. The respondents in Mountainous Case Study 1 were supported 

to permanently relocate due to land-slides and water scarcity. In this mountainous 

province, each respondent’s family was funded about USD 500 to build a new house 

with comprehensive infrastructure support such as road, school, medical services, 

electricity and water supply. However, not all of the farmers in this mountainous area 

were happy with the movement, mainly because access to their fields is now more 

difficult. A similar argument has been found in the research in Viet Nam by Pham et al., 

(2012). Thus, climate change responses need to be considered in the context of 
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enhancing adaptive capacity in combination with maintaining sustainable livelihoods 

and supporting sustainable development. 

 In Viet Nam, financial support is normally available to improve water infrastructure 

(Pham et al., 2012, p.36). In Coastal Case Study 2, the government provides finance to 

build dykes, canals and sluices. The comprehensive irrigation system was heavily 

financed by the government. In Plains Case Study 1, the government has also funded 

the construction of complete water infrastructure systems such as the Gie pumping 

station and its related water infrastructure (canal system) for irrigation. However, the 

financial resources for these activities were the subject of the limitations and barriers, as 

will be noted later, so what seems to be generous funding was not really adequate. Thus, 

the effective implementation of IWRM in the RRD needs to take the reality of 

inadequate funding arrangements funding in to account. 

Farmers also diversified their income to reduce dependence on threatened sources of 

income. In Coastal Case Study 1, all respondents reported that they themselves have 

diversified their incomes by gaining other employment, making fishing nets or having a 

small scale business. One-fifth of them (20%) have converted their government leased 

salt fields into shrimp farms to get a higher income, while some others (20% of 

respondents) are carrying out their own fish processing businesses. About three-quarters 

of respondents (70%) who are fishermen mentioned that they have pooled their 

resources by contributing about USD 10,000 for each household to invest in a bigger 

boat which can be shared by several families, as a larger and more modern boat can go 

further out to sea and for a longer time, which results in bigger catches. Half (50%) of 

farmers respondents have adopted a strategy of temporary migration to seek work 

elsewhere or in nearby companies. This income diversification is considered by Kelly & 

Adger (2000) to be a positive approach for vulnerable people to adapt to climate 

change. However this strategy is vulnerable to weather and climate change impacts (de 

Sherbinin et al., 2011; Handmer et al., 2012). 

In addition, improving technical and human resources are also important for effective 

responses to climate change in the RRD. Examples of the use of technical and human 

resources include Coastal Case Study 2, where all the respondents use pesticides 

regularly to protect their crops and 70% have consulted with technical experts to buy 

medicine for their shrimp farms, and (30%) have used new seed varieties for higher 
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yield and resistance to disease and droughts. In Plains Case Study 2, newly provided 

seed varieties, which consume less water and are resistant to crop disease, have been 

sown. Similar successful results that applied new varieties or new crops have been 

found in other areas of Viet Nam (Boateng, 2012; Nguyen et al., 2013). An example is 

in Cam My-Ha Tinh, in central Viet Nam, where farmers have responded to a 40% 

reduction in rice yield due to drought by planting fruit and timber trees that perform 

well under difficult climatic conditions (Nguyen et al., 2013).  

The quality of government and NGO staff (human resources) is also important for 

effective responses to climate change. To enhance the quality of human resources in the 

Red River Basin, about 7% of the funds for the Red River Sector Project (fund by ADB 

and the Netherlands and France) was devoted to improving the capacity of the Red 

River Basin Organisation and public awareness (Molle & Chu, 2009; Molle & Chu, 

2011). However, lack of human resources was mentioned (as lack of professional 

authority in this matter) when farmers in Coastal Case Study 2 raised their concern 

about shrimp disease and they stated that “We have not good technical staff to look after 

the issues in this community”.  

3.4.2.2 Sharing information 

The research in the RRD highlighted that having accurate information on climate 

change is fundamental to any effective response because it helps to raise public 

awareness to respond effectively to CC consequences (Nguyen et al., 2011, p.192). 

Within the case study provinces, the different interviewed groups receive information 

on climate change from different sources. Scientists and government staff respondents 

indicated that they derived information about climate change and IWRM not only from 

public media, but also from scientific papers, professional meetings, seminars, and 

study as well as individual research. In particular, short training courses were preferred 

because of the limited time available for most government staff respondents (81%). At 

the community level, information is normally disseminated by TV, radio or megaphone. 

Training courses were organised for farmers to acquire technical knowledge to protect 

crops against disease. Within the RRD, generally, respondents at all levels found it 

useful to share experiences. This finding of the benefits of learning from each other’s 

experience is similar to the finding in the Asia-Pacific reported by Lebel (2013). 

However, at the international level, the cooperation in sharing data between China and 
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Viet Nam in water management in the RRB is still unsatisfactory. For example, the 

sharing of information on the water releases from hydropower dams on the Chinese 

reaches of the Red River in dry season is still under consideration (Nguyen et al., n.d) . 

This issue of international cooperation was considered by most of the government staff 

and scientists although it was not mentioned by the farmers. 

The derived information combined with farmers’ empirical learning through sharing of 

experiences help to reduce damage triggered by the changing climate. For instance, in 

Coastal Case Study 2, shrimp farmers have empirically learned from others to alter the 

starting day of raising shrimp, so that if temperature is to fall below 20
o
C, the date can 

be moved forwards or backwards by up to two weeks. This change of date is in line 

with Sivakumar’s (2005) findings in relation to tropical Asia as well as changing 

planting dates in the lower Mekong basin (Mainuddin et al., 2011). In addition, crop and 

shrimp disease issues can be resolved effectively when farmers observe the signs by 

visiting their paddy fields frequently. In addition, about one-half (50%) of farmers said 

that they learn about prevention of the diseases or the use of new seed by sharing 

information with one other. As a consequence, one-fifth of the respondents (20%) had 

the experience and knowledge that less money has to be spent on pesticides, as crops 

need to be sprayed only four times instead of five to six times annually. This learning 

from experience or from practice is considered to be crucial to effective responses 

(Allan & Stankey, 2009; Allen et al., 2011; Holling & United Nations Environment 

Programme, 1978; Williams, 2011). However in Viet Nam, this learning is usually 

ignored by central government agencies, which just depend on secondary information 

and data reported by provinces and districts for management policies. Thus, the 

management policies are far from matching the actual practices (Waibel et al., 2012, 

p.180).  

3.4.2.3 Participation 

Wide participation by all stakeholders – for the purposes of this study, scientists, 

government staff and farmers – is the preferred response to climate change 

consequences of a smaller group of respondents in the RRD. This participation includes 

having a voice in policy and program development as well as having input into the 

decision making process. While it is mentioned by all scientists and most government 

staff (100% and 88% respectively), participation is of interest for no more than 50% of 
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farmers in any case study area. These significantly different responses may derive from 

the different understandings of IWRM. Scientists and government staff may have a 

wider understanding of the principles of IWRM, in which participation is seen as the 

key element to successfully implementation of IWRM. In contrast, at the community 

level, both the presentative organisations for farmers (the Red River Basin 

Organisation) and the farmers themselves in the RRD may not see the strong 

relationship between the benefits and their participation involvements. Research in other 

Asian mega deltas has suggested that a lack of participation involvement, especially at 

the community level, is a barrier to adaptation to consequences of climate change, such 

as flood risks (Chan et al., 2012, p.56). Thus weak participatory involvement of 

stakeholders at community level is a problem in responding to climate change. Possible 

reasons for this weak involvement are addressed in 3.4.3.  

3.4.2.4 Flexibility 

In addressing climate change, water management needs to be flexible in responding to 

unexpected developments. In this study, flexibility in responding to climate change was 

not raised by the interviewed scientists and government staff. The discussions during 

the interviews implied that the respondents perceive that flexibility in responses is 

lacking, especially at the institutional level, in policy decisions, policy evaluation and 

learning from previous implementation policies. However, in the case study provinces, 

the farmers frequently practised flexibility in their activities to deal with the 

consequences of changing conditions. In particular, the majority of farmers in Coastal 

Case Study 2 (70%), Plains Case Study 1 (80%), Plains Case Study 2 (70%) and 

Mountain Case Study 1 (90%) mentioned examples of flexibility, although in Coastal 

Case Study 1, only 40% of farmers mentioned this concept to deal with consequences of 

climate change. This difference could come from the type of agricultural production. In 

Coastal Case Study 1, most of the farmers are fishermen and therefore they depend 

mainly on fishing boats for their livelihood, with little room for flexibility. Farmers in 

other case study provinces could change crop type (for example, from shrimp to crab 

when the temperature became cold in the Coastal Case Study 2 or from paddy rice to 

cassava or sugar cane in Mountainous Case Study 1). Flexibility of response is 

important in adapting to climate change successfully (Boateng, 2012). At the 
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community level, farmers are practising their own flexible responses; however at the 

national policy making level this approach seems to be lacking or not clear.  

3.4.3 Limitations and barriers to adaptation to climate change 

As seen in  

Table 3.3, limitations and barriers to adaptation to climate change as reported by the 

participants included weak coordination, lack of resources and corruption issues. 

3.4.3.1 Weak cooperation 

Weak cooperation in water management between the 11 provinces within the RRD was 

frequently mentioned by scientists (75%), government staff (50%) and farmers in 

Coastal Case Study 2 (60%) and Plains Case Study 2 (50%). However, this limitation of 

cooperation was mentioned by fewer farmers in Coastal Case Study 1 (30%), Plains 

Case Study 1 (10%) and Mountainous Case Study 1 (10%). The difference in responses 

may come from their understanding of the importance of coordination in dealing with 

integrated climate change impacts. In addition, the involvement of farmers in water 

management within the delta is considered to be very low. As farmers may not gain 

expected benefits from this involvement, they decline to participate and do not think it 

is important. Consequently, in all case study provinces, although technical training 

courses are run, few farmers attend. Moreover, because of the lack of cooperation, 

conflicts among water users (farmers) and between farmers and the water authorities 

within communities are occurring. For instance, conflicting priority was found in 

Coastal Case Study 1 while conflict between rice and shrimp farmers occurred. They 

stated that “I do not want sea water getting into my paddy field as salt intrusion is not 

good for the field, but the shrimp farm farmers do need it”. Thus the cooperation 

between those farmers becomes worse. Lack of cooperation between farmers and the 

water authorities was also found when most of the farmer respondents in Coastal Case 

Study 2 claimed that local authorities’ operation of the sluice systems, which open 

water between the sea and the shrimp farms, is inappropriate, triggering water pollution 

and leading to frequent conflicts between farmers and water authorities.  

On the international scale, this issue of weak cooperation was considered by most of 

government staff and scientists and it is confirmed by the government report. In 
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particular, inadequate communication and coordination between Viet Nam and 

neighbouring countries has led to a shortage of data on rainfall and river flows, which 

cause difficulty in water planning and water allocation. These difficulties negatively 

impact on adaptive management (The Flood Control and Dyke Management 

Department, 2001). On the national scale, most of staff respondents stated indirectly the 

issue of reluctance to delegate power to manage the state funding for CC adaptation. 

They reported that “everyone would like to have the bigger pie of CC funding for 

themselves”. This issue needs to be considered in the institutional framework for water 

management. 

3.4.3.2 Lack of resources 

Lack of financial resources is one of the main constraints to adjusting to a changing 

climate in Viet Nam (Fortier, 2010, p.231). This study indicates that there were 

numerous adaptation options the farmers were aware of and willing to implement. 

However, the lack of financial resources to purchase the necessary inputs such as 

modern ocean-fishing boats or oxygenation machines formed one of the significant 

constraints to adaptation. In this study, 75% of the scientist respondents and the 

majority of farmer respondents in all the case studies cited lack of financial resources as 

the main constraint. The analysis also shows that access to credit had positive impacts 

on the likelihood of using different types of crops in the course of changes in climatic 

conditions. Similar results have been highlighted in other research in the United States 

(Bierbaum et al., 2013).  

In the face of funding difficulties, the Vietnamese Government has had to depend 

heavily on external supports from around the world to upgrade its dyke systems 

(Pilarczyk & Nguyen, 2005; Waibel et al., 2012, p.183). This dependence leads to 

policies being developed but not implemented if funding is not granted. For example, 

under the requirement of the NTP, about USD 98 million was needed to implement 

activities of the NTP between 2009 and 2015. However, the respondents from 

government staff stated that the majority of this amount is sought from external support 

through future international projects. This heavy dependence on external support is an 

unsustainable adaptive response (Smith et al., 2013). 
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Other resources – human, institutional and technological – are also inadequate.  

However the main reason for these shortcomings may come back to the shortage of 

financial resources. The legal framework underpinning implementation of IWRM needs 

to take into the need for realistic funding arrangement. 

3.4.3.3 Corruption issues 

The interview respondents noted that corruption at both national and community level is 

a very significant concern because it leads to waste and inappropriate investments. At 

the national level, the decisions to approve climate change projects funded by 

international organisations are considered to lack transparency and not to follow 

appropriate priorities. At a lower level, lack of transparency allows cheating on the 

specifications to occur. This issue was mentioned in Coastal Case Study 1 in relation to 

the instance where the height of a sea dyke had to be increased. The farmers believe that 

the quality of the dyke was not as good as expected because of the low quality material 

used in construction. Moreover, in Coastal Case Study 2, Plains Case Study 1 and 2, 

where farmers have to depend on local community consultants from whom to buy 

medicine and pesticides to treat shrimp and rice paddy diseases, it was reported that the 

quality of these products is poor, since shrimp still kept dying and the rice paddies 

remained diseased. In the Mountainous Case Study1, farmers believed that some of the 

money allocated to them for relocation had been diverted, because they received less 

money than they expected. This issue is widespread in the country, since it has also 

been highlighted in the RRD and in the Mekong delta, where projects on water 

infrastructure were not awarded transparently, that is, according to competitiveness 

tendering process as required in the policy documents (Adger, 2000, p.752; Waibel et 

al., 2012). Improper links between government staff and project managers have 

emerged (Waibel et al., 2012, p.190). Water governance needs to address in an effective 

and realistic way the need for transparency in its institutional framework. Other research 

in Viet Nam suggests that lack of transparency can be resolved by broadening 

participation in the decision making process (Fortier, 2010, p.243). 

As a consequence, in the RRD, limitations derived from weak cooperation, lack of 

resources, and corruption issues have triggered difficulties for institutional flexibility, 

which is necessary to manage uncertain and complex changes such as climate change.  
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 Conclusion 3.5

The study has found that the actualities of the consequences of climate change differ 

somewhat from what has been expected, that the agricultural sector is already 

responding to challenges from climate change, and that the sector is facing some 

significant limitations and barriers to adaptation. Climate change consequences 

considered by respondents included flooding, drought, pollution, sea level rise, 

temperature and crop and shrimp diseases. Issues relating to current responses for those 

consequences were identified as resource provided, availability of information 

(information sharing), participation of water stakeholders in the decision making 

process and the need for a flexible approach. Respondents collectively identified 

limitations and barriers to adaptation to climate change to be weak cooperation, lack of 

resources and corruption.  

The government of Viet Nam has adopted Integrated Water Resource Management as 

its preferred approach to dealing with the consequences of climate change (Waibel et 

al., 2012). Using the lens of IWRM, the next chapter develops an assessment framework 

for evaluation of key policies and legal documents in relation to the challenges of 

adapting to climate change in the RRD. Based on this assessment framework, Chapter 6 

will draw upon the responses provided by this fieldwork chapter to determine the 

effectiveness of the key policies and legal documents.  

  



 

82 

 

CHAPTER 4 ASSESSMENT FRAMEWORK 

 Introduction 4.1

This chapter sets out the assessment framework for evaluation of Vietnam’s legal 

documents and policies in relation to the challenges of adapting to climate change in the 

Red River Delta (RRD). The framework is based on two related theoretical constructs: 

IWRM and water governance. These constructs are examined below, and their 

theoretical concepts are drawn on to formulate an assessment framework which will be 

used first, to describe and review the primary legal documents and policies relating to 

climate change adaptation (Chapter 5) and second, to analyse the interview results, and 

the legal documents and policies (Chapter 6). 

4.1.1 Integrated water resource management (IWRM) 

4.1.1.1 IWRM theory  

The most frequent definition of IWRM is that it is “a process which promotes the 

coordinated development and management of water, land and related resources, in order 

to maximise the resultant economic and social welfare in an equitable manner without 

compromising the sustainability of vital ecosystems” (Global Water Partnership, 2010c, 

p.1338). The concept of IWRM has been adopted by major global water and funding 

organisations such as the Global Water Partnership, the Stockholm Institute, the United 

Nations Educational, Scientific and Cultural organisation (UNESCO), the Asian 

Development Bank, the World Bank and the United Nations Framework Convention on 

Climate Change (UNFCCC). 

In order to respond to climate change the IWRM process requires an engagement of all 

stakeholders (participants) in all sectors at all levels with related information and data. 

This process needs to be flexible to deal with uncertainty and complexity of climate 

change. More importantly it requires resources which include financial, institutional, 

technological and human resources. All of those requirements to support the 

implementation of IWRM in climate change adaptation will be discussed below. 

IWRM is concerned with the management of water resources for climate change 

adaptation, with a focus at the basin level (Blomquist et al., 2005; NARBO, n.d.). An 



 

83 

 

accepted principle of river basin management is that water needs to be managed 

according to its natural hydrological boundaries, in a transparent manner with 

involvement of all stakeholders and sectoral integration at all levels (Lenton et al., 2009; 

Rogers & Hall, 2003). While management decisions in the past tended to be highly 

centralised, basin management is associated with decentralisation of authority and 

operation of water resource activities (Pahl-Wostl et al., 2012), so that water resources 

are managed at the lowest appropriate level (Blomquist et al., 2005; Jønch-Clausen, 

2004; Molle & Chu, 2009; Molle & Chu, 2011; Waibel et al., 2012). Decentralisation of 

responsibility can support central governments to overcome their problems and budget 

crises, while it could help to improve the outcomes of policy and legal document 

implementation. Through decentralisation, basin stakeholders (individuals, groups of 

water users, NGOs and community or local governmental bodies) may achieve greater 

autonomy and flexibility in managing the resources (Blomquist et al., 2005, p.10).  

Decentralisation needs to start with devolving the resources and (capacity and funding) 

for IWRM. Financial, institutional, human and technological resources need to be 

decentralised through policy and legal documents. At the basin level, financial resources 

and autonomy are crucial to success and basin stakeholders need to take at least some 

financial responsibilities. The rights of stakeholders to determine how funds will be 

spent without intrusive control by central government must be respected. Ideally, the 

basin stakeholders should design and implement their own institutions, although the 

commitment of central government to basin institutions (governance, finance, 

monitoring, infrastructure construction and maintenance) is still necessary (Blomquist et 

al., 2005). Human resources include having appropriately skilled and trained people 

who can support the changes necessary for adaptation to climate change as well as the 

necessary administrative support. Technological resources include agricultural practices 

and methods, choice of appropriate seeds, transfer of knowledge of other stakeholders, 

as well as access to chemicals and fertilisers (Bannayan & Hoogenboom, 2008; 

Irfanullah et al., 2008; Semenov, 2008). Therefore, resource support – financial, 

institutional, human and technological resources – is an important element of IWRM in 

order to manage water and address climate change at the basin level. 

Successful implementation of IWRM depends on the stakeholders having informed 

understanding of the issues of water management. Better access to information and data 
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through effective education and training results in greater understanding of climate 

change consequences and improved adaptive capacity (Klein et al., 2014; Milfont, 

2012). However, around the world, knowledge of water governance and management is 

still inadequate because availability and communication of information and data is 

lacking (Pahl-Wostl et al., 2012). According to the Global Water Partnership (2000), 

transparent sharing of information and data is a key to the achievement of IWRM and 

responses to climate change. Therefore, information and data on river basin 

organisations (RBOs), decentralisation reforms, water management issues, organisation 

responsibilities, the organisational structure of water stakeholders and financial 

arrangements need to be shared widely with all water stakeholders to improve their 

understanding (Blomquist et al., 2005). The available and communication of 

information and data is therefore an important element of IWRM in addressing 

consequences of climate change. 

IWRM also depends on active participation by all stakeholders (Pham et al., 2012, 

p.35). According to Taylor & Wright (2001), participation of water stakeholders could 

be understood as interested groups and organisations coordinating and participating 

directly as soon as and as far as possible. Participation needs to be supported with 

adequate information and data that can help to improve understanding of the basin 

development and possible solutions for environmental problems (Allan, 2003b; Biswas, 

2004; Miller & Hirsch, 2003; Molle & Chu, 2009). Social interaction by which 

participants could learn from each others' experiences is important in implementing 

IWRM. Learning from experience helps participant stakeholders who have different 

interests and experiences to cooperate in searching for solutions (Mostert et al., 2008). It 

is a process of learning to manage together. Stakeholders are aware that they are 

interdependent, but they need to interact through sharing their problems, developing 

potential solutions, taking part in decisions and making arrangements for 

implementation. During this process, some questions should be attended to by the 

participants: What is the main problem? Who will be involved? What are their roles? 

What are the goals to be achieved? As a consequence, participants will become more 

aware of how water resources should be used, for what purpose, who will benefit and at 

what cost (Miller & Hirsch, 2003). Participation including awareness raising and 

multiple stakeholder involvement is critical (Jønch-Clausen, 2004; Molle, 2008) in 
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dealing with uncertainty and complexity (Berkes et al., 2002; Dingwerth & Eichinger, 

2010; Mitchell, 2011; Pahl-Wostl, 2007a). 

Participant involvement links two key principles of IWRM, equity and sustainability. In 

particular, equity refers to all relevant water stakeholders achieving the maximum 

benefit with minimum harm, while the concerns of sustainability are those of ecosystem 

protection and maintenance of all natural resources, not only for the present but also for 

future generations (Allan & Rieu-Clarke, 2010). The most salient suggestion for 

observing these principles during the last decade has been the improvement of 

stakeholder participation in IWRM (Huntjens et al., 2010; Krysanova et al., 2010). 

Globally, basin stakeholder involvement has been associated with sustainable water 

uses and improved water management outcomes (Blomquist et al., 2005). Thus, in any 

river basin, the interests of different water users need to be recognised and must be 

accommodated in final decisions (Blomquist et al., 2005). To implement IWRM, the 

involvement of water stakeholders is required because real participation only takes 

place when they are part of the decision-making process (Jønch-Clausen, 2004). The 

regular activities of individuals, families, communities and government at all levels 

must be considered (Elinor, 2010). In order to achieve this, related information needs to 

be made available to the public including sources, supplies, records of water use and 

discharges, water rights and the beneficiaries of such rights with water allocations. In 

addition, appropriate mechanisms (institutions and organisations) for this participation 

have to be considered at all levels − national, basin and community level (Global Water 

Partnership, 2000; NARBO, n.d.). Participant involvement, therefore, is an important 

element of IWRM in addressing consequences of climate change. 

Sectoral integration, which for the purpose of this thesis means integration of different 

ministries of the Vietnamese government
4
, is a critical element for implementation of 

IWRM because various sectoral views and interests need to be harmonised for optimal 

outcomes (Jønch-Clausen, 2004). In this way, issues such as the misallocation of water 

resources to one particular sector could be discussed widely to achieve a consensus 

                                                 

4
 Sectoral integration is often taken to mean integration of private/commercial enterprise, community 

groups/NGOs and government entities. However for the Vietnamese context, the most important factor is 

integration of different government sectors. This thesis will not focus on integration of private enterprises 

or community groups, although they are considered under the heading of participation. 
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among ministries with specific responsibility for their particular sectors (Global Water 

Partnership, 2000). The management of water resources, disasters and environmental 

issues can only be addressed through sectoral integration (NARBO, n.d.). One of the 

biggest difficulties of achieving IWRM is fragmentation of management. For example, 

different ministries may manage water and economic sectors independently; or 

interventions in the development of water upstream may not adequately consider the 

impacts downstream; water quality may be disconnected from water quantity; 

groundwater may be exploited without adequate consideration of hydrological linkages 

with surface water; land, water and ecosystem interactions may be inadequately 

considered and social equity may frequently be disregarded (Molle, 2008). Therefore, 

sectoral integration is an important element of IWRM in addressing consequences of 

climate change. 

Flexibility is a necessary element of successful IWRM. Flexibility is the capacity to 

adapt as circumstances change to manage complexity and uncertainty. To achieve 

flexible integrated management, a framework for the decision making process is 

required. This framework includes (1) assessing the nature and status of the water 

resources; (2) determining short and long term goals; (3) determining objectives and 

actions needed to achieve the goal; (4) assessing both the benefits and costs of the 

action; (5) implementing the chosen actions, (6) evaluating the effective actions and 

progress toward the goals and (7) reassessing goals and objectives (Pahl-Wostl, 2007a). 

Therefore, integrated water management could be seen as a cyclical process of 

reassessing the latest data on climate change, the current social needs, and the 

implementation of existing policy and legal documents to deal with unexpected 

changes. Adaptive capacity involves learning from successes and failures (Lenton et al., 

2009; Molle, 2008; Pahl-Wostl et al., 2012). Therefore, implementation of IWRM 

requires flexibility through constant review. 

Social learning is also a necessary element of successful implementation of IWRM. It is 

the process in which all stakeholders (authorities, experts, interest groups and the 

public) need to participate to manage and give more attention to uncertainty and 

complexity of water issues, especially in the river basin. In this process those 

stakeholders have a chance to interact, share problem perceptions and develop potential 

solutions. Thus they are joining in making decisions and arranging for implementation 
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of the decisions they have made (Mostert et al., 2008; Pahl-Wostl, 2007b,  2009; Pahl-

Wostl et al., 2007; Tippett et al., 2005). This learning is an important element of 

successful implementation of IWRM.  

The polycentric approach is the coordination of all authorities at different levels of 

government in order to base their understanding of the variation in outcomes in 

management of resources on the needs and interests of citizens and the complexity of 

resources at local, regional, national and global levels, and thus to improve that 

understanding. It helps authorities at all levels to understand the process of climate 

change. This approach distributes authority in a nest hierarchy; authority does not reside 

at one single level: all levels must work together harmonise different interests and to 

work out appropriate solutions (Elinor, 2010; Nagendra & Ostrom, 2012; Ostrom, 2009; 

Pahl-Wostl et al., 2012). Thus this approach is also an important element of successful 

implementation of IWRM.  

Thus, there are seven criteria for effective implementation of IWRM. However, for the 

purpose of this thesis, social learning and the polycentric approach could be grouped 

under other categories. In particular, social learning could be grouped under the 

category of participation, as without participation there is little likelihood of social 

learning. Further, the polycentric approach could be grouped under the category of 

sectoral integration as without sectoral integration there is little likelihood of 

coordination of all authorities at different levels (polycentric approach) to harmonise 

different interests and to work out appropriate solutions. Further as Viet Nam is a 

communist country, authority is concentrated at the national level thus the criteria of 

polycentricity is less relevant. 

Thus, this study has considered five critical elements necessary for implementation of 

IWRM: resources provided; availability and communication of information and data; 

participation of all stakeholders; sectoral integration; and flexibility. 

4.1.1.2 IWRM criticisms  

The literature suggests that IWRM is a good tool for adaptive responses to CC (Hijioka 

et al., 2014; Meadowcroft, 2009; Mimura et al., 2014; Renn et al., 2011). Nevertheless, 

the literature raises concerns about (1) the understanding of the IWRM concept and its 
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popularity; (2) the lack of, or poor quality of reports of IWRM outcomes; and (3) the 

constraints on IWRM implementation. These three concerns tend to reinforce each other 

to inhibit effective implementation of IWRM unless they are addressed carefully. Those 

concerns are discussed below.  

4.1.1.2.1 IWRM concept and its popularity 

Although IWRM has dominated recent discussions of water management, there are two 

arguments that must be noted in terms of its concept and popularity. First, the IWRM 

concept is considered to be both too broad and too narrow (Biswas, 2004; 2007, p.48; 

Biswas, 2008, p.11; Molle, 2008). The concept can be seen to be too broad in that there 

are many issues (about 40 sets of issues) that need to be addressed in the 

implementation of integrated management of water (Biswas, 2004, p.252; Biswas, 

2008; Gain et al., 2013), thus making the concept complex.  

IWRM broadly requires people to understand the interconnection between human and 

natural resources. For example, people should understand the linkage between 

environment and economic development (Medema et al., 2008). However, the literature 

shows that decision-makers tend to prioritise economic development and ignore 

environmental issues because they do not pay much attention to sustainable 

development (Kelly & Adger, 2000; Nguyen et al., n.d; Waibel et al., 2012) and do not 

fully understand the outcomes derived from human activities (Grumbine et al., 2012; 

Kang et al., 2009b; Kubiszewski et al., 2013; MRC, 2011). On the other hand, the 

IWRM definition is considered to be too narrow because it focuses mainly on water 

issues while the linkage between water and other natural resources such as forest 

resources and biodiversity is not clearly included (Biswas, 2004, p.249; Biswas, 2008, 

p.17; Merrey et al., 2005). Thus the concept will be extremely difficult to implement 

because different people have interpreted this concept very differently (Biswas, 2004; 

Biswas, 2008; Medema et al., 2008). 

Second, although IWRM is not a new concept, it has recently become popular, enabling 

it to attract more funds from donors (Biswas, 2004, p.251; Biswas, 2008, p.13; Molle, 

2008). Consequently, it is possible that agencies in charge are not always committed to 

the concept of IWRM because they may be dominated by a group which have more 

power to allocate and access scarce resources for its own agenda (Molle, 2008). 

Therefore these groups may use the language of IWRM in order to attract funding, but 
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without any true commitment to its principles. Molle and Chu (2009, 2011) discuss 

these and other limitations in IWRM’s implementation in the Red River Basin in Viet 

Nam (Molle & Chu, 2009; Molle & Chu, 2011). 

4.1.1.2.2 IWRM outcomes 

The literature suggests that even though the IWRM concept has been discussed for more 

than 50 years, there has been no adequate reporting of the success or failure of 

implementation of IWRM in specific countries, under specific conditions and during the 

specific time (Biswas, 2004; Biswas, 2008, p.13; Jeffrey & Gearey, 2006; Medema et 

al., 2008; Molle, 2008, p.133). Accordingly, the actual results of implementation of 

IWRM and the reasons for those results are not known. The confusion about the concept 

(discussed in 4.1.1.2.1) in combination with a lack of financial resources and lack of 

transparency of rigorous implementation may be part of the explanation. IWRM 

implementation is a cyclic, thus time consuming, process (Nozières et al., 2011; Pahl-

Wostl, 2007a). In this process the requirement for data and information gathering and 

sharing (Blomquist et al., 2005; Global Water Partnership, 2000; Klein et al., 2014; 

Milfont, 2012; Molle & Chu, 2009) and for wide participation of all stakeholders is 

significant (Biswas, 2007; Huntjens et al., 2010; Jønch-Clausen, 2004; Krysanova et al., 

2010; Taylor & Wright, 2001).  

In addition, honest assessment of the outcomes is needed in order to improve 

procedures for the following cycles of the project. Without proper assessment of the 

outcomes, there can be no effective cyclical improvements. However, in order to meet 

this requirement, financial resources and good water governance in which information is 

shared transparently are needed. IWRM was developed in advanced economies in 

Europe with strong financial resources and good systems of governance. The IWRM 

goals and process vary depending on the economic, institutional and environmental 

conditions that exist in different countries. For the developing countries where poverty, 

hunger, disease and environmental degradation are significant factors, a main goal of 

IWRM should be to reduce poverty (Jønch-Clausen, 2004; Mulwafu & Msosa, 2005). 

However, in developed countries, IWRM may concentrate more on environmental 

protection (Jønch-Clausen, 2004). In countries which have limited capacity to 

implement IWRM (Molle, 2008), such as Viet Nam, the Government that wishes to 

implement IWRM needs to consider seriously these realities conditions (Biswas, 2004; 
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2007, p.48; Biswas, 2008; Molle, 2008). The danger is that a government may commit 

to implementing IWRM without truly understanding what the concept requires.  

Appropriate solutions and timelines for IWRM can only be developed if they match the 

particular realities of the country (Rogers & Hall, 2003). Participant involvement 

supported by access to good information and data could be seen as a threat by 

authorities which are reluctant to share power. More published information and data 

which supports more participation involvement may expose issue such as evidence of 

corruption, and are also a threat to the power of governments and officer-holders. As a 

consequence, confusion about the concept of IWRM, in combination with lack of 

financial resources and lack of transparency, and resistance to wide effective 

stakeholder participation may be the reason for lack of evidence of IWRM outcomes. 

4.1.1.2.3 IWRM implementation constraints 

The literature suggests that many challenges emerge when IWRM is implemented, but 

the main reasons may be the poor understanding of the IWRM concept (as discussed in 

4.1.1.2.1); lack of evidence about IWRM outcomes (as discussed in 4.1.1.2.2); and 

ineffective water governance. First, similar to Biswas (2004; 2008), Molle (2008) and 

Molle and Chu (2009; 2011) criticise IWRM for the lack of specific solutions to put the 

process into practice. The definition of IWRM is not very clear on how IWRM would 

be implemented, including questions of time, condition, by whom, what needs to be 

integrated and the process for the specific purpose (Biswas, 2004; 2007, p.48; Biswas, 

2008; Medema et al., 2008; Molle, 2008). 

Second, lack of evidence of specific success or failures (as discussed in 4.1.1.2.2) may 

hinder IWRM implementation. IWRM implementation is the cyclic process (Jønch-

Clausen, 2004) in which reports of success or failure are the beneficial inputs for the 

new cycle process. The lack of or poor quality of reports on empirical experiences 

therefore may negatively affect the process. Accordingly, if there is no data to assess 

previous outcomes in the cycle, there can be no flexibility and hence no improvement of 

the process, and thus the project may fail to adapt to changing circumstances.  

The third challenge is ineffective water governance (Biswas, 2004; Biswas, 2008, p.19; 

Medema et al., 2008; Molle, 2008, p.133). This may result from fear of increased 

transparency; lack of stable financial resources; lack of good information and data 
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(Medema et al., 2008; Molle, 2008) as detailed above, difficulty with coordination 

between sectors; and political risk resulting from the uncertainty of future benefits or 

from fear of failure (Medema et al., 2008).  

The next section will examine the other theoretical concept, water governance, on which 

the analysis of this research relies. 

4.1.2 Water governance theory 

Governance was defined by UNDP (2001, as cited in Roger and Hall (2003, p.7) as 

“The exercise of economic, political, and administrative authority to manage a country’s 

affairs at all levels. It comprises mechanisms, processes and institution through which 

citizens and groups articulate their interests, exercise their legal rights, meet their 

obligations, and mediate their differences”. In good governance that authority is 

balanced with adequate controls to ensure good outcomes. 

Good governance plays an important role in water management in dealing with failures 

and new challenges. Many water management problems are recognised to be the result 

of governance failures (Knieper et al., 2010; Pahl-Wostl, 2009; Pahl-Wostl et al., 2011). 

These failures can result from sectoral fragmentation derived from unbalanced 

consideration of issues by different development sectors, such as dominance of the 

economy over the environment. In addition, the application of design principles based 

on an institutional approach without long term monitoring and revision of its 

implementation can also lead to governance failure. Failure may also be the result of 

corruption. In both developing and developed countries, failure becomes more difficult 

to manage when governance has to deal with the emerging challenges of climate change 

consequences (Pahl-Wostl et al., 2012). Thus, improving the approach by which water 

is governed at all levels can help to avoid the governance failures (UNESCO, 2007) and 

respond to climate changes and its uncertainty (Pahl-Wostl et al., 2012).  

The elements of good governance have been widely discussed (Allan & Rieu-Clarke, 

2010; Asian Development Bank, 1995; Pahl-Wostl et al., 2012; The World Bank, 1992; 

UNDP, 1997; UNESCO, 2006). However, although various authors suggest different 

elements, the total list consists of nine possible elements. They are accountability, 
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transparency, participation, equity, effectiveness, rule of law, responsiveness, 

predictability (strategic vision) and consensus orientation.  

The definitions of these nine elements of good governance are as follows: 

Accountability means establishing criteria to measure the performance of public 

officials and creating mechanisms (institutions and organisations) to ensure the criteria 

are met (Asian Development Bank, 1995).  

Transparency refers to the availability of information to the general public and the 

related rules, regulations and decisions to make this information available to the public. 

If the information is available, people can better understand issues and monitor them 

(Allan & Rieu-Clarke, 2010; Asian Development Bank, 1995; Pahl-Wostl et al., 2012; 

UNDP, 1997). It also refers to the right to access the necessary information and also 

protects against corruption among public officials (Allan & Rieu-Clarke, 2010; Pahl-

Wostl et al., 2012). 

Participation refers to groups (NGOs or government organisations) and individuals of 

both sexes at all levels being engaged from the beginning of the decision making 

process (Asian Development Bank, 1995). For this involvement, the capacity of the 

participants and the right to raise their voice must be ensured (UNDP, 1997). Both 

beneficiaries and affected groups need to participate, so government can make informed 

choices with respect to their needs and protect their rights (Allan & Rieu-Clarke, 2010; 

Pahl-Wostl et al., 2012).  

Equity means that all participants have opportunities to improve or maintain their well-

being (UNDP, 1997).  

Effectiveness refer to results derived from policy implementation that meet practical 

needs in conjunction with effective use of resources (UNDP, 1997). 

Rule of law refers to a legal framework, including the power of enforcement, that has to 

be fair to protect human rights (UNDP, 1997). 

Responsiveness refers to the responsibility of institutions to support all stakeholders 

(UNDP, 1997). 
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Predictability (or strategic vision) refers to the existence policies and legal documents 

to regulate society along with fair and consistent application (Asian Development Bank, 

1995). 

Consensus orientation refers to the ability of government to mediate different interests 

through policies and legal documents and procedures (UNDP, 1997). 

This is a large number of elements to consider, and there is some overlap between 

several of them. In order to achieve a workable conceptual framework for analysis in 

this thesis I considered it important to derive a more concise list of elements that related 

directly to IWRM criteria and did not duplicate them. Thus three essential elements 

were selected: accountability, transparency and participation because the other elements 

can be integrated into these three.  

In particular, consensus orientation and equity can be considered sub-elements of 

participation. I integrated these considerations into participation, because when water 

governance has more stakeholders (participants) involvement in decision making 

process more equity related to their right can be achieved. As a consequence, more 

agreement (consensus orientation) among those participants can be made.  

Again in the context of Viet Nam, I considered rule of law (or legal framework), 

predictability (or strategic version) and responsiveness as sub-elements of 

accountability.  If a country has a good governance framework which provides for 

accountability, then it is more than likely that it will achieve strategic version to predict 

future changes and also for responsiveness. In addition, the element of responsiveness 

duplicates that of flexibility, which is already a criterion for IWRM and is part of the 

assessment framework.  

Effectiveness can be seen as an integrated element because water governance can deal 

with water issue effectively when it has all of the eight above elements in it.  

There are linkages among these three elements that support and reinforce each other 

(Allan & Rieu-Clarke, 2010; Asian Development Bank, 1995; Lautze et al., 2011). For 

example, accountability often relates to participation and safeguards transparency. 

Transparency and information cannot be assured without a legal framework and 

institutions (accountability) that can help to balance the rights amongst stakeholders 
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with better access to related information and data (Dingwerth & Eichinger, 2010). 

Accordingly, stakeholders (participants) acquire experience through observing others 

and through social interaction, resulting in improved adaptive management (Pahl-Wostl 

et al., 2007). In this way, participants can understand the causal relationships of 

different points of view and know how to deal with different interests (Pahl-Wostl, 

2006; Pahl-Wostl et al., 2007; Tippett et al., 2005).  

Good governance is highly likely to achieve better development outcomes, including 

higher per capita incomes, lower infant mortality and higher literacy (Kaufmann et al., 

1999). Good governance, which requires knowledge of regional and local impacts, is 

important for both climate change adaptation and risk management (Meadowcroft, 

2009; Renn, 2008). 

Adaptation to climate change depends on good water governance (Renn, 2008; Renn et 

al., 2011). Good governance of adaptation requires knowledge of CC impacts in a more 

planning approach (Meadowcroft, 2009) and flexible decision framework (Quay, 2010) 

as well as integrated approaches, such as IWRM (Mimura et al., 2014). IWRM can be 

seen as an effective adaptation process to help balance water availability against 

increasing demand, and cope with uncertainty and change (Hijioka et al., 2014). 

According to studies globally, stakeholder participation, accountability and equality are 

needed to influence the sharing and improving of knowledge in adaptation policies and 

legal document making and achieve successful implementation on the ground (Adhikari 

& Taylor, 2012; Gupta et al., 2010; Harries & Penning-Rowsell, 2011; Huntjens et al., 

2012; McNeeley, 2012; Robinson & Berkes, 2011; Tompkins & Eakin, 2012).  

4.1.3 The relationship between IWRM and good water governance 

In order to achieve IWRM the literature suggests that good water governance is required 

(Funke et al., 2007, p.1241; Gain et al., 2013; Galaz, 2007; Lautze et al., 2011; Medema 

et al., 2008; Van der Zaag, 2005, p.870). The three main elements of good water 

governance selected for this study are highlighted in the literature: accountability, 

transparency and participation (Blair, 2000; Huther & Shah, 1998; Rogers & Hall, 

2003). The five elements of IWRM are resources, communication of information and 

data, participation, sectoral integration and flexibility. Table 4.1 presents the 

elements/criteria of effective implementation of IWRM and the element of governance 
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inform each other and overlap. In Table 4.1 colour is used to note the common 

elements/criteria of IWRM, water governance and assessment framework. 

Table 4.1. The inter-relationship between element/criteria of IWRM and water 

governance for successful IWRM implementation 

Seven elements of effective 

IWRM implementation as found 

in the literature 

Nine elements of 

governance as found in 

the literature 

Elements in 

assessment 

framework 

Resources Accountability Resources and 

accountability 

Availability and communication of 

information and data 
Transparency Information 

Active stakeholder participation Participation Participation 

Sectoral integration Equity Sectoral integration 

 Flexibility Effectiveness Flexibility 

Social learning  Rule of law  

Polycentric approach Responsiveness  

 Predictability  

 Consensus orientation  

 

How these five elements of IWRM relate to the three main elements of good water 

governance is discussed below.  

Participation is a main element of both IWRM and good water governance.  

Resources are related to accountability because accountability means accountability for 

resources, so that institutions and organisations are created to ensure performance 

criteria for public officials are met (Asian Development Bank, 1995). 

Transparency relates to information because when information is widely shared both 

insiders and outsiders are able to better understand issues and manage them. As a 

consequence, corruption issues are more likely to be managed. 

Sectoral integration is related to participation because this integration includes 

participation by all government ministries and agencies (horizontal participation).  

Flexibility is related to accountability because it refers to the capacity of existing policy 

and legal documents to deal with uncertainty or unexpected changes in order to achieve 

the desired outcomes.  
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These elements of integrated water resource management and of good water governance 

form the conceptual basis for an examination of the legal documents that govern water 

management in the Red River Delta. 

 The nature of and reasons for analysis of policies and legal documents  4.2

Policies and legal documents are tools for governments to solve problems (Stewart, 

1999). Evaluation of policies and legal documents is the process by which problem 

identification, problem analysis and the range of possible solutions are considered 

(Weimer & Vining, 1999). Government (the main stakeholder) has the role of authority 

and uses the power of the state, which is demonstrated through policies and legal 

documents, to achieve the state’s goals (Stewart, 1999). Moreover, a government is 

required to be coherent in its use of policies and legal documents to deal with problems. 

If the government’s goals are not clear or the policy and legal document making process 

is not coherent, a government may face four significant issues: fragmentation, failure, 

lack of control and ineffective implementation. Fragmentation will happen if different 

agencies within the government pursue multiple and conflicting agendas. If the pre-

existing aims are difficult to address, the government may risk failure through over-

regulation and sectoral fragmentation. In other words, “If it is difficult to discern pre-

existing objectives, this is a major ‘failure’ on the part of government, for example, a 

failure of reality to conform to the tenets of the model” (Colebatch, 2005, p.14). 

However, if the work of the bureaucracy does not achieve the expected aims of the 

government and meet public needs, the government has to confront the problem of lack 

of control. If the activity does not match the authorised directives, there will be a 

problem of ineffective implementation (Colebatch, 2005; Stewart, 1999).  

Policy and legal document analysis considers the clarification of goals, issues of 

concern, why these concerns have arisen, who is involved, what should be done to 

overcome them and how to assess whether they are achievable or not. Interactions 

between stakeholders with their private interests, goals and strategies must be addressed 

while the policies and legal documents are formulated and implemented (Colebatch, 

2005).  

Climate change adaptation policies and legal documents need to be evaluated in order to 

assess their potential effectiveness in reducing societal and ecological vulnerability to 
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climate change (Boateng, 2012). Agrawal (2010) and others view climate change 

adaptation as a flexible process which draws from both successful and unsuccessful 

experience in implementing policies and legal documents in response to CC 

consequences (Agrawal, 2010; Gupta et al., 2010). This process of evaluation will 

clarify the reason for particular outcomes. Furthermore, governments need to be 

accountable for implementing the policies and legal documents they make. Thus, in 

order to make governments accountable, the policies and legal documents need to be 

evaluated. Evaluation of the outcomes can lead to greater transparency in investment 

decision policy and development legal documents (Preston et al., 2010). To carry out 

this evaluation, the question of how policies and legal documents are made in response 

to these challenges needs to be raised (Nguyen, 2010a).  

 Evaluation of policy and legal documents  4.3

In the developing world, IWRM is believed to be able to achieve its goal if it is 

introduced by governmental policies and legal documents and receives the support of 

government organisations (Bogardi et al., 2012). In this thesis, five legal documents 

(two laws and three policies that cover water management and the environment) that 

were in force up to June 2014, were evaluated to determine how they support IWRM to 

deal with climate change consequences for water, environment, agriculture and food 

security in the RRD, Viet Nam. The evaluation was conducted using the five criteria 

resources, availability and communication of information and data, participation, 

sectoral integration, and flexibility. In the following section, each criterion will be 

defined, explaining why it is necessary for policy and legal document evaluation, who 

will be involved and how it can be used as a measure to assess policies and legal 

documents in response to climate change. In addition, the documents were evaluated 

using the data from interviews, field notes, questionnaires, and other reports (Ferreyra et 

al., 2008; Gibbs & Flick, 2007) to determine how effective they are in practice.  

 Conceptual framework for assessing the legal documents 4.4

The conceptual framework for this study is based on the two theories of IWRM and 

water governance developed in sections 4.1. The five criteria were built into the 

framework presented below. 
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4.4.1 Resources and accountability 

In this section, financial, institutional (institution and organisation), human and 

technological resources are considered. Financial resources, which can enable a 

government to implement policies and legal documents effectively, must be considered 

during policy and legal document formulation, implementation and assessment. Policy 

and legal documents in responding to climate change consequences require finance 

(money) for negotiation, decision, implementation and evaluation, so all of these costs 

should be considered as financial resources for each policy and legal document. Without 

a legal framework, there can be no allocation of these resources, so that many policies 

and programs will not enable local strategies for addressing climate change (Adger, 

2001; Bulkeley & Betsill, 2005; Corfee-Morlot et al., 2011).  

Institutional resources are also a necessary basis for effective implementation of policies 

such as IWRM (Do & Nguyen, 2011; Molle & Chu, 2009; Molle & Chu, 2011). There 

are various definitions of institution. However this thesis will use Fisher's definition of 

institutions and organisations (Fisher et al., 2011, p.847): “Institutions are rules and 

norms such as property and use rights, legal framework, official language, trust building 

mechanisms and social capital as well as regulatory culture” and “Organisations are 

bodies such as government, departments, autonomous regulatory bodies and non-

government organisations”.  

Institutional resources refer to commitments from governments which are necessary for 

successful implementation of IWRM (Do & Nguyen, 2011; Molle & Chu, 2009; Molle 

& Chu, 2011). Institutional resources are collective decisions on authority and law as 

decided by a group or assembly. Institutional and economic resources are considered to 

be the most important criterion of policies and legal documents that support successful 

implementation of IWRM. Institutions give a direction for policy and legal document 

makers and practitioners to formulate, decide and implement policies and legal 

documents. Institutional perspectives of each policy and legal document must be very 

clear and appropriate to every government agency, and the institutional authorities need 

to have sufficient power to enforce the effective implementation of policies and legal 

documents.  
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Since the amount of money that will be spent on climate change is huge, concerns about 

corruption are increasing, resulting in a need for effective allocation of institutional 

resources. It is estimated that the requirement to adapt to climate change will cost USD 

75-100 billion per year globally from 2011-2050 if the temperature increases by 2 
o
C by 

2050 (Global Environment Facility, 2013). Some funds have been established to assist 

the developing countries adapting to climate change. However, the demands are usually 

greater than the currently available funding (Bouwer & Aerts, 2006; Flåm & Skjærseth, 

2009; Hof et al., 2009). An important concern is about accountability: whether it is clear 

that money is legitimately spent on dealing with climate change, especially when 

corruption is becoming more common throughout the world. Therefore, the solutions, 

such as effective organisations (Klein et al., 2014) to manage investment effectively, 

such as corruption management need to be considered critically (Transparency 

International, 2011). In addition, the legal framework which supports the equitable and 

effective allocation of these funds to the highest priority investment needs to be 

considered carefully (Barr et al., 2010).  

Most developing countries have weak institutions (Pham et al., 2012, p.38; Van der 

Keur et al., 2008, p.1705), so that they are less capable of managing corruption, and 

thus weakening the response to extreme weather events and increasing vulnerability to 

climate change (Biesbroek et al., 2013; Lateef, 2009). In Viet Nam, the corruption issue 

is recognised as a significant limitation for the development of the economy. The main 

reasons as identified by the World Bank (2012) are incomplete transition to a market 

economy, which results in weak institutional resources (institutions and organisations), 

and inadequate state information and over-prioritisation of state enterprises. According 

to the latest report by Transparency International (2014), among the 144 recipient 

countries of the Special Climate Change Fund (SCCF) which was established to support 

adaptation and technology transfer in all developing country parties to the UNFCCC, 

Viet Nam, which has been funded USD 3.4 million by ADB and UNDP, is ranked 34
th

 

for wastefulness of government spending and 44
th

 for transparency of government 

policy and legal document making. These numbers highlight that Viet Nam has a high 

level of corruption and non-transparency in terms of management of the climate funds. 

The risk of corruption is also highlighted in the research by Molle & Chu (2009) on 

implementation of IWRM in the Red River basin, where huge amounts of money are 

being allocated to MARD for investment in water infrastructure. For example, in 2006, 
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the total budget of MARD was USD 200 million, of which USD 126 million was 

allocated to invest in water infrastructure. Therefore, the concern is whether or not 

people who have decision making power derive personal benefit from this huge 

investment flow (Molle & Chu, 2009).  

With regard to the consideration of transparency, we need to examine Vietnamese 

political systems. The Vietnamese political system is considered not only to show 

strong overlap between the state and the Communist Party but also to be dominated by 

the Communist Party because almost all cabinet ministers are members of the Party 

Central Committee. According to Koh (2012), civil society organisations in Viet Nam 

are not fully independent because the separation of powers between the state and the 

Communist Party is inadequate. Autonomous organisations outside the party, he 

believes, have very limited space to operate, so that improvement in participatory 

involvement is slow. Thus, the people do not have an effective voice in policy and legal 

document making processes, and the policies and legal documents are not effective in 

addressing their needs. Life for Vietnamese people, therefore, is difficult. About 32% of 

the Vietnamese population live in poverty (below USD 1/day) and Viet Nam’s human 

development indicator ranks 100
th

 in the world (Piron & Evans, 2004). Several scholars 

believe that political reforms are required because of high inflation (about 20% in 2011 

(Fforde, 2012)), corruption (ranked at 112
th

 out of 182 (Martini, 2012)) and declining 

foreign direct investment (Koh, 2012). These reforms have been considered, but the 

political reforms and the economic reforms should happen together in order to ensure 

political stability (Koh, 2012).  

Drawing on the analysis of IWRM and governance, the first of the criteria for the 

evaluation framework of this study is the availability of financial, human and 

technological resources, as well as institutional support for this. To address this 

criterion, I list six sub-questions that will be considered when policies and legal 

documents are evaluated in terms of resources to deal with climate change:  

 In the document, how much support to deal with climate change is available 

through institutional and financial resources? 

 In the documents, how strong is the government institutional and financial 

commitment to response to impacts of climate change? Which stakeholders are 

targeted by these government actions? 



 

101 

 

 Are there any financial, institutional, human or technological problems when the 

policies and legal documents in responses to climate change are put into 

operation? What are they?  

 How does corruption affect investment decisions concerning climate change 

adaptation in Viet Nam now?  

 Are resource investments concerning climate change adaptation affected by 

corruption? Are wrong investments and/or wrong management of these 

investments investigated and penalised? Are there policies to ensure that staff 

work ethically and follow laws? 

4.4.2 Availability and communication of information 

In order to evaluate policies and legal documents concerning adaptation to climate 

change, the availability and communication of information and data for collecting, 

storing, sharing and accessing will be considered. The support provided for these will 

also be addressed. Information and data on climate change are crucial inputs for the 

legal documents, especially in dealing with possible risks and preparing plans to reduce 

these risks. In developing countries, collaboration between information providers and 

users is encouraged to ensure the appropriate engagement and sharing amongst all 

stakeholders. The requirement to enhance access to climate change data and scenarios is 

a priority (Lu, 2011; Ziervogel et al., 2010). Moreover, availability of long-term 

information must also be considered in the water management policies and legal 

documents because without this information planning related to demand cannot deal 

effectively with climate variability and CC projection which is normally presented for 

the period from 10 to 50 years (Ziervogel et al., 2010, p.540). The communication 

between climate scientists and policy and legal document makers needs to be improved 

to deal with uncertainty and complex climatic conditions through information and data 

sharing. Furthermore, transparency and participation, the main elements of IWRM and 

good water governance require information and data to be freely available to all 

interested participants (Blair, 2000; Huther & Shah, 1998; Rogers & Hall, 2003). Thus, 

information sharing and access lead to a more transparent decision making process. An 

adequate information system requires a suitable legal framework for collaboration and 

transfer of information (Monash University, 2012).  
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When examining climate change in the RRD, comprehensive information is crucial in 

dealing effectively with the severe, complex and uncertain negative consequences of 

climate change on water, agricultural and environmental sectors. In particular, 

information in the water sector concerning changes in sea level, changes in rainfall 

patterns and discharge and changes in extreme events is required. Agriculture and food 

security data on land inundation, erosion of coastal line and grain yield are also 

required. Environmental data concerning water pollution, salinity intrusion and fresh 

water availability are necessary in dealing effectively with climate change 

consequences.  

In terms of the above criterion the four questions that will be raised when the selected 

policies and legal documents are being analysed are:  

 How specific is the document in assigning responsibility and authority to collect, 

store, share and provide access to information and data in water sectors, 

agricultural and food security, and environmental issues? Are responsibilities 

required and implemented at multiple levels and sectors? 

 Does the document specify the methods to collect, store, share and access to this 

information and data? 

 Are there adequate human, financial and technical capacities to support to these 

responsibilities and authority? Is support effective or ineffective, acceptable or 

unacceptable?  

 Is there adequate long-term information and data to support policies and legal 

documents dealing with changing climatic conditions? 

4.4.3 Participation 

Good water resource management involves engagement of all participants 

(stakeholders) in all sectors (Cisneros et al., 2014, p.254; Lenton et al., 2009). 

Participation is defined as ensuring that interested groups are engaged actively during 

the decision making process, and that their perspectives are taken into account in the 

final outcome of these decisions (Allan & Rieu-Clarke, 2010; Global Water Partnership, 

2000; Huntjens et al., 2010; Jønch-Clausen, 2004; Krysanova et al., 2010; NARBO, 

n.d.). Participation requires cooperation of a number of stakeholders including 

individuals, groups or organisations from both private and governmental sectors. Wide 
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participation provides diverse experience, knowledge and user needs to develop and 

evaluate policy and legal documents. It works by examining an issue from different 

points of view and providing a comprehensive understanding of causal relationships. 

The causal relationship often arises from common sense; therefore, it appears 

uncontroversial. For example, limited agricultural diversification results from the 

inflexibility of irrigation networks which could be modernised (Molle, 2008) with that 

understanding effective remedies for the problem can be developed. The characteristics 

of effective multi-stakeholder involvement include voluntary participation, structured 

effort, skilled facilitators, explicit rules of guidance, and open discussion opportunities, 

so that all views can be heard and considered in the decision  making process (Swanson 

et al., 2010). 

Arnstein’s model of eight different rungs on a ladder of citizen participation is still 

definitive (Arnstein, 1969) and helps to clarify different gradations of participation 

(Figure 4.1). The first two rungs refer to the non-participation, or inability to participate 

in planning and conducting programs. However, at this level participants can be 

educated by government authorities. The following two rungs indicate that participants 

have the opportunity to listen and raise their voices. However, their ideas may not be 

heeded because of a one-way information flow, lack of negotiation and lack of feedback 

from government authorities. In other words, at level four, even though participants 

have the chance to express opinion through surveys, meetings or public hearings, there 

is no assurance that their concerns will be considered. At rung five, participants who are 

involved in this level have the right to advise; however, they are not able to make 

decisions, while at rung six, negotiation and engagement are accepted through joining 

policy and legal document boards, planning committees and mechanisms to resolve any 

impasse. At the two highest levels, negotiations between participants and officials are 

accepted in particular plans and programs or they may have the right to control these 

programs or an institution. This ladder enables participation to be evaluated for 

appropriate level of involvement.  
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Figure 4.1. Eight rungs on a ladder of citizen participation 

Source: (Arnstein, 1969) 

In terms of environmental management, stakeholder participation is recognised as 

enhancing the quality of the decision making process by enabling the consideration of 

more comprehensive information. However, decisions which are made by participants 

are strongly dependent on the process which leads to them. Stakeholder participation 

needs to be supported by empowerment, equity, trust and learning (Jønch-Clausen, 

2004). In addition, participatory approaches need to be considered as soon as possible 

during the participation process and these approaches require a clear objective. In the 

participation process integration of local and scientific knowledge can support and 

facilitate comprehensive understanding of the situation. The important role of 

participation is highlighted in the Dublin principles ("The Dublin statement on water 

and sustainable development," 1992), which state that participation is the way to raise 

the knowledge level of both policy and legal document makers and citizens. By doing 

so, the accountability of management could be improved (Panjabi, 1997). For reasons, 
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the requirement for institutions and organisations to achieve stakeholder participation is 

crucial (Reed, 2008).  

During the last decade, IWRM at the river basin level and the improvement of 

stakeholder participation have been continually under consideration, particularly in the 

context of climate change adaptation strategies in which stakeholder involvement, 

sufficient knowledge and experience transfer are encouraged (Huntjens et al., 2010; 

Krysanova et al., 2010).  

In Viet Nam, even though the necessity of local participation in decision making 

processes has been addressed in Decree 29/1998/ND-CP (Phan, 1998), for a number of 

reasons participation has been weak (Mattner, 2004). Thus there is a need to examine 

the policies and legal documents to understand how the legal framework works to 

encourage or discourage participation.  

The three sets of questions that will be asked about the documents’ support for 

participation are: 

 What level of engagement in participation does the document require? How well 

are participants supported to share their ideas? Are all of the concerned 

individuals, groups or organisations of both individual and organisation 

participation involved in giving input into development the policy and legal 

documents on climate change responses ? 

 Are the participants familiar with the impacts of climate change on the water 

sector, the environment, agriculture and food security?  

 How strong is the participants’ negotiation and problem solving ability? How 

strong is their motivation to get involved? What are the incentives for 

participants to take part? What might hinder them from participating? 

4.4.4 Sectoral integration 

Sectoral integration is a form of learning and problem solving, involving cooperation 

among government ministries in order to address the complex challenges of sustainable 

development (Christopoulos et al., 2012; Ludwig, 2009; Shardul & Maarten Van, 2008; 

Waage et al., 2010). Managing extreme climatic events, and the negative consequences 

of these events, through cross-sectoral cooperation and exchange of good practice is a 
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priority of the Millennium Development Goals in general, and in the water sector in 

particular. Sectoral integration also is one of the main complex criteria that IWRM aims 

to address. IWRM is predicated on an aim of sustainable development. The existing 

Vietnamese policies and legal documents all mention sustainable development, and the 

documents on water management emphasise IWRM for this purpose (Waibel et al., 

2012). Thus, integration is needed in the water management documents in Viet Nam. 

However, according to the discussion on IWRM criticisms in Chapter 4, in 4.1.1.2 

integration needs to be understood in the appropriate approach. For example, sectoral 

management is assigned to separate ministries with specific responsibilities, but an 

integrated framework that allows these ministries to coordinate their responses to the 

related objectives is necessary. From IWRM’s perspective, the inter-relationships 

between development and environmental, economic, political and social management 

and should all be considered carefully (Global Water Partnership, 2010c). This criterion 

is also mentioned in the first Dublin principle as the link between social and economic 

developments, and environment protection ("The Dublin statement on water and 

sustainable development," 1992). 

In the river basins, there is a disconnection between the government ministries which 

are responsible for agriculture and food security and those in charge of water 

management. With regard to basins, floods and pollution are a greater priority than 

agricultural water. Water agencies may prioritise rain water for crop production, while 

governmental ministries are more interested in surface water. Therefore, an integrated 

approach to basin management needs to be considered to avoid fragmentation of 

responsibilities within government ministries (Merrey & Cook, 2012). 

At the national level, sectoral integration is required in government documents which 

regulate the planning and implementation of projects to respond to climate change. 

However, in Viet Nam, less effective management of sectoral integration has led to 

many issues. A good example is the development of hydropower. While hydropower 

dams can help to control floods, mitigate drought and bring economic benefits through 

electricity production, they cause environmental, agricultural, economic and social 

issues both upstream and downstream. Forests are destroyed for the reservoirs – about 

16 ha for each megawatt (Talk Vietnam, 2012). Aquatic ecosystems are changed and 

agriculture is affected by loss of sediments that enrich the soil. People are displaced by 
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the reservoir and destroy more forest for agriculture (Talk Vietnam, 2012). These 

challenges will become worse when climate change affects Viet Nam more 

significantly. Therefore, the three questions that will be raised while assessing the 

policies and legal documents in responses to climate change consequences in terms of 

sectoral integration are: 

 How well does the document enable the sectors to coordinate the economic 

sector and the environmental sector to address climate change issues? How do 

they show the link through government management?  

 Are there difficulties when sectoral integration is considered? Do these sectors 

have different management priorities? 

 Who benefits from sectoral integration management? At what level? 

4.4.5 Flexibility 

Climate change adaptation decisions have to be made in the face of uncertainty 

including institutional, technological and economic futures in combination with 

uncertainty about the information and data on the extent and patterns of future climate 

(Chambwera et al., 2014, p.956; Dessai et al., 2009; Hall, 2007; Stainforth et al., 2007). 

Treatment of uncertainties is highlighted in guidance from IPCC (Mastrandrea et al., 

2010). Flexibility can also be considered as the capacity to absorb and adapt to change 

to preserve and create options (Nozières et al., 2011). Flexibility enables stakeholders to 

deal with uncertainties, especially in complex situations where expected goals and 

actions are difficult to match through management process such as evaluation, learning 

and refinement (Agrawal, 2010; Gupta et al., 2010). In particular, uncertainty can be 

managed through flexible decision making processes (Lempert et al., 2004). With 

regards to climate change impacts, the most significant uncertainties are stream flow 

and agricultural yield changes (Asseng et al., 2013) and the consequences they trigger. 

Therefore, the possible responses such as flexibility to deal with these uncertainties 

demand the greatest attention at all levels. 

Institutional flexibility is needed when the desired outcome is hard to achieve or 

difficult to estimate. Institutions can facilitate adaptive capacity by offering resources 

and fair governance (Gupta et al., 2008). Adaptive institutions should allow 

stakeholders (individuals and organisations) to learn from new insights and experiences 
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through evaluation and change to flexibly and creatively manage uncertainty (Boateng, 

2012, p.31; Gupta et al., 2010). In this case, reframing of decision criteria and goals are 

required based on learning from previous outcomes. In this process, knowledge and 

understanding are accumulated and learning from doing is demonstrated (Galaz, 2007; 

Holling, 1996). Institutional flexibility is a self-correcting process when signals of 

changes are recognised and the institution responds to the change.  

Adaptive management can be defined as “learning to manage by managing to learn”, 

(Bormann et al., 1994, p.1) that is, adapting to changing circumstances by continual 

learning from experience to deal with uncertainty (Lenton et al., 2009). This requires 

flexibility. With regard to the water sector, this flexibility is the basis for the 

implementation of IWRM (Medema & Jeffrey, 2005) to improve adaptive capacity of a 

society (Folke et al., 2002). In particular, flexible management depends on the ability to 

foresee changes that influence ecosystems and the ability to respond to these changes 

based on new experiences and insights in order to continually improve management 

policies and practices (Pahl-Wostl, 2007a; Pahl-Wostl, 2007b).  

In adaptive management, policies and legal documents are designed as hypotheses and 

implementing these policies and legal documents is considered as a process of testing 

these hypotheses, with policy and legal document makers learning from such 

experimentation (Holling, 1996). In terms of climate change adaptation, policies and 

legal document, therefore, need to be evaluated to examine whether or not they are 

appropriate to manage the uncertainty of future climatic changes. Adaptive capacity 

can, therefore, be improved because more knowledge and reliable information have 

been accumulated from the experiments to test the hypotheses (Pelling et al., 2008). 

This management involves a process of adjusting approaches in response to observation 

of effects and changes. Therefore, it develops over time in response to new information 

with the support of a clear process to generate new information, an institutional 

mechanism for incorporating and acting on new information as well as re-evaluation of 

policy and legal document implementation (Rosenhead, 1989; Swanson et al., 2010; 

Walker et al., 2001).  

In order to successfully prepare for flexibility, some climate change concerns need to be 

clarified. First, uncertainty about the problem of global warming needs to be addressed, 

such as how rapidly greenhouse gas will increase in the future and how sensitive 
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climate and biological systems will react to these Greenhouse gases (Thompson, 2010). 

Second, regional and local impacts need to be addressed including how well people, 

firms and technology can adapt to the change across space and time. Finally, 

information about costs and benefits of different policy and legal document options and 

information to predict the effects of alternative policies and legal documents is required 

(Thompson, 2010). Dealing with climate change uncertainty requires a flexible 

approach. In the Kyoto negotiations in December 1997, it was clear that there were 

many competing ideas regarding the way forward. Only by being flexible about their 

approaches can the stakeholders find a way forward. There was a consensus among all 

Kyoto parties that cooperation is the way to maintain flexibility, and therefore, ensure 

better adaptive capacity (Thompson, 2010). 

This study will focus on institutional flexibility. Legal documents and policies will be 

examined to understand how they deal with the uncertainty of climate change in Viet 

Nam, in general, and in the RRD in particular. This examination concentrates on the 

decision making process to see whether or not the process matches the practical needs, 

which are triggered by these uncertainties.  

The three questions that will be raised to evaluate flexibility in the policies and legal 

documents are: 

 Is there a process for government to be made aware of climate change 

uncertainties? 

 Are there difficulties when flexibility is applied in facing uncertain and complex 

consequences of changing climate? 

 Who will gain from institutional flexibilities-government, individuals or NGOs-

and at what level (national or community)?  

The conceptual framework for this evaluation can be presented diagrammatically as in 

Figure 4.2 
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Figure 4.2. Conceptual framework to assess legal documents underpinning IWRM in the RRD 
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 Summary 4.5

This chapter has examined the two theories of IWRM and water governance to a 

conceptual framework to assess the selected policy and legal documents. IWRM is 

generally recognised as an effective approach for an adaptive response to climate 

change even though it has been criticised in terms of its concept, its popularity, 

constraints on implementation, and lack of data about outcomes. Five key criteria have 

been identified from the literature review: resources and accountability, information, 

participation, sectoral integration, and flexibility.  

At the heart of effective implementation of IWRM is good governance. And at the heart 

of good water governance are three main elements: accountability, participation and 

transparency. These three elements are inter-related and reinforce each other. Therefore 

in order to enable the implementation of IWRM to respond effectively to CC, 

governments need to look at water governance and especially those three elements.  

Based on the five criteria from IWRM and three elements of water governance, 

evaluation questions have been drawn (see Table 4.2 below) to assess the legal 

underpinnings of water management under the conditions of climate change in Viet 

Nam. Using this evaluation framework would not only help to evaluate water 

governance in the RRD but also would help authorities to evaluate water governance in 

other similar regions in the world. 
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Table 4.2. Summary of criteria, the aims of each criterion and questions to evaluate them in the legal documents in response to CC 

consequences 

No. Criteria Aim Question to evaluate criteria 

1 Resources and 

accountability 

To support policy and legal 

documents making process 

(formulating, deciding and 

evaluating). 

1. In the document, how much support to deal with climate change is 

available through institutional and financial resources? 

2. In the documents, how strong is the government institutional and 

financial commitment to response to impacts of climate change? 

Which stakeholders are targeted by these government actions? 

3. Are there any financial, institutional, human or technological 

problems when the policies and legal documents in responses to 

climate change are put into operation? What are they?  

4. How does corruption affect investment decision concerning climate 

change adaptation in Viet Nam now?  

5. Are resource investments for concerning climate change adaptation 

affected by corruption? Are wrong investments and/or wrong 

management of these investments investigated and penalised? Are 

there policies to ensure that staff work ethically and follow laws? 

2 Availability and 

communication of 

information 

To build up adaptive capacity to 

deal with climate change risks 

through planning. 

1. How specific is the document in assigning responsibility and 

authority to collect, store, share and provide access to information 

and data in water sectors, agricultural and food security, and 

environmental  issues? Are responsibilities required and 

implemented at multiple levels and sectors?  

2. Does the document specify the methods to collect, store, share and 

access to this information and data? 

3. Are there adequate human, financial and technical capacities to 

support to these responsibilities and authority? Is support effective or 

ineffective, acceptable or unacceptable?  

4. Is there adequate long-term information and data to support policies 

and legal documents dealing with changing climatic conditions? 
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No. Criteria Aim Question to evaluate criteria 

3 Participation To recognise the causal 

relationships through diverse 

experiences and knowledge. 

1. What level of engagement in participation does the document 

require? How well are participants supported to share their ideas? 

Are all of the concerned individuals, groups or organisations of both 

individual and organisation participation involved in giving input 

into development the policy and legal document on climate change 

responses? 

2. Are the participants familiar with the impacts of climate change on 

the water sector, the environment and agriculture and food security?   

3. How strong is the participants’ negotiation and problem solving 

ability? How strong is their motivation to get involved? What are the 

incentives for participants to take part? What might hinder them 

participating? 

4 Sectoral integration To achieve sustainable 

management and development 

through management equally 

between environment, economic 

and society. 

1. How well does the document enable the sectors to coordinate the 

economic sector and the environmental sector to address climate 

change issues? How do they show the link through government 

management?  

2. Are there difficulties when sectoral integration is considered? Do 

these sectors have different management priorities? 

3. Who benefits from sectoral integration management? At what level? 

5 Flexibility To strengthen adaptive capacity 

by dealing with uncertainties and 

complexities. 

1. Is there a process for government to be made aware of climate 

change uncertainties?  

2. Are there difficulties when flexibility is applied in facing uncertain 

and complex consequences of changing climate?  

3. Who will gain from institutional flexibilities-government, 

individuals or NGOs-and at what level (national or community)? 
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CHAPTER 5 LEGAL AND POLICY FRAMEWORK FOR 

WATER RESOURCES IN VIET NAM 

 Introduction 5.1

This chapter describes the five legal and policy documents that underpin environmental 

and water resource management at a time of climate change. It summaries how each 

document relates to the five evaluation criteria, which are developed base on IWRM and 

governance theories, identified in Chapter 4. This chapter and Chapter 6 are related, 

while this is mainly a descriptive analysis, the next chapter provides detailed 

evaluations for each criterion.  

According to the Law on the Promulgation of Legal Documents No.17/2008/QH12 

(The Vietnamese National Assembly, 2008), the legal documents of Viet Nam are those 

issued or jointly issued by state organisations in compliance with this law. These legal 

documents consist of common rules of conduct and are binding on all parties, the 

private sector, as well as governments at all levels. Laws and their implementation are 

intended to regulate social relations (Art.1-The Vietnamese National Assembly, 2008).  

Vietnamese legal documents include laws and secondary regulations. Laws are issued 

by the highest constitutional body (the National Assembly) and they address 

fundamental issues, as well as the rights and obligations of Vietnamese citizens (Art.11-

The Vietnamese National Assembly, 2008), while secondary regulations are issued by 

state organisations (administrative and judicial concerns) and are of lower rank 

compared to laws. When regulations are promulgated by executive organisations at 

national and local levels, they are called “decisions”. Although decisions are strictly 

legal documents under the civil law system, they appear to be a cross between 

administrative policy documents and secondary regulations.  

The State President, the Prime Minister and other Ministers, the State Auditor-General 

and the Provincial and Municipal People’s Committees can promulgate decisions 

(Nguyen, 2010a) as detailed below: 

 The State President promulgates decisions to implement tasks and competencies 

defined in the laws (Art.13-The Vietnamese National Assembly, 2008).  
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 The Prime Minister promulgates decisions which focus on state management 

relating to the Government’s operation and public administrative systems and 

working regulations of ministers, judges of the highest courts, and chairmen of 

People’s Committees in provinces throughout the country (Art.15-The 

Vietnamese National Assembly, 2008).  

 The State Auditor-General promulgates decisions which prescribe the state’s 

auditing standards, and provide guidelines for the implementation of auditing 

documents (Art.19-The Vietnamese National Assembly, 2008).  

 People’s Committees promulgate decisions at provincial, district and community 

levels. 

The five documents to be examined consist of two laws and three decisions from the 

Prime Minister’s office. They are: Law on Water Resources (LWR) 2012, Law on 

Environmental Protection (LEP) 1998, National Target Program to Respond to Climate 

Change (NTP) 2008, Decision on National Climate Change Strategy (CCS) 2011 and 

Decision on the Red River Delta Water Resource Plan 2012 (RRDWRP). The last three 

decisions although they have legal authority under the Vietnamese legal regime, read 

more like policy documents in the western sense and will therefore be referred to as 

policy documents.  

The analysis in this chapter relates to the five evaluation criteria set out in Chapter 4 for 

assessing climate change adaptations, not only in Viet Nam but across the globe. Each 

of the documents described in this chapter has long and complicated provisions and 

therefore, only the contents which relate to the five criteria are described in each of the 

five legal documents. Not all of the criteria are relevant to each document, so for some 

of the documents, not all five are included.  

 The five legal and policy documents 5.2

There is little published literature on the effectiveness of the policies and legal 

documents in response to climate change consequences in the RRD. This part of the 

chapter will provide a brief outline of the objectives of the policies and legal documents, 

and their revisions in relation to the evaluation criteria, which are resources, availability 

and communication of information and data (information), participation, sectoral 

integration and flexibility. The criteria that the documents address are presented in 

Table 5.1 .
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Table 5.1. The criteria that the documents address 
Criteria LWR LEP NTP CCS RRDWRP 

Resources and 

accountabilities 

Regulating what will be funded by 
the state budget and where the 

funds will come from. Investing in 

research, modern science and 
technology applications is also 

committed.  

Regulating funding and sources 
of funding; supervising of 

financial resources of MONRE; 

human resources and technology 
transfers 

Regulating to improve financial 
resources (funding from international 

and domestic sources); increase 

climate change institutional resources 
(personnel and policy) and develop 

human resources to increase adaptive 

capacity 

 

Regulating to improving 
financial resourcing, human and 

technological capacity 

Regulation the amount of money 
and the sources of this money 

for the water resource plan in the 

RRD from 2012 to 2050; 
allocating amounts to the 

different needs. Investing in 

Science and Technology 

Program is mentioned. 

Information Regulating methods and 

responsibility of organisations and 

individuals in collecting, 
gathering, sharing and accessing 

water information and data 
 

Requiring assessment, 

publication and dissemination of 

environmental information and 
data; assigning the 

responsibilities to relevant 
organisations 

 

Improving the collection of climate 

change information and data through 

scientific research 
 

Improving information and data 

collection and sharing through 

strengthening monitoring and 
warning information and data 

systems; sharing experiences 
within the community and 

improving community 

knowledge of climate change 
through the school curriculum 

 

Improving communication of 

information and data through 

monitoring systems and 
scientific research, and 

disseminating climate change 
information 

 

Participation Regulating the responsibilities of 

vulnerable communities and 
individuals in giving their ideas on 

water projects, including 

discharge wastewater, water 
exploitation, reservoir and basin 

development; water management 

by related organisations including 
MONRE, RBOs and Provincial 

People’s Committees 

Requiring participation of 

relevant organisations and 
individuals in environmental 

projects, basin environmental 

protection, service and business 
zones, strategic environmental 

assessment reports and 

environmental impact 
assessments 

 

Requiring active participation in 

monitoring and evaluation the NTP. In 
the NTP, active participation is not 

explained. However, in this study, 

active participation relates to 
participants who are willing to 

participate and are ready to learn from 

and listen to others to improve their 
understanding and offer their ideas 

and knowledge in order to resolve 

issues 
 

Requiring legislative documents 

on participation and involvement 
of scientists, business owners, 

NGOs and communities 

 

Engaging government, 

community and other budgetary 
contributors to implement the 

plan 

Sectoral 

integration 

Coordinating organisations to 

respond to all economic 

developments and also climate 

change consequences 

Coordinating environmental and 

other economic developments to 

respond to sustainable 

development and consequences 

of climate change 

Integrating climate change 

consequences for all sectors into a 

national socio-economic strategy plan. 

Considering the consequences in all 

sectoral/local development plans 
 

Coordinating government 

ministries, to adapt to climate 

change consequences 

Coordinating relevant 

organisations (MONRE, MPI, 

MOF and Provincial People’s 

Committees) to prepare finance 

for implementing the plan 
 

Flexibility   Developing institutional capacity 

(personnel and policy) to respond to 
climate change 

 

Reviewing and supplementing 

the pilot projects specified 
within the strategy in order to 

respond to climate change 

consequences effectively 
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5.2.1 The Law on Water Resources
5
 (LWR) 

The Law on Water Resources No.17/2012/QH13 was approved by the Vietnamese 

National Assembly (The Vietnamese National Assembly, 2012b). The law regulates the 

management, protection, development, and use of water resources, as well as the control 

and mitigation of any adverse consequence caused by water, including climate change 

and SLR. In the law, four criteria are addressed. 

These four criteria (Table 5.1) are described in more detail below. 

5.2.1.1 Resources and accountabilities 

The law addresses financial sources (Art.65) and financial commitment (Art.4) for 

specific water management activities. In particular, the law ensures that the state budget 

will allow for basic surveys and the development of monitoring systems of water 

resources to strengthen the early warning capacity, especially in cases of water 

pollution, floods, drought, SLR and saltwater intrusion (Art.4.2). Funding for the basic 

survey has to be allocated annually in the state budget (Art.10.1).  

The government is also committed to investing in research, modern science and 

technology applications including wastewater treatment, water reuse and recycling 

(Art.4.4). In the national water resource plan or river basin plans covering more than 

one province, it is mandatory to estimate expenditure, including the sources to be 

mobilised to implement these plans (Art.18.7, Art.19.1.g, Art.19.2.e and Art.19.3.e). In 

addition, funds to develop and approve the plans will need to be committed by the state 

(Art.21.4). To protect water resources against pollution and degradation, in cases in 

which individuals and organisations which caused these damages can not be found, the 

state budget will be used (Art.27.5). However, individuals and organisations causing 

damage when they exploit and use water must pay compensation, as required by water 

protection legislation (Art.43.2.e). With regard to domestic water supply, the state 

prioritises investment to fund the related projects, especially for the difficult areas 

(remote areas, lack of water, extreme water degradation and for the poor) (Art.45.1.a). 

                                                 
5
 The Law on Water Resources can be accessed at the website 

http://faolex.fao.org/docs/pdf/vie117928.pdf 
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The state budget is sourced from taxes, fees for certificates of water exploitation rights, 

and compensation from users who have caused damage (Art.64.1,2,3,4). In particular, 

individuals and organisations are required to have certificates of water exploitation 

rights if their activities are related to electricity operation, water exploitation for 

business and services (non-agriculture) and groundwater exploitation on a large scale 

for planting industry trees, animal husbandry, and aquaculture (Art.65.1).  

5.2.1.2 Information 

The law assigns the responsibility for collecting, gathering, sharing and accessing of 

water data on water pollution, floods, droughts, salt intrusion, and SLR (Art.12.1) as 

follows: 

 MONRE has the main responsibility for implementing the basic water survey 

data. In addition, MONRE must gather results derived from these surveys, 

warnings about rainfall, floods, droughts, pollution, salt intrusion and other 

abnormal water conditions (Art.70.2.g) and develop water resource database and 

information systems, and manage, store, and publish material related to the 

information and data (Art.70.2.h).  

 The Provincial People’s Committees have responsibility for the basic surveying 

and monitoring of water resources and for reporting these surveys and 

monitoring results to MONRE (Art.71.1.g).  

 MONRE has the responsibility for consolidating survey data from other 

ministries and the Provincial People’s Committees (Art.13.1,a,b).  

 MONRE also has the responsibility for annually developing and disseminating a 

national water resource report (Art.13.1.c). Information and data that relates to 

projects on exploitation, use, discharge of wastewater into the water resources 

and expected impacts caused by these projects must be published (Art.6.1.b). 

Storage and use of water information and data are highly specific jobs and are 

controlled by storage legislation (Art.8.1).  

The responsibility for monitoring and observing water resources is shared between 

MONRE, the Provincial People’s Committees, individuals and organisations who 

exploit, use and discharge wastewater into the water resources. However, MONRE has 

the overall responsibility and oversees these Provincial People’s Committees, 
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individuals and organisations. In particular, water quality, quantity and activities related 

to water exploitation, water use and wastewater discharge into national water resources, 

or inter-provincial flows, will be monitored and observed by MONRE (Art.28.1.a). The 

Provincial People’s Committees have similar responsibilities for water resources within 

their provinces (Art.28.1.b), while individuals and organisations who exploit, use and 

discharge wastewater into water resources have to monitor and observe the quality and 

quantity of water resource caused by their own activities (Art.28.1.c). These individuals 

and organisations have the right based on the water legislation to use water information 

and data (Art.43.d). 

Organisations and individuals can access this water information and data by paying a 

fee to state water management agencies (Art.8.3). Information and data about changing 

trends in water resources, and water demands for all economic development activities is 

required as one of the compulsory components of the national water resource plan 

(Art.18.3). In order to distribute and protect water resources and prevent damage caused 

by water, some data need to be included in the water resource plans of river basins that 

cover more than one province, inter-provincial water sources, provinces and central 

cities. These data include the current status of water quality, quantity, consumption, and 

estimated changes in flows, water levels and demands (Art.19.1.a). In addition, data on 

water pollution, degradation and quality also need to be shown in provincial plans 

(Art.19.2.b).  

In combination with the right to use water information and data, MONRE, Provincial 

People’s Committees, individuals and organisations have to report information and data 

related to their own exploitation and use of water to government agencies and scientific 

research activities (Art.43.2.f). In order to operate reservoirs and use water released 

from reservoirs, the organisations and individuals who manage these reservoirs have the 

responsibility of monitoring meteorological and hydrological data as well as calculating 

the potential amount of water coming into the reservoirs (Art.53.3.d). In some water 

transfer projects between basins, information and data on water source capacity, and the 

water demands of both the contributing and the receiving basins need to be assessed 

(Art.55.1.c). In addition, the data on the potential impacts of these transfers, such as 

data on expected flows, floods and biodiversity, is required, especially in the dry season 

(Art.55.1.d).  
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The Law on Water Resources attempts to raise people’s awareness of water resource 

issues especially the negative water impacts of climate change and the basic measures to 

respond to these impacts so that people can save water and use water effectively and 

implement the law seriously (Art.5.1). MONRE has the main role in raising awareness 

of water resource legislation (Art.70.2.e), while provincial, district and Community 

People’s Committees have responsibility for dissemination of the water resource 

legislation and educating their citizens within their catchments about the legislation 

(Art.71.1.e and Art.71.2.c).  

5.2.1.3 Participation 

In the Law on Water Resources, vulnerable communities can participate by contributing 

their ideas. In particular, the communities and individuals that are affected by water 

resource exploitation, water use and wastewater discharge projects will be asked to give 

their ideas on these projects. These ideas have to be gathered, considered and explained 

by the agency in charge of the projects and attached in a file which will be submitted to 

the state agency for investment approval (Art.6.1.a). In the process of developing the 

water resource plan (national, river basin, province and central cities and inter 

provinces), all information and data related to this plan needs to be discussed 

transparently with the full participatory involvement of related communities (Art.16.d).  

In addition, participation of local governments, individuals and organisations in relation 

to exploitation, use and water resource protection is required (Art.25.1,2,3). In the case 

of water damage (pollution or degradation), the participation by all citizens in 

investigation of this damage and reporting to the nearest state agencies is required 

(Art.25.4). In relation to planning the reservoir operation and using water from 

reservoirs, comments by all stakeholders (including those who suffer impacts and do not 

gain any benefit) are required. Furthermore, these comments have to be gathered, 

considered, explained and attached in the planning file which will be evaluated by the 

state agency (Art.53.1.f). In order to prevent droughts, floods and artificial flooding 

from reservoir operation procedures, related ministries, sectors, communities, and river 

basin organisations are required to participate by giving their ideas before operation 

procedures are submitted for approval (Art.60.4).  
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The law also assigns responsibility to MONRE, the River Basin Organisations (RBOs) 

and the Provincial People’s Committees for coordinating and supervising activities that 

relate to exploiting, using, protecting and preventing damage caused by water within the 

basins. In particular, MONRE has responsibility for inter-river basins (Art.72.2.2). The 

Provincial People’s Committees have responsibility for the river basins within their 

provinces (Art.72.2.b). The RBOs propose water distribution and supervise exploitation, 

use and prevention of damage caused by water (Art.72.2.a). 

5.2.1.4 Sectoral integration 

The law requires that the water resource strategy (Art.14.1.b) and water resource plan 

(Art.16.1.a) ensure that all economic development activities are matched to their water 

demand. Furthermore, water resource plans need to be based on socio-economic 

features, the detailed condition of each basin, region, and water source capacity, as well 

as climate change consequences relating to these water sources (Art.17.3). 

Responsibility for developing and approving a water resource plan is assigned to 

different governmental organisations depending on the level of this plan. At the national 

level, MONRE has the main role and it has to collaborate with other ministries, such as 

MARD, MIT and MOC, to develop a national water resource plan for approval by the 

Prime Minister (Art.21.1.a). However, these ministries can develop and approve inter-

provincial water resource plans (Art.21.1.b). The Provincial People’s Committees can 

develop their water resource plans and submit them to the Provincial Council for 

approval after receiving comments from MONRE (Art.21.1.c).  

5.2.2 The Law on Environmental Protection
6
 (LEP) 

The next major legislation to be examined is the Law on Environmental Protection 

No.52/2005/QH11. This provides policies, measures and resources for environmental 

protection; and regulates rights and obligations of organisations, households and 

individuals in environmental protection in Viet Nam. Four of the criteria used for 

analysis are addressed by this law.  

                                                 

6
 The Law on Environmental Protection can be accessed at the website 

http://vea.gov.vn/en/laws/LegalDocument/Pages/LawNo52_2005_QH11onenvironmentalprotection.aspx

… 
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These four criteria (Table 5.1) are described in the law as follows: 

5.2.2.1 Resources and accountabilities 

Resources and accountabilities including funding, institutional management, human 

resources and technology are required to protect the environment (Art.5). The funds for 

these resources come from state budgets, charges, compensation and other contributions 

(Art.115 and Art.110). In particular, the state budget supports data collection such as 

basic surveys on waste, pollution and environmental degradation. This state budget also 

funds research and application of science and technology as well as raising awareness 

through dissemination of environmental legislation and professional training (Art.111). 

Compensation will be collected from services and businesses which cause 

environmental damage (Art.110.1.d). Priority loans from the state banks are set up with 

low interest for activities of environmental protection (Art.110.1.f). Contributions from 

all individuals and organisations (Art.110.1.e) are encouraged.  

MONRE has the main responsibility for supervising these financial resources, and 

coordinates with other line ministries including MOF and MPI. MONRE also has the 

main responsibility for implementation of this law (Art.111.3).  

Training of human resources to improve capacity for environmental monitoring is 

provided for (Art.96.1.e). Technology transfer will be supported through funding and 

tax exemption or reduction for importing machines and equipment with fewer negative 

impacts on the environment (Art.117.2.b) as well as equipment for warning about 

severe weather and natural disasters (Art.109.2). Tax exemption or reduction is required 

for lands which are used to build waste treatment systems, recycling and treatment of 

solid wastes, monitoring stations and relocating residents from seriously polluted hot 

spots (Art.117.1 and Art.5.6).  

5.2.2.2 Information 

The law requires that natural water resources and polluted water need to be assessed. In 

particular, the quality of water sources in lakes, ponds, canals and ditches has to be 

assessed, and future exploitation should be planned. The Provincial People’s 

Committees have to survey and assess these sources within their catchments. In case of 

water pollution which covers more than one province, MONRE has responsibility for 
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investigating and identifying causes, degrees of pollution, and location of polluted areas 

and disseminating its findings (Art.56.1, Art.63.1, Art.28.1, Art.63.4 and Art.93.2). 

Environmental protection agencies have to monitor, assess and report their monitoring 

and assessment to Provincial People’s Committees (Art.36.4). Waste resources in the 

river basins need to be managed by Provincial People’s Committees. In particular, these 

resources must be investigated, quantified, assessed and these results must be 

disseminated. Agencies in charge of wastewater management systems have to monitor 

wastewater quality before and after treatment and keep these results for checking and 

supervising (Art.60.1, Art.61.1 and Art.82.3). Information and data on water quality and 

hydraulic regimes in hydro-power reservoirs must be monitored periodically (Art.64.3). 

Water quality status, changes in natural resources and major causes of damage are 

required in the environmental reports by provinces. These reports are then submitted to 

MONRE and People’s Councils every five years (Art.64.3, Art.93.1.b, Art.99.1.h and 

Art.99.2).  

The law requires that information and data should be published on quality standards of 

drinking water, irrigation and seawater for aquaculture, as well as waste from these 

activities, treatment technologies and environmental protection solutions. Sources of 

figures and data in environmental assessment reports have to be cited in these projects 

and submitted to the People’s Committees within the catchments for supervision 

(Art.10.2, Art.13.4, Art.23.1 and Art.16.4). Environmental Impact Assessment Reports 

(EIARs), approval decisions and implementation plans, environmental protection 

commitments, discharge sources, wastes, polluted areas, waste collection, recycling and 

treatment plans must be published (Art.104.1). Furthermore, public information and 

data must be easy to access by concerned organisations and individuals (Art.104.2). 

The law also requires dissemination of information and data to improve awareness of 

environmental protection through state policies on environmental education and 

research. Technology transfer is also regulated (Art.5.2,7 and Art.96.1.e). In particular, 

the Provincial People’s Committees in the handicraft villages need to disseminate 

information and data on less polluting technologies to promote their application 

(Art.38.2.d). Owners of all businesses are responsible for disseminating information and 

educating their employees (Art.35.5). Environmental legislation and good examples of 

environmental protection is to be disseminated widely and frequently to all citizens 
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(Art.106.1). Rewards for responsible people and examples to promote environmental 

protection are required (Art.106.2). MONRE has the major responsibility to coordinate 

with all mass media levels to disseminate information and data and educate all citizens 

about environmental protection (Art.106.4). MONRE is responsible for collaborating 

with the Ministry of Education and Training (MOET) in formulating and implementing 

the program on environmental education and training human resources (Art.107.1,2,3).  

5.2.2.3 Participation 

Participatory involvement is required to prevent environmental pollution. Organisations 

and individuals must comply with state management agencies in the process of 

identification and investigation of polluted areas, degree and causes of pollution and 

preventative measures (Art.93.3.a,b,c). Participation in environmental protection is 

promoted in state policies to develop self-management activities (Art.5.1). In particular, 

at the community level, Local Committees have responsibility for regulating and 

facilitating effective self-management organisations (Art.6.10 and Art.54.2,3). Ideas 

from participants, including Local Committees and community representatives where 

environmental projects are developed, are to be presented in the environmental impact 

assessment reports. These ideas must be considered before the final approvals of these 

projects are given (Art.20.8 and Art.21.6).  

In terms of basin environmental protection, cooperation between Provincial People’s 

Committees, both up and down stream, is required, especially in dealing with 

environmental issues. In cases of damage, Provincial People’s Committees where such 

damage occurs must coordinate with concerned agencies in investigating and assessing 

damage and ordering the damage-causing parties to pay compensation (Art.59.2 and 

Art.61.2). Organisations and individuals causing environmental incidents must provide 

urgent measures to ensure safety for people and property and promptly inform local 

administrations or specialised environmental protection agencies (Art.90.1.a,b).  

Managers of services and business zones, professional environmental organisations and 

staff have to inform citizens who are living within or near catchments and who would 

be affected by environmental impacts, of these business activities. This should take the 

form of meeting with them and issuing written reports or dialogues with them in needed 

cases. The content of these meetings, reports and dialogues must include the current 
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environmental status, future impacts and solutions to respond to these impacts 

(Art.105.1.a,b). In particular, in the environmental dialogues request, questions related 

to environmental issues need to be sent to professional environmental organisations. 

The replies from those organisations should include a detailed explanation of the causes 

and must be published within five business days for citizens to respond 

(Art.105.3.a,b,c). Results of all dialogues including disagreements and agreements must 

be written and recorded to establish damage compensation (Art.105.5). Environmental 

concerns and recommendations from individuals and organisations can be sent to 

appraisal agencies, which are established by MONRE or other relevant ministries or 

provincial People's Committees, for careful consideration before making conclusions or 

decisions (Art.21.6).  

Participatory involvement is also required in making Strategic Environmental 

Assessment Reports (SEARs). Assessment councils must include representatives of 

approving agencies, ministries, governmental agencies, relevant Peoples’ Committees, 

professional experts, other organisations and individuals as decided by agencies that 

include representatives of the authority that can decide to implement projects, and 

related government authorities (e.g. ministries) (Art.14.6 and Art.17.2,3). MONRE is 

required to establish these councils if the environmental projects are approved by the 

National Assembly or the Prime Minister. Ministries or government agencies are 

responsible for establishing councils for projects which are approved by them, and 

Provincial People’s Committees establish councils for projects that they approve 

(Art.17.7.a,b,c).  

Projects adversely impacting on river watersheds, coastal areas, or which use 

groundwater or national resources on a large scale must have Environmental Impact 

Assessment which will be assessed by an appraising council (Art.21.1,2,4). State 

management in environmental protection is assigned to MONRE and related ministries 

and People’s Committees at all levels. MONRE is required to submit to the Prime 

Minister national policies, strategies and plans on environmental protection (inter-

sectors, inter-provincial and inter-countries) related to environmental issues, as well as 

having the main responsibility for setting the national environmental standards 

(Art.121). The People’s Committees at provincial level are required to coordinate 

implementation of the national strategies, policies and plans (Art.122.1). The People’s 



 

126 

 

Committees at district level are required to direct and implement strategies, plans and 

policies within their catchments. They are also required to coordinate with other 

districts in dealing with inter-district environmental issues and directing the community-

level People’s Committees in facilitating participation involvement (Art.122.2). The 

Committees at community level have to handle violations or report them to their higher 

agencies (Art.122.3). 

5.2.2.4 Sectoral integration 

Environmental protection is required to be integrated into other developments such as 

economic development and global environmental protection (Art.4.1). Projects that 

impact on the river watersheds, coastal areas or protected ecosystems, groundwater and 

large scale natural resources are required to have environmental impact assessment 

reports (Art.18.1.c,f).  

5.2.3 The National Target Program to Respond to Climate Change (NTP) 
7
 

The NTP was approved in the decision No.158/2008/QD-TTg by the Prime Minister 

(Nguyen, 2008a). The NTP sets targets on what should be achieved by 2010 and 2015. 

However, similar to other adaptation programs worldwide (Mimura et al., 2014, p.877), 

there are very few academic or public reports that provide information on the 

implementation of the NTP. The only publically available evidence is in the research by 

Fortier (2010b). The targets include assessing the impact of climate change on sectors 

and regions in Viet Nam, identifying measures to combat climate change, strengthening 

the capacities of organisations involved in responding to climate change, and ensuring 

national sustainable development. The program is divided into two main phases: Phase 

1 from 2009-2010; Phase 2 from 2011-2015 (Art.1.I.3). In the NTP, five of the criteria 

are addressed as its specific aims (Art.1.II).  

These five criteria (Table 5.1) are described in the NTP as follows: 

                                                 
7
 The NTP can be accessed at the website 

http://www.noccop.org.vn/Data/vbpq/Airvariable_ldoc_49enDecision%20158%20on%20approval%20of

%20NTP.pdf 
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5.2.3.1 Resources and accountabilities 

Resources and accountabilities, including financial (Art.1.IV.1, 2, 3), institutional 

(Art.1.III.4.a,b) and human resources (Art.1.III.5) are addressed in the NTP. First, 

climate change financial resources are addressed, including the total amount of money 

to implement the NTP, sources of funding and the financial mechanism to mobilise and 

manage these funds. In particular, about USD 98 million is estimated for implementing 

the NTP between 2009 and 2015. Of that amount, 50% is expected to be funded by 

foreign capital, 30% from the state budget, 10% from local government budgets and the 

remaining 10% from private and other sources.  

Second, creation of a legally binding financial management mechanism is required to 

secure necessary resources. In addition, policy on promoting investment and personnel 

organisations is also required. These organisations include a National Steering 

Committee, an Executive Board of the NTP and a Standing Office (Art.2.1). The main 

driver of the program is to be MONRE (Art.2.1.b). 

Finally, human resource targets include awareness-raising and training of staff 

concerning the basic information about climate change. In particular, by 2010 the plan 

for human resources had to be completed in the areas that are vulnerable and sensitive 

to climate change (Art.1.III.5). In order to do that, supporting material and equipment 

for education and training systems was required. The specific target for the first phase 

(by 2010) was that over 10% of the whole population and more than 65% of 

government staff should have generic understanding of climate change and its impacts. 

However, the target is much higher for the second phase (by 2015): more than 80% of 

the whole population and 100% of government staff should have such knowledge. 

5.2.3.2  Information 

Information and data on the impacts of SLR on fields, sectors, and localities 

(Art.1.II.2.a) is addressed mainly by a science and technology program which is 

developed under the NTP. This program provides a scientific basis for policy 

development, institutional policy and action plans (Art.1.III.3.a,b). In particular, a 

scientific basis for climate change information and data and guidelines to assess climate 

change impacts (especially SLR impacts) on sectors and localities had to be designed 

and completed in the early phase (by 2010) (Art.1.III.1.a). In the following phase (by 
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2015) of the program, climate change information and data on SLR impacts on sectors 

and localities are to be updated (Art.1.III.1.b).  

5.2.3.3 Participation 

Even though participation is one of the main aims of the NTP (Art.1.II.2.e) it is not 

addressed in detail in the implementation stage. There is only a general mention in 

relation to the responsibilities of ministries, ministerial agencies and other government 

authorities that they should “proactively participate in commonly coordinated activities 

under the direction of the National Steering Committee” (Art.2.2.c,e). 

Monitoring and evaluation of the NTP are required through reports, which have 

participation as a bottom-up approach. In particular, provincial and central levels need 

to report their monitoring and evaluation to the Executive Board of the NTP. This board 

submits their monitoring and evaluation reports to the National Steering Committee. 

Finally, this committee submits its reports to the Prime Minister (Art.2.3). However, 

there are no detailed regulations regarding the quality of these reports and no specific 

sanctions in cases of low quality reports or the failure to submit these reports.  

5.2.3.4 Sectoral integration 

Sectoral integration is targeted as one of the important responses to climate change in 

the NTP. By 2010, legal and guidance documents on how to integrate climate change 

issues into socio-economic development plans were required for development. In 

addition, these issues were to be considered in all sectoral development plans 

(Art.1.III.7.a). As a result, the legal and guidance documents on integrating climate 

change consequences into other economic developments have only been published since 

2010. 

5.2.3.5 Flexibility  

In order to improve the capacity of organisations and the effectiveness of policies on 

climate change responses, the NTP requires that all previous policies must be reviewed 

to match the latest data on climate change. The climate change policy systems are then 

to be supplemented and updated to respond to climate change more effectively 

(Art.1.III.4.a,b). 
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5.2.4 The Decision on National Climate Change Strategy
8
 (CCS) 

The Decision on National Climate Change Strategy No 2139/QD-TTg provides a long-

term vision to respond to climate change, charging government and localities with ten 

strategic tasks: developing active responses and climatic monitoring; ensuring food and 

water security; responding positively to sea level rise in vulnerable areas; protecting and 

developing forests; reducing or mitigating greenhouse gas emissions; enhancing 

biodiversity protection; improving state management in climate change adaptation; 

developing community capacity to adapt to climate change; developing scientific and 

technological capacity to adapt to climate change; improving international cooperation 

as well as diversifying financial sources and planning effective investment. In the 

strategy, the five criteria are addressed under the heading “Strategic Tasks” (IV).  

The details of these five criteria (Table 5.1) are described in the strategy as follows: 

5.2.4.1 Resources and accountabilities 

In terms of resources and accountabilities (financial, institution-state management, 

human resources and science and technology), certain activities need to be focused on. 

First, sources of funding for climate change responses need to increase. National 

financial policy needs to be reviewed and adjusted to match international funds. Viet 

Nam needs to be actively involved in practical international climate change projects, 

such as reducing greenhouse gas emissions. Accordingly, the state can benefit from not 

only international funds but also technology transfer. The government needs to 

encourage all stakeholders, including organisations, individuals, national and 

international enterprises, to participate in financial support and investment (IV.10).  

Second, state management is stated as one of the ten strategic activities to respond to 

climate change. Following the financial mobilisation, coordination in financial 

management of the national and international funds needs to be strengthened, especially 

management of the priority and urgent projects (IV.10). A National Steering Committee 

on climate change has been established to help the Prime Minister decide on investment 

in significant research, form strategic solutions, as well as mobilise, coordinate and 

                                                 

8
 The Decision on National Climate Change Strategy can be accessed at the website 

http://theredddesk.org/sites/default/files/2139-qd-ttg_0.pdf  
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supervise all resources for this strategy implementation. Comprehensive institutional 

policies on climate change need to be developed appropriately to suit the state of 

development of the country (IV.6). 

Third, human resources also need to be strengthened to deal with climate change 

consequences and to integrate with international organisations in response to these 

consequences (IV.6). 

Finally, science and technology activities must also be enhanced for the strategic 

response to climate change. In particular, activities such as strengthening research and 

basic surveys, promoting technology transfers and technology application (reduced 

carbon release and climate change adaptation), developing professional science in 

management, assessment, monitoring and warning on climatic impacts are regulated 

(IV.8). 

5.2.4.2 Information 

Collecting and sharing information and data on climate change and SLR are addressed 

as one of the ten strategic activities in the program. In particular, early warning systems 

on climate change and SLR are planned to be completed by 2015. Hydrometeorology 

monitoring systems that provide data and essential information on changes in weather, 

climate and water are expected to be installed in about 90% of automatic stations by 

2020. Moreover, the aim is that these hydrometeorology monitoring systems comply 

with international standards by 2050 (IV.1.a). Disseminating climate change generic 

knowledge through the media is also required (IV.7). The experience of local 

governments and local communities is an area of focus. In order to improve climate 

change adaptive capacity and ensure the engagement of communities, raising awareness 

of these communities is named as a major activity in the strategy. Generic climate 

change knowledge, therefore, needs to be included in the school curriculum (IV.7). 

5.2.4.3 Participation  

The strategy recognises the important role of community involvement in response to 

climate change, acknowledging that cooperation between national and community 

levels is required. The participation of ministries, government agencies, scientists, 
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business owners, NGOs and communities also requires regulation in the legislation 

documents on climate change adaptation (IV.6) (V.3). 

5.2.4.4 Sectoral integration 

To implement the strategy, coordination between MONRE and other ministries is 

required. MONRE is the main driver in implementing this strategy (V.3).  

5.2.4.5 Flexibility 

MONRE is assigned the main responsibility for reviewing, supervising and 

supplementing the strategy (V.3.a). Other organisations (NGOs and state or private 

enterprises) are also required to participate in disseminating the model of effective 

adaptation to climate change (V.3.d). Between 2011 and 2015, the priority projects 

within this strategy need to be announced widely, especially those that are models of 

effective adaptation to climate change for communities, developed from the pilot 

projects (V.2.k). 

5.2.5 The Decision on the Red River Delta Water Resource Plan
9
 (RRDWRP) 

Specific to the RRD, this Decision No.1554/QD-TTg was signed by the Prime Minister 

(Nguyen, 2012a). The RRDWRP aims to propose a general strategy to develop water 

resource management in the RRD up to 2020 and onwards to 2050. This plan aims to 

actively respond to climate change and SLR. In the plan, four of the criteria are 

addressed. 

These four criteria (Table 5.1) are described in the plan as follows: 

                                                 

9
 The Decision on the Red River Delta Water Resource Plan can be accessed at the website 

http://www.chinhphu.vn/portal/page/portal/chinhphu/hethongvanban?mode=detail&document_id=16410

8 (Vietnamese version) or in the website 

http://translate.googleusercontent.com/translate_c?depth=1&hl=en&prev=/search%3Fq%3D1554/QD-

TTg,%2Bdated%2B17/10/2012%26rls%3Dcom.microsoft:en-

au%26biw%3D1163%26bih%3D732&rurl=translate.google.com.au&sl=vi&u=http://www.chinhphu.vn/p

ortal/page/portal/chinhphu/hethongvanban%3Fmode%3Ddetail%26document_id%3D164108&usg=ALkJ

rhhlZx4sOI5-gRmdxIBKBx3gP-aHzg (English version)… 
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5.2.5.1 Resources and accountabilities 

About VND 142,450 billion (USD 7,122 million) is expected to be spent during the 

three time periods. Specifically, the allocation are VND 19,385 billion (USD 969.2 

million) for 2012 - 2015, VND 40,285 billion (USD 2,014 million) for 2016 - 2020 and 

VND 82,720 billion (USD 4,136) for 2020 - 2050. Most of the money (99.7%) is 

expected to be spent on infrastructure, such as repairing, upgrading, dredging and 

constructing new water supply and drainage works. However, very little money is likely 

to be spent on non-infrastructure (0.26%) which includes raising climate change 

awareness, international coordination, coastal forests and operating reservoirs in the dry 

season. Similarly, only 0.06% of the whole amount is projected to be spent on a Science 

and Technology Program. The sources of the funds are from budget (central and local), 

and voluntary contributions (Art.1.V.2). 

5.2.5.2 Information 

The plan requires collecting, gathering and sharing climate change data (Art.1.IV.2.c). 

First, MARD charged with the development of monitoring and supervising systems of 

water construction to ensure the safety of these constructions, particularly when 

considering the available information and data of the consequences of climate change. 

Second, the plan requires the collection of data and research on related climate change 

and SLR issues such as low flows, river bank erosion, and salt-intrusion in the river 

mouths. Finally, the plan requires sharing climate knowledge to improve the adaptive 

capacity for all communities although it does not suggest how this is to happen. 

5.2.5.3 Participation 

Active public participation takes on a new meaning in this RRDWRP. All water users 

are encouraged to make non-compulsory financial contributions to implementing the 

plan. Accordingly, sources could be mobilised from the state budget, as well as from 

contributions from citizens and other non-governmental organisations (Art.1.II.4). In 

addition, the RRDWRP requires CC knowledge to be disseminated widely 

(Art.1.IV.2.c). However, the plan makes no provision for encouraging participants to 

state their views. 
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5.2.5.4  Sectoral integration 

The main driver of this water resource plan is MARD. Line ministries such as MONRE, 

MPI and MOF are required to coordinate the preparation of finances to implement the 

plan. The Provincial People’s Committees direct their agencies to implement the plan 

under the guidance of MARD (Art.2.2). 

 Conclusion 5.3

Two out of the five legal and policy documents (NTP and CCS) are of general 

application and are expected to provide a framework for managing water under the 

conditions of climate change for Viet Nam. A third (RRDWRP) was drawn up for the 

RRD, to address the most significant needs in dealing with climate change and its 

consequences. The fourth, the LWR, is an umbrella document covering water 

management. These four documents have been in force for only a few years so until this 

research there has been little chance to assess their effectiveness. The LEP has had a 

longer time of implementation; however, this law does not deal specifically with climate 

change. 

This chapter has described how five criteria (resources and accountabilities, 

information, participation, sectoral integration, and flexibility) are addressed in all of the 

five legal documents. However, the fifth criterion, flexibility, is directly addressed in 

only two documents, the NTP and CCS, although the provisions in the RRDWRP and 

LWR imply some flexibility. Chapter 6 will further analyse these documents. 

With regard to resources and accountabilities, financial resources for adaptation to 

climate change seem to be limited; therefore, most of the documents refer to the need to 

attract more funds from overseas sources. Human and technology resources also are put 

forward as the major requirements to improve climate change adaptive capacity.  

Climate change information and data (information) are considered in most of the five 

documents as significant inputs for the decision making process. However, the more 

recent documents (the NTP and CCS) imply that the availability of this information and 

data is inadequate. For example, basic climate change information and data are required 

to be completed by 2010 and updated by 2015 in the NTP. In addition, monitoring 

systems of CC and SLR, where up-to-date climate change information and data on flood 
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and disaster risks could be achieved, are not planned to be completed until 2015 in the 

CCS. While information and data in the RRD seem to be very limited according to the 

literature review, in the RRDWRP, water infrastructure systems are on the focus instead 

of information and data. 

In the two laws, participation engagement is required specifically and therefore 

theoretically participants have an opportunity to express their ideas. These ideas must 

also be attached to the documents for approval, to show that as many stakeholders as 

possible have been consulted. The requirement of participatory involvement in other 

three documents is regulated, but less specific. For example, they do not have any 

specific mechanisms or entry points for public participants to raise their views in the 

decision making process.  

Sectoral integration is acknowledged as a significant approach to deal with climate 

change in all of the five documents. The LWR assigns joint responsibility to several 

authorities and assigns one ministry (MONRE) to oversee this integration. However the 

other documents are far less specific.  

Finally, the flexibility criterion is only addressed by the two more specific climate 

change legal documents, the NTP and the CCS. For the other three, this criterion is only 

implied.  

The next chapter analyses the contents of the documents evaluating them against the 

five criteria and against the practical effects as indicated by the interviews. 
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CHAPTER 6 ASSESSMENT OF LEGAL AND POLICY 

DOCUMENTS GOVERNING CLIMATE CHANGE 

ADAPTATION 

 Introduction 6.1

Gaps between government policies and current practical needs are a concern in many 

places across the world, and impact negatively on the effective implementation of such 

policies (Allan & Stankey, 2009). These gaps in policies on responses to climate 

changes have also been a concern in Viet Nam (Boateng, 2012; Waibel et al., 2012). As 

a consequence, practical policies that give effective solutions and provide for the 

necessary human resources, financial resources, technological resources as well as 

institutional resources are urgently required (Allan & Stankey, 2009; Gupta et al., 2010; 

Urwin & Jordan, 2008). Thus it is useful to assess whether or not the five policies and 

legal documents examined in this thesis meet current needs in the RRD by looking at 

how effectively they meet the criteria developed in this study from the theories of 

IWRM and water governance (as described in Chapter 4) in combination with responses 

from interviews in Chapter 3. 

In order to identify whether or not policies provide practical support for climate change 

adaptation in the RRD, particularly in relation to the consequences of climate change 

mentioned in Chapter 3 and the requirements for successful implementation of IWRM, 

the five legal documents and policies described in Chapter 5–the LWR (see 5.2.1); the 

LEP (see 5.2.2); the NTP (see 5.2.3); the CCS (see 5.2.4) and the RRDWRP (see 5.2.5), 

all issued between 2005 and 2012–will be analysed. These five documents were chosen 

for analysis because they are the most up-to-date documents about the environment, and 

water management and their focus is related to climate change responses in the RRD 

under the IWRM principle. This chapter evaluates these documents according to the 

questions outlined in Table 6.1 

This Chapter address research question three: “Are the current policies and legal 

documents appropriate for managing water to meet IWRM goals under various climate 

change conditions?”  
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 Methodology 6.2

This chapter will rely on the five criteria which were developed in Chapter 4: 

 Adequacy of resources and accountabilities to support the responses,  

 Availability and communication of information and data, 

 Participation, 

 Sectoral integration, and  

 Flexibility.  

Firstly using the questions in Table 6.1, all of the relevant policies and legal documents 

are analysed for issues that prevent or hinder successful implementation of IWRM and 

good water governance. Following that, cross evaluation will consider how these issues 

are being dealt with, noting any achievements, any remaining limitations and barriers or 

challenges that make adaptation action harder to plan or implement, and the reasons for 

these remaining challenges. 

A five point Likert scale is used to measure how effective these policies and legal 

documents are in the light of the questions developed in Chapter 4. Descriptors for each 

of the five points of the scale are as follows: 

1- Very poorly addressed. The issue is mentioned in the document, but there is no detail 

about how this issue will be dealt with. 

2- Poorly addressed. The issue is addressed in the document, but there is not much 

detail about how this issue will be dealt with, and no practical measures are included. 

3- Satisfactorily and adequately. The issue is addressed with some detailed information. 

Practical measures to deal with the issue are set out, but they are incomplete or 

unfeasible. 

4- Well addressed. The issue is fully addressed with much detailed information, and 

feasible measures are given to deal with the issue, though there may be some gaps. 

5- Very well addressed. The issue is fully addressed and extensive, detailed information 

and feasible practical measures are given to deal with the issue.  

In cases where the documents are completely silent on the topics, no score can be given 

and the results will be shown as ‘not applicable’ (N/A). 
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Scores were assigned by the researcher after careful analysis of the documents. In the 

analysis of the five documents, the results were divided into two or three subheadings 

derived from the evaluation questions for each criterion. For all evaluation questions, 

apart from cross evaluation, scores were given for all of the five documents. For the 

cross evaluation, one overall score was provided for each document which considers the 

evidence derived from interviews (Chapter 3) and the literature to evaluate how that 

document is applied in practical terms. 

 Evaluation of the five documents 6.3

This Chapter presents results and discussion under the five headings developed in 

Chapter 4: resource and accountability (funding, institutional, technological and human 

resources); information; participation; sectoral integration and flexibility. A summary of 

the evaluation can be seen in Table 6.1. The first part is document based; while the cross 

evaluation is based on information provided by the interviewees. 
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Table 6.1. Summary of evaluation 

No. Criteria Evaluation questions (EQs)  Documents and score on a Likert scale 1-5 

   Law on 

Water 

Resources 

(LWR) 

Law on 

Environmental 

Protection 

(LEP) 

National 

Target 

Program 

(NTP) 

National 

CC 

Strategy 

(CCS) 

The RRD 

Water 

Resource 

Plan 

(RRDWR

P) 

1 Resources and 

accountabilities 

      

  1. In the document, how much support to deal with climate change is available through institutional and financial resources?  4 N/A 4 5 4 

  2. In the document, how strong is the government institutional and financial commitment to response to impacts of climate change? Which 

stakeholders are targeted by these government actions? 

4 N/A 4 5 3 

  3. Cross evaluation:  

 Are there any financial, institutional, human or technological problems when the policies and legal documents in response to 

climate change are put into operation? What are they?  

 How does corruption affect investment decisions concerning climate change adaptation in Viet Nam now?  

 Are resource investments concerning climate change adaptation affected by corruption? Are wrong investment and/or wrong 

management of these investments investigated and penalised? Are there policies to ensure that staff work ethically and follow laws? 

 

 

 

2 

2 Information       

  1. How specific is the document in assigning responsibility and authority to collect, store, share and provide access to information and data in 

water sectors, agricultural and food security and environmental issues? Are responsibilities required and implemented at multiple levels 

and sectors?  

4 N/A 3 5 2 

  2. Does the document specify the methods to collect, store, share and access this information and data? 4 N/A 3 5 2 

  3. Cross evaluation:  

 Are there adequate human, financial and technical capacities to support to these responsibilities and authority? Is support effective 

or ineffective, acceptable or unacceptable?  

 Is there adequate long-term information and data to support policies and legal documents dealing with changing climatic 

conditions?  

 

 

2 

3 Participation       

  1. What level of engagement in participation does the document require? How well are participants supported to share their ideas? Are all of 

the concerned individuals, groups or organisations of both individual and organisation participation involved in giving input into 

development the policy and legal documents on climate change responses? 

4 N/A 2 4 2 

  2. Cross evaluation 

 Are the participants familiar with the impacts of climate change on the water sector, the environment, agriculture and food security?  

 How strong is the participants’ negotiation and problem solving ability? How strong is their motivation to get involved? What are 

the incentives for participants to take part? What might hinder them participating? 

 

2 

4 Sectoral 

integration 

      

  1. How well does the document enable the sectors to coordinate the economic sector and the environment sector to address climate change 

issues? How do they show the link through government management?  

4 N/A 3 3 3 

  2. Cross evaluation 

 Are there difficulties when sectoral integration is considered? Do these sectors have different management priorities? 

 Who benefits from sectoral integration management? At what level? 

   

2 

  

5 Flexibility       

  1. Is there a process for government to be made aware of climate change uncertainties?  2 N/A 2 2 2 

  2. Cross evaluation 

 Are there difficulties when flexibility is applied in facing uncertain and complex consequences of changing climate?  

 Who will gain from institutional flexibilities – government, individuals or NGOs-and at what level (national or community)? 

   

1 
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6.3.1 Resource and accountability  

Globally, resource and accountability, including financial, institutional, human and 

technological resources, is recognised as one of the most important responses to climate 

change impacts, and a sign of the government’s commitment to climate change 

adaptation. This section examines (a) what resource support is provided by the 

document, (b) the level of commitment of the government and (c) how effective the 

resources are in implementing the document.  

6.3.1.1  Resource and accountability provided  

Descriptive analysis in Chapter 5, finds that generally resource and accountability are 

reasonably well addressed in four of the five documents. Resource and accountability 

are well addressed in the CCS (see 5.2.4.1), the NTP (see 5.2.3.1), the LWR (see 

5.2.1.1) and the RRDWRP (see 5.2.5.1), because the issue (climate change 

consequences) is fully addressed and much detailed information and feasible measures 

are given to deal with the issue. However, in the case of the LEP, the document is 

completely silent on the topic (see 5.2.2.1). While the CCS mentions all of resource and 

accountability available (finance, institution, human resources and technology transfer), 

the NTP does not specify technological resources (e.g. effective irrigation and 

fertilisation methods, flood- and drought - resistant seeds or adjusting planting to 

achieve higher yields), and the LWR and RRDWRP do not include human resources. 

As discussed in 4.1, the implementation of IWRM depends on the provision of 

resources and accountability. Therefore, the highest score of 5 is given to the CCS and 

the second highest score of 4 is given to the LWR, NTP and RRDWRP. However, N/A 

is given to the LEP. 

6.3.1.2 Institutional commitment of the government 

This section examines commitment of the government to providing the various aspects 

of support and accountability, but especially financial and institutional support, and also 

examines who will be the main recipients of support. Overall, four out of the five 

documents state specific commitments of the government to give resource and 

accountability support to respond to CC and also state that the support and 

accountability provided is for people who are vulnerable to the consequences of climate 
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change and SLR. The institutional resources (rule of law and organisations) are 

specifically mentioned in detail and feasible measures to implement the commitment are 

provided only in the CCS, while the LWR does not include human resources and the 

NTP does not include technological resources. The RRDWRP is even weaker because it 

does not include the institutional measures to specifically regulate the funding ministries 

to work together in terms of providing financial support to implement the commitment. 

The LEP is completely silent on the topic. 

The CCS addresses the financial resources and accountability to be provided, the human 

resources and the institutional resources needed, the necessary technology, and the 

intended beneficiaries. The government has committed to increase finance to implement 

priority projects (IV.10) which improve climate change information and data. It plans to 

strengthen human resources and enhance institutional capacity (rule of law) (IV.6.a) and 

organisations (IV.6.b) to match the international standard and secure more international 

funds. The strategy aims to support people who are vulnerable to climate change 

(III.1,2). According to the theories of IWRM and good water governance, discussed in 

4.1, these provisions significantly facilitate climate change adaptation in Viet Nam in 

general with flow on effects for the agricultural sector in the RRD. So the highest score 

of 5 can be given to the CCS. 

The LWR addresses clearly the climate change responses activities that will be 

supported, where this support comes from, and who will benefit from it. The law funds 

(Art.2) basic surveys on SLR and a master plan on water resources, to improve the 

capacity to forecast climate change (Art.12.2.h; Art.17.3) and SLR (Art.12.1.dd; 

Art.4.2). The sources of this funding are explicit: taxes, fees, issuing certificates of 

water exploitation rights and compensation (Art.64.1,2,3,4). The law aims to benefit all 

citizens by ensuring the rights to access water appropriate for their needs and by 

reducing the risks from climate change consequences. Thus, this law shows political 

commitment through this concrete financial support allocated for adaptation to climate 

change. Human resources are one of the important factors influencing adaptive capacity 

(Adger et al., 2007). However, since the law does not mention what human resources 

will be allocated to accomplish this work. According to the theories of IWRM and good 

water governance, discussed in 4.1, lack of human resources can hinder financial, 

institutional and technological supports and accountability provided and weaken climate 
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change adaptation in Viet Nam in general, with flow-on effects for the agricultural 

sector in the RRD. Thus, only the second highest score of 4 can be given to the LWR. 

The NTP also addresses the amount of money that will be provided, and the source of 

the funds, as well as the human resources necessary, and the people who will benefit 

from the support. It commits a specific amount of money to implement the program for 

a specific period of time (see 5.2.3.1) and specifies the sources of the funding. In 

addition, it explicitly aims to support the people who are highly vulnerable or will be 

vulnerable to climate change (“nhạy cảm và dễ bị tổn thương”), for example, those who 

are living in or near coastal, remote or poor areas (Art.1.III.1,2,5,8,9) because the ability 

of these communities to cope with or adapt to the adverse consequences of climate 

related hazards is limited (Oppenheimer et al., 2014, p.1051). However, this program 

does not include technology, which facilitates the management of climate risks (Adger 

et al., 2007). Moreover, the commitment has been criticised because it made support 

conditional on financing from industrial countries (Fortier, 2010, p.236). According to 

the theories of IWRM and good water governance, discussed in 4.1, lack of technology 

resources and heavy dependence on donors can hinder and weaken climate change 

adaptation in Viet Nam in general, with flow on effects for the agricultural sector in the 

RRD. Thus, the second highest score of 4 is given to the NTP. 

The RRDWRP specifies the amount of money (see 5.2.5.1), where the money comes 

from, and regulates generally the coordination needed to make the funds available and 

the intended beneficiaries. The financial sources are from the state budget and 

contributions from local communities (Art.1.V.2). In order to make these funds 

available, coordination between MARD, MOF and MPI is required (Art.2.1). The main 

aim of this plan is to ensure safety for all communities within the RRD who are more 

vulnerable to climate change and SLR (Art.1.III). However, the specific guideline or 

direction for this coordination is not included. This gap may lead to difficulty in 

mobilising money because of inadequate coordination between MARD, MOF and MPI. 

According to the theories of IWRM and good water governance, discussed in 4.1, lack 

of this guideline or direction can hinder financial supports and accountability provided 

and weaken the agricultural sector in the RRD in effective responding to climate 

change. Thus medium score of 3 must be given to the RRDWRP. 
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In the LEP, there is no direct reference to climate change impact or adaptation responses 

to this impact. Thus no score (N/A) can be given to the LEP.   

6.3.1.3 Cross evaluation of the resource and accountability  

In this section, the effectiveness of managing and using these resources is assessed 

based on respondent responses. The results will be presented under the following 

headings: achievements and limitations and barriers of resource support. 

 Achievements 

Most of the respondents (presented in Chapter 3) stated that they received benefits to 

some extent from the financial, institutional, human and technological support and 

accountability provided for in these documents, whether directly in the documents or 

indirectly in the regulations that implement the documents. For example, most of 

farmers in Coastal Case Study 1 stated that “we feel much better now when we have to 

face to extreme storms come with big waves. Instead of moving to the higher places as 

soon as possible now we can stay as the height of the dyke system was raised in 2011 

by the government”. 

At the national level, scientists and government staff believed that resources were 

carefully considered in climate change adaptive programs and projects funded by the 

state budgets or by international organisations. At the community level, farmers 

confirmed that many climate change adaptive projects had been implemented in their 

own provinces. For example, in Coastal Case Study 1, the height of sea dyke systems 

was raised in 2011 to provide better protection from storm surges and sea level rises. In 

addition, all 50 households who lost their homes and land during inundations were 

financially supported to relocate to areas protected by the sea dyke. In Mountainous 

Case Study 1, the vulnerable people who live in areas subject to erosion due to flash 

floods were supported to move to new places with a promise of better roads, medical 

services, school and electricity. In terms of human resources, students in this province 

were supported with low interest loans to improve the education level of the population 

and thus improve adaptive capacity. With regard to technology transfer, many kinds of 

new seeds and pesticides were introduced to support farmers to deal with flood, drought 

and associated crop disease issues in Plain Case Study 1 and Plain Case Study 2.  
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 Limitations and barriers 

In practice, as the five documents have been implemented, a number of limitations and 

barriers have emerged: (1) financial issues; (2) lack of institutional clarity; (3) risk of 

corruption; (4) lack of human resources; (5) weak financial participation of the private 

investors and (6) lack of technological resources. They are discussed further in the 

following sections. 

Financial issues include inadequate finance, and reduced or late financial support 

compared to the commitment made in the document. Evidence from all respondents 

indicated that more resources have been provided to respond to climate change 

consequences, but not as much as are currently needed. For example, the scientists 

believe that more investment in research on climate change impacts on sectors and 

vulnerable areas is needed to achieve more up-to-date and accurate climate change 

information and data. They also mentioned that very little money has been invested in 

environmental research in the RRD. Therefore, very few published papers and articles 

in this sector could be found.  

The lack of funds for such research may cause a dearth of necessary information, 

leading to significant environmental issues. Thus, in the research by Molle and Chu 

(2009; 2011), the Cau River, a badly polluted sub-branch of the Red River, managing 

the pollution is still difficult because of the lack of funds for extensive fieldwork, 

treatment stations and upgrading industrial units as well as improving regulation 

frameworks. Molle and Chu (2009, p.10; 2011, p.524) also considered that the 

requirement of “polluter payment” in the policies and legal documents is difficult to 

enforce because most of the polluting companies are state enterprises and have 

inadequate finance to pay for their pollution. Government staff voiced their concerns 

regarding the lack of money from the state budgets and suggested that “climate change 

policies need to encourage more foreign support”.  

Looking to foreign aid also is encouraged by the World Summit on Sustainable 

Development, held in Johannesburg in 2002, for all countries to develop integrated 

water resource management, with extended support to developing countries ("The 

Dublin statement on water and sustainable development," 1992). This dependence on 

foreign donors however has been criticised because the agencies in charge of CC would 
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not always commit to concepts of IWRM, instead those agencies may use IWRM as a 

trendy concept to attract more funds from donors (Biswas, 2004; Biswas, 2008; Molle 

& Chu, 2009; Molle & Chu, 2011). A number of researchers (Fortier, 2010, p.232; 

Waibel et al., 2012) highlighted that Vietnamese water policies and institutional 

frameworks are prepared to fulfil international standards of “good water governance” to 

obtain donor loans and grants which will bring improvement if there is monitoring the 

ensure standards are met.  

Foreign aid however does not often have a trickle down effect to the vulnerable sectors. 

Farmers expressed concern about loss of income from agricultural production such as 

loss of salt production. For example, in Coastal Case Study 1, they would like to change 

their crop from salt production to shrimp ponds (which are on state land) with the 

support of the state bank for investment in the early stages of shrimp pond building, but 

for the bank loan they need to have private property to secure the loan and most of the 

farmers stated that “it is impossible for me to borrow money from the bank because I do 

not have private property to secure the loan”. 

Furthermore, according to most of the respondents, the financial support provided often 

failed to match the committed amount and timescale. For example, the scientists 

claimed that “it was often received much later than the commitment”. In some cases 

“the delay could be up to one or two years”. This sort of delay was also found by Fortier 

(2010b) in his study of the implementation of the NTP. As a result, this combination of 

delayed and reduced financial support has had a negative effect on the perception of the 

government’s commitment and integrity. And this confirms the argument by Biswas 

(2004) that agencies in charge of CC would not always commit to the concepts of 

IWRM. In other words, the Vietnamese government may try to attract more funds 

through acknowledging the requirements of good water governance in the applications, 

but may not make a true commitment to the concepts of IWRM. 

The main reasons for the inadequate financial response to climate change consequences 

could come from the huge demand for money, the expense of the adaptive responses 

and the weak coordination between the major financial policy and legal document 

makers. First, a huge amount of money is urgently required for climate change 

responses. Globally, the demand for adaptation finance is larger than the current 
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available financial sources (Bouwer & Aerts, 2006; Flåm & Skjærseth, 2009; Hof et al., 

2009). According to the report in 2010 by the World Bank cited in the IPCC 2014 report 

(Chambwera et al., 2014, p.959), this amount of money for global adaptation is 

estimated at USD 75 to 100 billion annually by 2015. In developing countries, such as 

Viet Nam, which are already under financial stress, finance for adaptive measures is 

more difficult (Global Environment Facility, 2013). For example, the estimated annual 

cost for Vietnamese agricultural adaptive activities including changing sowing dates, 

switching to drought-tolerant crops, adopting salinity-tolerant rice varieties, adopting 

new crop varieties and switching to rice-fish rotation over the period from 2010-2050 is 

about USD 160 million (Smyle & Cooke, 2011). A further USD 130 million is required 

for aquaculture activities such as upgrading dykes to reduce impacts of flooding and 

salinity (Smyle & Cooke, 2011). Further to these, there is a proposal to allocate funds 

for research on developing and raising average yields by 13.5% and increasing irrigated 

land area to about 688,000 ha (50% for rice and the rest mostly maize and coffee) 

(Smyle & Cooke, 2011). Viet Nam cannot meet this huge demand from its own budget. 

It has to depend on foreign donors to support the Red River Basin (RRB) through 

delivery of loans and projects, and any advances have to rely on external funds from 

these donors (Molle & Chu, 2009; Molle & Chu, 2011; Taylor & Wright, 2001). Thus, 

because of this financial dependence on donors who have their own power and therefore 

agendas (Molle, 2008), Viet Nam may lose control over these projects.  

Second, the water infrastructure approach used up to now is very expensive and has 

destroyed coastal wetlands because of the coastal squeeze (Boateng, 2012, p.29; Do et 

al., 2012; Fortier & Tran, 2013; Wong et al., 2014, p.393). In Viet Nam, during the 

period from 2000 to 2010, about USD 2.8 billion was invested in water infrastructure 

(include hydropower) and this investment is expected to increase significantly in the 

following years (as cited in Waibel et al., 2012, p.187). In Viet Nam in general and the 

RRD in particular, water infrastructure priorities are usually given to projects such as 

building or raising sea dykes to deal with SLR and storm surges (Chan et al., 2012; 

Fortier, 2010, p.240; Waibel et al., 2012). According to Hoang (2011b) the total cost 

just for maintenance of sea dykes in Viet Nam was USD 4.3 million/year in 1996, 

which is an expensive adaptive approach.  
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However, in wealthy countries such as the Netherlands, USA and Australia, this 

infrastructure response is recognised as overly expensive and needs to be re-examined 

in environmentally friendly ways (Chan et al., 2012, p.53; Gardner et al., 2010; 

Jantarasami et al., 2010; Kabat et al., 2009; Measham et al., 2011; Ministry of 

Infrastructure and the Environment, 2011). Some other research on IWRM practice 

argues that the implementation of IWRM depends on the different financial conditions 

of each country, especially the countries that have limited capacity (Biswas, 2004, 2007; 

Biswas, 2008; Molle, 2008). Thus, the Vietnamese government needs to seriously 

consider the appropriate range of approaches to respond to CC, not just water 

infrastructure (see Chapter 3, 3.4.1.4-the last paragraph).  

Finally, weak cooperation between MONRE, MPI and MOF in Viet Nam (Priambodo et 

al., 2013) could be another reason for inadequate financial planning for the response to 

climate change consequences. In Viet Nam, MONRE, MOF and MPI have to establish a 

process of budget preparation for CC projects. In this process, MONRE has the main 

responsibility to develop criteria to guide other ministries in formulating financing for 

their eligible CC projects. These ministries formulate outlines of the projects and send 

them to the appropriate offices of MONRE for comment. Based on MONRE’s 

guidelines, the ministries then prepare the list of prioritised projects for financing. 

Accordingly, the MOF and MPI in combination with MONRE decide which projects 

should be funded based on the available resources (Miller, 2009). If these ministries 

cannot cooperate easily, funding is stalled. According to Priambodo et al. (2013) in 

cases of weak cooperation, there is a need for clear rules and regulations on how these 

three agencies work closely together in planning the national climate change financing 

to implementing the NTP. Different ministries rarely have equal amounts of power 

(Molle, 2008), but without full cooperation among them, the individual ministries 

cannot be sure of adequate funding for their projects. 

A further reason for delayed and reduced financial support could be associated with the 

risk of corruption. This issue will be discussed later below. 

Lack of institutional clarity among sectors and between different levels of one sector 

inhibit climate change adaptation (Adhikari & Taylor, 2012; Carmin et al., 2012; 

Crabbé & Robin, 2006; Fortier, 2010; Hedensted Lund et al., 2012; Mimura et al., 2014; 
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Mozumder et al., 2011; Næss et al., 2005; Storbjörk, 2007). In Viet Nam, this issue has 

affected the two ministries (MONRE and MARD) which have major responsibility for 

CC responses not only externally (in their relationship with each other), but also 

internally in the distribution of roles and duties within each of the two. First, the conflict 

between the two ministries is mainly over the right to use decision making power in 

planning, and ultimately over control of the budget for climate change adaptation 

(Molle & Chu, 2009; Molle & Chu, 2011). In 2006, MONRE published the National 

Water Resource Strategy up to 2020, while at the same time MARD also issued its 

Strategy for Sustainable National Water Resource Development and Management. 

However, these strategies were not integrated, resulting in both ministries being 

reluctant to take full responsibility for state water management. Research by Can Tho 

University (2011) also showed that there are overlaps between the two ministries in 

their responsibilities for dealing with climate change. Natural hazards and climate 

change impacts have a very close relationship, but the management of each is allocated 

to different ministries. For example, MARD is designated as the key agency to deal 

with national hazard through the National Strategy for Natural Disaster Prevention, 

Response and Mitigation to 2020 (172/2007/QD-TTg). However, the main 

responsibility for climate change adaptation, through the NTP, is assigned to MONRE.  

Second, there can be a lack of institutional clarity even within a ministry. Molle and 

Chu (2009; 2011) have indicated that within MONRE, the Department of Water 

Resource Management and the Viet Nam Environmental Protection Agency have 

overlapping responsibilities for water quality management. The conflict between these 

bodies over their responsibilities hinders adequate institutional clarity. Thus in Viet 

Nam there is a lack of the element of accountability of good water governance, 

discussed in 4.1.2, which can hinder the agricultural sector in the RRD in successfully 

responding to CC. 

Risk of corruption is mentioned by most of the respondents. Evidence from the 

scientists shows that some climate change priority projects which were developed by 

the NTP have been inappropriately chosen (see Chapter 3, in 3.3.3 the last paragraph). 

They stated that “the selection committee did not include experts on climate change or 

representatives from vulnerable sectors such as agriculture. Instead, most of the 

selection committee came from the Ministry of Planning and Investment (MPI) and the 
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Ministry of Finance (MOF), who have no knowledge or experience in climate change 

responses, but have power to allocate budgets or financial resources”. According to 

Molle (2008) these two ministries may use their power for their own interests. In this 

sense, the risk of corruption is high because the process of selection is open to abuse by 

those with special interests. This issue has also been highlighted in the research in the 

Mekong delta in Viet Nam, where water bureaucracy and businessmen of state-owned 

construction companies are allied to secure funding for self-enrichment (Waibel et al., 

2012, p.190). 

At the community level, the question of corruption has also been raised in a number of 

ways. Farmers in Mountainous Case Study 1 did not move to the new places that were 

offered because the incentive money was not paid in full, the “better infrastructure” was 

not built and the senior local officers avoided negotiation. In my opinion, reluctance to 

negotiate by the community may be regarded as a sign of corruption. In Coastal Case 

Study 1, farmers stated that the final construction of the constructed dykes used lower 

grade materials than had been specified in the design, which again could be a result of 

corruption. They noted that “I do not have professional understanding on how good the 

materials were used for the dyke, but I can see many gaps on top of the dyke, so I think 

the bad materials have been used instead of good ones as committed”. The amount of 

funding for maintaining the dyke system could be diverted to other needs, such as road 

building as highlighted in the research in the RRD (Adger, 2000, p.752; Kelly & Adger, 

2000, p.342) but the communities are not informed about this possibility, so the 

decisions lack full transparency. According to the discussion in 4.1.1.2 on IWRM 

criticisms, the Vietnamese government may have weak water governance and it may 

result in difficulty for the agricultural sector in the RRD in successful implementation of 

IWRM. 

The possibility of corruption is further highlighted by scholars because supreme power 

has been assigned to one specific ministry. The power to plan and spend the state funds 

on CC and environmental programs is overly concentrated in one ministry – MONRE. 

In the NTP, most of the funds (59% or USD 57.7 million) are assigned to be managed 

by MONRE (Fortier, 2010). This means that MONRE is both developing this program 

and overseeing the allocation of finance. In addition, according to the research by Can 

Tho University (2011), the highest proportion of state budgets for environmental 
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protection programs are allocated to MONRE (50.2%) resulting in a lot of financial 

power being concentrated in one ministry. The question is whether the ministry is 

transparent and accountable for the development of the programs. While the ministry 

has supreme power Molle (2008) suggested that a ministry with this kind of power may 

use this power for its own agenda, and thus may hinder IWRM implementation. This 

concern about corruption is also highlighted in the research in Viet Nam by Waibel 

(2010), who found that government planners play the role of investment planners, rather 

than policy and legal document advisors on fundamental development problems, which 

could open the way for people with decision making power to direct investments in 

such a way that they can personally benefit. Globally, corruption within institutions may 

undermine adaptation efforts (Lesnikowski et al., 2013; Schilling et al., 2012). Recent 

research by Molle and Chu indicated that corruption affects investment decisions in a 

number of ways. It reduces the trust of donors which in turn leads to a reduction in, or 

even cancellation of support, as it did in the Cau project in the RRB (Molle & Chu, 

2009; Molle & Chu, 2011), when the donors (ADB and the Netherlands) decided to 

cancel components of this project because MARD delayed in giving the funds for 

operating the Cau Sub Basin Organisation. Thus, Kalirajan (cited in Klein et al., 2014, 

p.915) suggested that this problem is a significant barrier to overseas development 

assistance, because the donors worry whether their support is effectively used. 

Accordingly, the foreign supported funds may be reduced or delayed.  

Lack of human resources: The respondents raised an issue regarding the lack of 

human resources. Even if financial resources are adequate, if suitably qualified staff and 

number of staff are not allocated to the tasks, the work is unlikely to be completed 

satisfactorily. The farmers in Coastal Case Study 2 reported concerns about water 

pollution causing shrimp death. They stated that they need a number of competent staff 

with professional understanding about this water pollution and its link to shrimp deaths. 

Of the nine ministries with responsibility for water management and climate change 

(Table 1.4), MARD’s Department of Science, Technology and Environment has about 

40 staff in this area. However, only ten staff work on climate change and this is only 

one aspect of their duties. Furthermore, some of the ten are only employed on short-

term contracts, which may lead to a lack of motivation for accomplishing all work tasks. 

Additionally, because of the short contracts, staff have refused to attend training for 
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specific purposes, such as responses to climate change. Thus, there is little expertise 

available to the farmers in Coastal Case Study 2. A similar situation may be occurring 

in the other ministries. Such a lack of human resources (limited capacity and expertise) 

leads to delays in reviewing and approving climate change project proposals in Viet 

Nam (Priambodo et al., 2013, p.8). This issue has been also highlighted in the research 

by Rawlani & Sovacool (2011) in Bangladesh. Thus, these limited human resources 

may make the Vietnamese government struggle in dealing with CC consequences 

responsibly, predictably and effectively. It also limits participatory involvement, which 

is recognised as one of the essential elements of good water governance (see 4.1.2-the 

7
th

 para.) and IWRM (see 4.1.1.1-the 6
th

 and 7
th

 para).  

Weak financial participation of private investors: In Viet Nam the lack of private 

investment in climate change responses has been recognised (Priambodo et al., 2013). 

The reason for this may be the investors’ reluctance to risk their money on such an 

unpredictable area as water and climate (Khattri et al., 2010) and the lack of 

encouragement of private involvement in practice (Khattri et al., 2010). Inadequate state 

funding combined with weak private investment results in over-dependence on external 

funding, with the risk of loss of control noted above. Miller (2009) noted that about 

USD 220 million in ODA loans had been committed to cope with climate change. In 

2010, Japan and France committed a total of about USD 145 million, the World Bank 

committed 70 million, and the Canadian International Development Agency committed 

USD 4.5 million. World Bank (2013, p.49) reported that among the 24 Southeast Asian 

countries (which are to receive USD 7.7 billion), Viet Nam is to receive the largest 

funding (USD 2 billion or 26% of the total) from the International Development 

Association for improving the economy, reducing poverty and improving the condition 

of the poor. However it has not been possible to determine what proportion these form 

of the total costs of adaptation projects in Viet Nam. To deal with the possibility of 

dependence, policies to encourage participation of private investors through tax 

incentives, low-cost debt financing, equity investment and information sharing, need to 

be considered (Priambodo et al., 2013). This lack of financial participation as discussed 

in 4.1.1.2 on IWRM criticisms may hinder the government, especially the agricultural 

sector in the process of implementing IWRM in the RRD. 
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Lack of technological resources: The transfer of technology through improved 

practices and materials (e.g. effective irrigation and fertilisation methods, flood- and 

drought- resistant seeds) to achieve higher yields (Bannayan & Hoogenboom, 2008; 

Irfanullah et al., 2008; Semenov, 2008) is necessary for adaptation to climate change. 

However the support for transfer of the technology is inadequate and ineffective. For 

example, in Plains Case Study 1 and Plains Case Study 2, the greatest difficulty 

identified was crop diseases leading to significant loss in crop yields. Farmers in these 

two provinces hoped that they would receive support through technology transfer such 

as better seeds and pesticides to prevent disease. However, the shortage of CC scientific 

research (because of shortage of funds) has delayed approval of new seeds or chemicals, 

so the technology has not been fully transferred. This delay may hinder the process of 

IWRM implementation as discussed in 4.1.1.2 and therefore hinder the agricultural 

sector in the RRD in effective responding to CC. 

To summarise, although the government commitments to provide resources have been 

implemented and some achievements have been recorded, significant limitations and 

barriers have emerged. The major limitations and barriers considered include inadequate 

finance to respond to climate change leading to a heavy dependence on foreign capital; 

lack of institutional clarity resulting in negative effects on management operation; a 

serious transparency issue and concentration of power over funding in one ministry, 

with a consequent risk of corruption; a lack of human resources to approve and evaluate 

projects; a lack of financial involvement of private capital in climate change responses; 

and a shortage of technology to deal with changes in the environment. According to the 

discussion in 4.1.1.2 on IWRM criticisms these six issues mentioned above may hinder 

the Vietnamese government implementation of IWRM and thus hinder the agricultural 

sector in the RRD to adapt to CC. Based on the above evidence, the second lowest score 

of (2) is given to effectiveness of the resource support.  

6.3.2 Information  

Information in this Chapter refers to information and data on climate change impacts, 

consequences of these impacts and responses to these impacts. Four aspects of 

communication of information and data are examined: collecting, storing, sharing and 

accessing. This section will assess (a) how the five documents assign the responsibility 
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of individuals or organisations at all levels in collecting, storing, sharing and accessing 

climate change information and data; (b) the methods by which information and data is 

communicated and (c) a cross evaluation of effective management of communication of 

information and data.  

6.3.2.1 Responsibilities of individual or representative organisations 

Responsibility for action must be clearly assigned. If there is no clarity about who is 

responsible for any action, it is likely that the action will not be accomplished. Overall, 

three out of the five documents (the CCS, LWR and NTP) provide for allocation of 

responsibility and authority to individuals or organisations at all levels to communicate 

information and data related to CC, while the RRDWRP provides little clear guidance. 

The LEP is completely silent on the topic of responsibility for dealing with information 

about climate change.  

The CCS clearly addresses the responsibility and authority of organisations and 

individuals at all levels for communication of information and data on climate change. 

In the CCS this responsibility is not only made explicit at the national level with the 

governmental participants (MONRE, MPI and MOF), but also at the community level 

with NGO participants (Women, Youth and non-government organisations) (V.3.). This 

combination of organisations at all levels is highly likely to lead to better sharing of 

information among all stakeholders, resulting in more confident and willing 

participation in the response to CC consequences, and thereby improving adaptive 

capacity for the whole society. Therefore, the highest score of 5 is given for clearly 

assigning responsibility of individual and organisations in the CCS. 

The LWR also clearly addresses the specific information and data needed for climate 

change adaptation, as well as the specific responsibility and authority of individuals or 

representative organisations at all levels for communication of this information and 

data. In the LWR (see 5.2.1.2) collecting, storing, sharing and accessing of information 

and data on water future changes such as SLR and impacts of these changes are 

addressed. In order to manage this communication effectively, responsibilities of 

representative organisations and individuals are assigned from the national to 

community levels. At the national level, the main agency charged with responsibility for 

climate change adaptation is MONRE (Art.28.1.a, Art.70.2.g and Art.71.1.g). Other 
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related ministries are also required to participate in managing water information and 

data at the national level through basic surveys (Art.13.1,a,b,c). The People’s 

Committees at all levels (“Uỷ ban nhân dân”) are assigned responsibility for managing 

water information and data within their catchments (Art.71.1.g,h,i) as part of their 

normal administrative responsibilities. Individuals and organisations who are large scale 

users are given the right to use water information and data according to the water 

legislation (Art.43.d), and the responsibility to report their water use to government 

agencies and related scientific research activities (Art.43.2.f). However, no human 

resources are directly provided in the LWR, which may lead to some difficulties (waste 

of time, reduced responsiveness, predictability and effectiveness) with information and 

data communication. According to the discussion in 4.1 in relation to the condition of 

successful implementation of IWRM, this limitation may hinder CC responses in Viet 

Nam. Therefore, the second highest score of 4 is given to the LWR for assigning 

responsibility for communication of information and data. 

The NTP addresses satisfactorily and adequately the responsibility and authority of 

individuals and representative organisations which are in charge of communication of 

information and data on climate change at all levels. In the NTP, MONRE is required to 

store and report the results of implementation of the program to the Prime Minister. It 

also has the main role in sharing information and data related to climate change with the 

media (Art.2.2.a). In addition, the Provincial People’s Committees are required to report 

on the process of implementation of their tasks (Art.2.2.d). However, the program does 

not clearly clarify to whom or to which particular organisations the Provincial People’s 

Committees have to send their reports. It mentions vaguely “periodically report on the 

implementation progress” (Nguyen, 2008a, p.10). Moreover, the quality of these reports 

is also not seriously addressed. A lack of detailed information may make it difficult for 

these organisations to communicate and thus manage CC consequences effectively. 

According to the discussion in 4.1 in relation to IWRM and good water governance 

theories, this issue may hinder the Vietnamese government in implementing IWRM 

effectively. Therefore, an average score of 3 is given to the NTP for assigning 

responsibility of individual and organisations. 

The RRDWRP poorly addresses the responsibility and authority of representative 

organisations and individuals to communicate CC information and data. In the 
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RRDWRP, MARD is required to be the main agency to disseminate the RRDWRP 

(Art.2.1). It is also required to cooperate with other related ministries, government 

agencies and the Provincial People’s Committees in implementing the plan in general 

(Art.2). However, no particular organisations or individuals are assigned specific 

responsibility for communication of information or data which derive from 

implementing the RRDWRP- i.e., the output of RRDWRP implementation, although it 

is implied that it is MARD’s responsibility. This lack of clarity will likely have a 

negative effect on effectiveness of the communication of information and data. In other 

words, this issue may hinder the Vietnamese government’s accountability in response to 

CC and therefore it may negatively affect implementation of IWRM as discussed in 4.1. 

Therefore, the second lowest score of 2 is given for assigning responsibility of 

individual and representative organisations in the RRDWRP. 

The LEP does not specifically address climate change issues. Therefore, no score (N/A) 

can be given to the LEP for communication related to climate change information and 

data.  

6.3.2.2 Methods of communication of information and data  

This section examines how the documents address the four aspects of communication of 

information and data. In this study collecting covers the monitoring system, reports, 

surveys, assessment and planning documents. Storing refers to keeping records of the 

information or data collected and organising the information. Sharing information and 

data could take many forms including early warning systems, training courses and 

sharing experiences between related stakeholders. Accessing is very close to sharing in 

terms of the communication of information and data but also includes freedom of access 

to relevant information and data. Overall, three out of the five documents specify the 

methods to collect, store, share and provide access to CC information and data. In 

particular, the CCS and LWR are most explicit, followed by the NTP, while the 

RRDWRP is too vague. The LEP again is completely silent on the topic. 

The CCS very clearly specifies the method for communication of specific CC 

information and data and provides the necessary support. The CCS provides for 

collecting and storing information on extreme weather events and sea level rise through 

monitoring systems. It provides for sharing climate change information and data 
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through warning technology (IV.1.a; IV.2.b; IV.3). Unlimited access to this information 

and data is implied because it is widely shared. This method seems to be well managed 

as long as financial, technological, human resources and institutional commitment of the 

government (as noted in 6.3.1.1 and 6.3.1.2) are well planned. According to the theories 

of IWRM and good water governance in 4.1, the Vietnamese government thus can 

respond effectively to CC consequences through IWRM approach. Therefore, the 

highest score (5) is given for methods of communication of information and data in the 

CCS. 

The LWR also specifies the methods of communication of CC information and data and 

provides the necessary support. In the LWR, methods to collect the information and 

data including water resource reports (Art.13.1.c; Art.43.2.f), surveys (Art.71.1.g; 

Art.12.1.dd), assessments (Art.55.1.d) and planning documents (Art.18.3). Storing this 

information and data includes calculating (Art.53.3.d) and organising the information 

logically and managing the records (Art.70.2.g). Sharing is implemented through 

publishing (Art.70.2.h), while accessing is possible for anyone but incurs a fee (Art.8.3). 

In each method the law specifically addresses the necessary elements to support these 

methods: finance, rule of law and organisations (see 5.2.1.1 and 5.2.1.2). However, 

professional training for the personnel has not been directly included in the LWR. This 

lack of training may hinder these methods of communication. This lack may affect the 

effectiveness of the Vietnamese government’s response to CC consequences through 

IWRM approach, because it may reduce the government’s accountability. Therefore, the 

second highest score (4) is given for method of communication of information and data 

in the LWR. 

The NTP satisfactorily and adequately specifies the methods of communication of CC 

information and data. In the NTP, the science and technology program is established as 

the main source of scientific climate change information and data (see 5.2.3.2). 

However, this program is more specific regarding collecting and storage than it is for 

sharing and accessing the climate change information and data. Thus useful information 

and data can be collected and stored, but may not be widely disseminated to 

stakeholders. In addition, methods of dissemination including media, meetings, 

dialogues, seminars or publication, which are frequently used in practice within the 

RRD, have not been included. These gaps can negatively affect information exchange 



 

156 

 

for adaptive capacity not only in the RRD but also in the whole country. According to 

the theories of IWRM and good water governance in 4.1 (Blair, 2000; Lu, 2011; Rogers 

& Hall, 2003; Ziervogel et al., 2010), this lack may hinder the effectiveness of IWRM 

implementation, predictability of CC consequences, consensus orientation of 

participants and therefore accountability of government, which are key elements of 

good water governance and successful IWRM implementation. Thus, a medium score of 

3 is given for methods of communication of information and data in the NTP.  

The RRDWRP poorly specifies the method to communicate CC information and data 

because not much detail about how communication will be dealt with is included and 

there are no clear practical measures. In the RRDWRP collecting and storing climate 

change information and data are only implied but not made explicit, as noted in Chapter 

5 (see 5.2.5.2), using existing monitoring programs (SLR, salinity and coastal erosion) 

in the RRD. In addition, sharing of information and data on climate change is also 

implied depending on activities for raising awareness on climate change for the purpose 

of improving the adaptive capacity for the vulnerable population. However, similar to 

the NTP, the RRDWRP concentrates more on collecting and organising than 

disseminating information and data. In combination with this, with the lack of human 

resource support, effective communication is difficult. According to the theories of 

IWRM and good water governance, with these issues, the Vietnamese government’s 

response to the consequences of CC in the RRD may be ineffective because of a lack of 

accountability. Therefore, the second lowest score (2) is given for methods of 

communication of information and data in the RRDWRP. 

The LEP does not directly address climate change impacts and responses. Therefore, no 

score can be given to the LEP (N/A). 

6.3.2.3 Cross evaluation of information and data communication 

In this section effectiveness of communication of information and data is assessed based 

on interviews. The results will be presented under the following headings: achievements 

and limitations and barriers for communication of information and data. 
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 Achievements 

According to the interviews described in Chapter 3, availability of information and data 

about climate change was perceived as an important factor in how people respond to the 

consequences of climate change. At the national level, scientists and government staff 

reported that they obtained climate change information and data through attending 

seminars, meetings and workshop, as well as through information and data systems, 

such as the early warning systems. In addition, funding for monitoring systems and 

climate change research was also perceived to be improved. As a consequence of 

increased availability of information and data, more accurate climate change scenarios 

are being considered. At the community level, sharing information and data through 

simple media systems (e.g. megaphones) and short training sessions is being funded in 

the RRD. As a result, the daily weather forecast, crop and shrimp disease issues, 

suggestions for dealing with these issues and practical experiences are shared widely. 

Sharing climate change information and data leads to better awareness of the 

consequences of climate change enabling people to better protect themselves from 

impacts of SLR and storms (Kubiszewski et al., 2013). In the Mekong basin, this 

sharing of information and data between academic institutes and government agencies 

has been crucial in the success of programs such as fish conservation (Kang et al., 

2009a) and rice exports (Keskinen et al., 2010). Thus, continued improvement in 

information and data sharing in the RRD will be helpful in response to climate change.  

 Limitations and barriers 

Nevertheless, according to the respondents, there are two major limitations: (1) lack of 

access to up-to-date information and data, and (2) dissemination of inappropriate 

information and data on climate change.  

Lack of access to up-to-date information and data  

Despite access to and sharing of information on climate change and its impacts the 

information is not always up-to-date. Globally, impediment of flows of information and 

data on climate and weather is considered as a significant reason for the knowledge gap, 

and can impede adaptive responses (Adger et al., 2007; Begum & Pereira, 2013; Ford et 
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al., 2011; Gardner et al., 2010; Jantarasami et al., 2010; Milfont, 2012; Pasquini et al., 

2013; Tribbia & Moser, 2008). In the RRD, the staff and scientists stated generally that 

“CC information and data which are published on the internet or elsewhere are often 

out-of-date or lack accuracy. Those who control up-to-date information and data often 

prefer to retain such information and data as a source of power”. Thus some climate 

change information and data is only made available to people within the same ministry. 

In some cases, even people who work in the same ministry cannot easily obtain 

information and data for the purpose of their work. According to some scholars (Chan et 

al., 2012, p.56; Waibel, 2010), access to information and data, such as consultant 

reports, in Asian countries in general and in Viet Nam in particular is difficult because 

these documents tend to be regarded as confidential. The limitation on access to 

information and data may inhibit the adaptive capacity of the whole country.  

Farmers in Plain Case Study 1 and Plain Case Study 2 reported negative effects caused 

by the late dissemination of needed information. Continuing dissemination of out-of-

date information about crop diseases resulting from climate change resulted in damage 

to many hectares of paddy rice. Some of the farmers in Plain Case Study 1 noted that “if 

I do not visit my paddy field frequently, and just believe the disease dissemination from 

the community megaphone, my fields may all be damaged, because the notices come 

too late”. In the Mekong basin as well, lack of access to needed information and data 

means that farmers have low awareness of the issue (Dang et al., 2013).  

The reasons for availability of information and data were considered in the report of the 

Japanese Ministry of the Environment in the Seminar on Climate Change in Viet Nam 

(2013). The report highlighted that the availability and levels of accuracy of climate 

change information and data in developing countries are strongly dependent on methods 

of measurement (technology), financial support, and institutions that require 

coordination between the ministries and donors (Japanese Ministry of the Environment, 

2013). This report as well as research by Nguyen et al. (n.d) in the Red River Basin 

imply that there is a need to review policies and legal documents frequently to identify 

and deal with communication issues; and that there is a need for education of 

government staff and representatives of organisations about the importance of 

information and data sharing. According to the discussion in 4.1.1.2.3 on IWRM 

criticisms (Medema et al., 2008; Molle, 2008), lack of good information and data may 
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constrain implementation of IWRM. Thus, the lack of access to up-to-date information 

and data on CC may hinder the Vietnamese government, specifically the agricultural 

sectors in the RRD in responding to CC consequences effectively because up to date CC 

information cannot be disseminated widely to the necessary people (such as policy 

makers and vulnerable farmers). 

Inappropriate information and data sharing 

Participants report that training courses to improve awareness of the respondents on 

climate change do not always give information relevant to people’s needs. For example, 

in Coastal Case Study 2, some farmers dropped out of the courses because the courses 

did not offer the information and data that they needed. Small-scale farmers need to 

learn how to deal with small farm issues, such as how water pollution relates to shrimp 

deaths, but the training courses targeted the much bigger commercial farms with very 

expensive equipment such as oxygen machinery. The information and data given were 

not relevant to these farmers. One farmer stated “I do not want to attend the course 

because what I need is how to deal with the problem of shrimp death for my family 

farm. However, in the course people teach us in the much bigger farms, with the support 

of modern machinery”. In these cases, unresponsiveness of the government authorities 

could be the reason. According to discussion in 4.1.2, Vietnamese water governance can 

be seen to lack responsiveness (UNDP, 1997) because it does not support information 

and data that the farmers really need. This can lead to issues for participation (Allan & 

Rieu-Clarke, 2010; Pahl-Wostl et al., 2012) so that the ability of government to mediate 

different interests through its legal framework to respond to CC can be weakened. Then 

the agricultural sector in the RRD may struggle to achieve successful IWRM 

implementation in relation to CC responses.  

In conclusion, communication of climate change information and data has brought 

benefits to stakeholders, especially to farmers who are living in areas which are 

vulnerable to climate change. Nevertheless, this information and data are out-of-date 

and have not been shared widely through education, training and information access. In 

addition, there is sharing of inappropriate information and data leading to difficulty in 

meeting the practical needs of the most vulnerable people. Those limitations may hinder 

the government, especially the agricultural sectors in the RRD in responding effectively 
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to CC. Thus, the second lowest score of 2 is given to effectiveness of information and 

data communication. 

6.3.3 Participation  

This section will examine (a) the level of engagement, (b) the cross evaluation of 

effectiveness of the involvement by all stakeholders, including all relevant ministries 

and government bodies, non-government bodies, lower levels of government, 

companies and individuals, especially those most vulnerable to CC consequences. 

6.3.3.1 Level of engagement 

According to Arnstein (1969), level of engagement in the policy making process 

depends on the participants’ capacity to participate effectively. In this section, this 

engagement is examined along with the level of engagement of participants in the 

process of developing the CC policy and legal document, and the extent to which the 

ideas raised by participants are absorbed will be evaluated. 

Overall, two out of the five documents (the CCS and LWR) directly address the level of 

engagement of participants in the response to climate change consequences, while two 

others (the NTP and RRDWRP) address the level of engagement poorly because they 

give little detail about how issues will be dealt with. Again the LEP is completely silent 

on this topic.  

The CCS directly addresses the level of engagement of not only the government 

organisations but also the non-government organisations as well as individuals at all 

levels in responding to CC consequences. In the CCS, participation by MONRE, other 

ministries, government agencies, Provincial People’s Committees, NGOs and 

enterprises is required in response to climate change consequences. Of these, MONRE 

has the major responsibility for implementation of this strategy (V.3). In addition, 

participation at the community level is acknowledged as one of the important strategic 

tasks, so appreciation of community knowledge and experiences in response to climate 

change is required. The participation of individuals and NGOs is encouraged in 

developing responses to climate change consequences and in disseminating the 

successful models of climate change responses. This full engagement in responding to 

CC consequences means that related information is more likely to be shared, and 
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available resources are likely to be appropriately allocated to help vulnerable 

communities and individuals, so that benefits can be equitably distributed among these 

individuals and communities. This full engagement opportunity leads to a better 

capacity to negotiate and engage through joining the process of making policy and legal 

documents in order to resolve any impasse, as mentioned in Arnstein’s (1969) rung 6  

(partnership). According to the theories of IWRM and good water governance discussed 

in 4.1, this high level of participation as provided in the CCS has the potential to inform 

government’s response to CC consequences and is consistent with the IWRM approach. 

Therefore, the second highest score of 4 is given to the level of engagement of the CCS. 

The LWR clearly addresses the engagement of all water stakeholders at all levels with 

the serious requirement of consulting them to absorb their ideas before the final 

decisions are made. Especially, the engagement of vulnerable communities and 

individuals affected by water infrastructure projects (such as reservoirs) is required. In 

order to make relevant information available for this engagement, the regulations 

require information to be disseminated transparently to all of these communities and 

individuals. In addition, the ideas from these organisations and individuals must be 

considered and included in the final file which will be sent for the final policy making 

process or final decision (see 5.2.1.3). In this way, the final decision is more likely to 

include solutions that deal with the practical needs, so that benefits are distributed 

equitably among participants, especially participants at community level. Similar to the 

CCS, this full engagement provides an opportunity for all participants at all levels 

(noting that vulnerable communities are specifically considered) to participate, with the 

assurance that their concerns will be considered in the final decision in order to resolve 

any impasse as mentioned in Arnstein’s (1969) rung 6 (partnership). Therefore, the 

second highest score of 4 is given to the level of engagement of the LWR. 

The NTP addresses poorly the level of engagement even though it seems to encourage 

participation. As mentioned in 5.2.3.3, individuals and groups (government and non-

government) are required to share their ideas in response to CC consequences. These 

ideas have to be considered in the final decision. However, there are few detailed 

feasible measures in the implementation stage of the NTP to ensure that these 

requirements are achieved, so it is difficult to see how the benefits can be distributed 

equitably among participants. This accords with Arnstein’s (1969) rung 3 (informing) 
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because there is a requirement for participants to have the opportunity to share their 

ideas, but there is no mechanism in the NTP to ensure that their ideas or concerns will 

be seriously considered. Therefore, the second lowest score of 2 is given to the level of 

engagement in the NTP. 

Somewhat surprisingly, the RRDWRP has little detail about how participation issues 

will be dealt with, and no detailed measures are included. In the RRDWRP, the 

Provincial People’s Committees and central cities are required to participate in directing 

their agencies to implement the plan under the guidance of MARD (Art.2.2). All water 

stakeholders are required to contribute their non-compulsory financial support to 

implement the RRDWRP. In addition, they are required to disseminate CC information 

widely to improve the community’s knowledge to enhance the community’s response 

capacity (see 5.2.5.3). However, the resources to ensure benefits are distributed among 

the vulnerable people are unclear, vaguely mentioned or merely implied. In addition, the 

RRDWRP makes no provision for encouraging participants to raise their voices to 

provide input to decision making. Thus, the methods and conditions for these 

organisations to directly implement the plan are not clearly addressed. Similar to the 

NTP, this accords with Arnstein’s (1969) rung 3 (informing) because there is a 

requirement that participants have the opportunity to share their ideas, but there is no 

negotiation or feedback from government authorities. Therefore, the second lowest 

score of 2 is given to the level of engagement of the RRDWRP. 

The LEP does not directly address the involvement of stakeholders in climate change 

impacts and responses. Therefore, no score (N/A) can be given to the LEP.  

6.3.3.2 Cross evaluation of participant involvement  

Effectiveness of participant involvement will be assessed based on interview results 

reported in Chapter 3 and on the relevant level of knowledge of participants, which 

influences their negotiation and problem solving skills and their motivation to get 

involved. The results will be presented under the following headings: achievements and 

limitations and barriers of participation involvement. 
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 Achievements 

In the interviews, described in Chapter 3, participation was recognised as a key 

approach to dealing with climate change in the RRD. All of the respondents, at all 

levels, stated that they were aware of the beneficial impacts of involvement in the 

climate change meetings, seminars, dialogues or training courses, particularly, in the 

development of knowledge about climate change. One government staff member stated 

that “yes, my understanding about climate change is much improved when I have a 

chance to share ideas in the related meetings, seminars or dialogues”. In addition, one of 

the farmer respondents also indicated that “according to knowledge derived from 

training courses, now instead of spray pesticide 5 or 6 times a year, I just cut down to 3 

or 4 times. Accordingly, I spend less money on pesticide while crop disease and pests 

are effectively prevented”. This participation, in turn, is likely to lead to positive and 

confident responses to the future consequences of climate change. This effect is also 

noted in the research in the RRB by Molle and Chu (2009; 2011). Wide participation in 

water projects has also been recognised as a factor in the success of international 

projects in the Mekong basin (Mainuddin et al., 2011) and in Bangladesh (Ministry of 

Environment and Forest of the People’s Republic of Bangladesh, 2005). 

 Limitations and barriers 

According to respondents, there are two main limitations in terms of participation: (1) 

unwillingness to participate or share ideas and (2) weak coordination between 

governmental agencies at all levels. 

Unwillingness to participate or share ideas 

Participants at all levels were reluctant to participate in discussion about water projects 

because their advice is little valued. They stated that, even though they could contribute 

their ideas in the meetings, seminars, dialogues or training courses, there were either 

negative outcomes as a result of their input or only minor or no changes.  

Some governmental staff expressed negative feelings about providing their ideas at 

public professional meetings, as they are concerned that these ideas may be recorded 

and used against them at a later date. They stated that “I do not want to be risky”.  
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At ministry level, in assessing feasible Carbon Development Mechanism projects, 

related ministries such as MARD are required to contribute their ideas, comments or 

suggestions. However, the MARD consultants do not believe that their ideas will be 

incorporated by MONRE into the proposals for these projects. They mentioned that “No 

one cares about our ideas”.  

Whilst the literature indicates that local experience and knowledge about adapting to 

weather and climate needs to be considered seriously (Anik & Khan, 2012; Cutter et al., 

2009) the negative perception about participation is found to be replicated at community 

level in my research. In the RRD, farmers in Coastal Case Study 2 claimed that the 

discharge of water from the shrimp farms operated ineffectively and they requested a 

change in the discharge timetable. However, this was completely ignored by the local 

authority and nothing changed. This issue is also found in the Mekong delta, Viet Nam 

where the plan of dyke construction was approved without consultation about local 

concerns and local expertise (Waibel et al., 2012, p.180).   

As a result, participants from all groups were not motivated to share their ideas, 

knowledge or interests, so that negotiation and problem solving ability was negatively 

affected. This impediment to sharing knowledge and experience by all participation, 

especially individuals, is also highlighted by other scholars (Gupta et al., 2010; Khattri 

et al., 2010; Molle & Chu, 2009; Molle & Chu, 2011; Noble et al., 2014; Urwin & 

Jordan, 2008). According to Timmerman & Langaas (2003), water management in 

Europe also suffers from participants similarly leaving the decisions to the managers. 

According to the discussion in 4.1.1.2 on IWRM criticisms, this unwillingness to 

participate or share ideas in the RRD may hinder Vietnamese government, especially 

the agricultural sector in responding to CC. In other words, when relevant people 

(policy makers, scientist and vulnerable farmers) are not interested in participating and 

therefore in sharing CC relevant information and data, the Vietnamese government will 

not be able to respond effectively to CC consequences. 

Weak coordination  

Coordination among all stakeholders at all levels is necessary for deciding on and 

implementing adaptation actions (Grothmann, 2011; Van Nieuwaal et al., 2009; Young, 

2006). For this thesis, coordination is taken to include both horizontal coordination 
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(sectoral integration) and vertical coordination (top-down and bottom-up). However, in 

the RRD respondents implied that the vertical coordination between all levels of 

governmental agencies to deal with climate change is inadequate and follows top-down 

procedures rather than bottom-up procedures.  

In Viet Nam, this top-down procedure has been criticised because it can create 

opportunity for authorities who have power in making policy of CC intervention to 

allocate resources in their favour (Fortier, 2010, p.239).  In addition, in Viet Nam, even 

though devolution of decision making power and management responsibilities is 

required in the documents, this devolution seems to stop at the provincial level.  

Decision making power has not been devolved to the community level. In practice, the 

community authorities can submit reports related to their management responsibilities 

to provincial level agencies but normally these reports are ignored (Waibel et al., 2012, 

p.191). Therefore, many issues which emerge at lower levels (community levels) are not 

fully reflected in the policy and legal document making process. This causes difficulties 

in responding to the new challenges when these policies and legal documents are 

revised. Respondents at the community levels have either never been consulted, or have 

been consulted very little on how to improve top-down/bottom-up coordination of water 

management in the RRD. One community respondent noted that “we have never been 

asked to give ideas on any CC adaptation project within our communities”. This issue is 

in line with findings from the Mekong delta where there was no consultation about the 

plan of water control with local authorities (community) in making decisions or 

implementing this plan (Waibel et al., 2012, p.188).  

In order to deal with this issue, the combination of a top-down and bottom-up approach 

needs to be considered because a top-down approach gives scientific knowledge to local 

community and a bottom-up (community based) approach is built on existing 

knowledge to strengthen adaptive capacity by involving local community (Hijioka et al., 

2014, p.1351). According to Molle and Chu (2009, p.15; 2011, p.528), better 

coordination in the RRB could come from delegation of power to the lower government 

authorities, especially at the community level. However, the higher government 

authority does not want to relinquish control. For example, MARD is concerned that its 

power of planning for infrastructural development could be delegated because of the 
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distribution of power to the River Basin Organisations (RBOs) and similarly the 

provinces would have to share their power with inter-provincial bodies (Waibel et al., 

2012). Molle and Chu (2009, p.15; 2011, p.528) argue that this may be the reason for 

limiting the power of the Sub-River Basin Organisations (S-RBOs). Even though the 

combined approach (top-down and bottom-up) in water management agencies is 

considered the most appropriate approach to improve adaptive capacity for water 

allocation, productivity improvement and resolution (Lankford & Hepworth, 2010), this 

study confirms that the high centralisation of control which is characteristic of Viet 

Nam is causing a reduction in this capacity (Waibel et al., 2012). As discussed in 

4.1.1.2.2 on IWRM criticisms (Biswas, 2007; Huntjens et al., 2010; Jønch-Clausen, 

2004; Krysanova et al., 2010; Taylor & Wright, 2001), this weak cooperation between 

stakeholders at all levels especially the lack of active involvement of the lowest levels 

(community level) may hinder the Vietnamese government, especially the agricultural 

sectors in the RRD from effectively responding to CC. 

To summarise discussion on vertical coordination, although some achievements are 

evident, some significant limitations have emerged. Participation by all stakeholders in 

development of policies and legal documents is not properly supported. Respondents 

report that they have the opportunity to be heard, but their ideas are not heeded because 

of a one-way information flow and they are reluctant to offer their ideas. This accords 

with Arnstein’s rung three (informing). These limitations as reported on in the literature 

(Biswas, 2007; Huntjens et al., 2010; Jønch-Clausen, 2004; Krysanova et al., 2010; 

Taylor & Wright, 2001) may lead the Vietnamese government to struggle to respond 

effectively to CC consequences. Thus, the second lowest score of 2 is given to 

effectiveness of participation involvement. Horizontal coordination (sectoral 

integration) will be addressed in the next section. 

6.3.4 Sectoral integration 

In this thesis, sectoral integration can be defined as horizontal coordination between 

related ministries to support adaptation to climate change. This approach also includes 

integrated management to ensure that socio-economic development is sustainable, as 

mentioned in the IWRM principles. This section will examine (a) legal regulation of 
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coordination between all development sectors and (b) cross evaluation of the 

effectiveness of this sectoral integration. 

6.3.4.1 Legal regulation of integration of all development sectors  

This section discusses how well the documents provide for the sectors to coordinate 

through the cooperation between sectors to respond to CC. 

Overall, only the LWR clearly addresses coordination among sectors through 

government management, although three others (the NTP, CCS and RRDWRP) 

satisfactorily and adequately address coordination because they include some detailed 

information and concrete measures to deal with coordination, but the measures are 

incomplete or unfeasible. The LEP, however, is completely silent to this topic.  

The LWR clearly addresses coordination among sectors through the specific water 

management plan. In the LWR, sectoral integration is understood as the coordination in 

water management to respond to climate change between all government sectors 

including MONRE and MARD and other ministries. Sectoral coordination is required in 

developing water resource planning (Art.16.1.a), in which forecasts about the influence 

of climate change on water resources have to be included (Art.14.1.dd; Art.17.3). In 

particular, MONRE, which has the main role, is required to cooperate with other 

ministries, such as MARD, MIT and MOC to develop national water resource planning 

to be submitted to the Prime Minister for approval (Art.21.1.a). These ministries have 

authority to develop and approve provincial or inter-provincial water resource planning 

(Art.21.1.b). Accordingly, the environment, economic and water sectors are required to 

coordinate their responses to climate change by giving the related ministries joint 

responsibility for water resource planning. This regulated coordination among sectors 

can help to show not only the wider sectoral issues but also can help those sectors to 

harmonise their interests as discussed in 4.1. However, this document does not directly 

include human resources support for CC consequences. Therefore, the second highest 

score of 4 is given to the legal regulation of coordination between all development 

sectors of the LWR. 

The NTP satisfactorily and adequately enables the various government sectors to 

coordinate to address climate change issues with clear links between the management 



 

168 

 

systems. In the NTP, sectoral integration is shown through development of a standard 

framework (rule of law) for mainstream responses to climate change as part of the 

country’s socio-economic development for the period between 2009 and 2015 

(Art.1.III.7). Therefore, environment, economy and society as well as climate change 

are considered to be integrated through the standard management framework. However, 

no specific ministry is assigned responsibility to enable sectoral coordination. In the 

NTP, there is an implication that MONRE carries this responsibility. However, lack of 

clarity can make coordination between sectors, which is already weak in Viet Nam 

(Molle & Chu, 2009; Molle & Chu, 2011; Talk Vietnam, 2012), become even weaker. 

This lack of clarity may hinder Vietnamese government in its responses to CC 

consequences. Therefore, a medium score of 3 is given to legal regulation of 

coordination between all development sectors in the NTP. 

The CCS satisfactorily and adequately enables the sectors to coordinate through 

strategies, programmes and planning. In the CCS, sectoral integration in managing and 

implementing the strategy is regulated. In particular, MONRE, MPI, MOF and the 

Provincial People’s Committees are required to integrate climate change responses into 

other socio-economic development strategies, programmes and planning (V.3). 

However, the CCS is one of the results of the NTP, which as it currently stands still 

shows some limitations in terms of sectoral integration. Therefore, the medium score of 

3 is given to legal regulation of coordination between all development sectors in the 

CCS. 

The RRDWRP satisfactorily and adequately enables the sectors to coordinate through 

water resource plans of the RRD. In the RRDWRP, sectoral integration includes the 

coordination between ministries and ministerial agencies to implement the plan. In 

particular, MARD has the main responsibility in combination with MONRE, the 

Ministry of Construction (MOC), the Ministry of Public Security (MPS), MPI, MOF, 

the Ministry of Transportation (MOT) and the Ministry of Industry and Trade (MOIT) 

to implement the plan (Art.2). However, this plan is the water resource plan and focuses 

heavily on water infrastructure alone to deal with climate change consequences, 

especially SLR in the RRD. Water infrastructure alone seems to be an inadequate 

response to climate change consequences. According to the theories of IWRM 

discussed in 4.1.1.2.3 the governments that prefer to implement IWRM successfully 
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need to consider their own condition of what need to be integrated (Biswas, 2004; 2007, 

p.48; Biswas, 2008; Medema et al., 2008; Molle, 2008). The infrastructure solution 

alone may hinder effective responses to CC consequences because this solution may not 

be useful for other sectors such as the environment sector. Therefore, a medium score of 

3 is given to legal regulation of coordination between all development sectors in the 

RRDWRP. 

The LEP makes no direct mention of climate change impacts and responses. Therefore, 

no score (N/A) can be given to the LEP. 

6.3.4.2 Cross evaluation of sectoral integration 

This section presents the cross-evaluation of sectoral integration. The results will be 

presented under the following headings: achievements and limitations and barriers of 

sectoral integration. 

 Achievements 

The evidence shows that there have been some achievements in sectoral integration. 

The respondents from all case study provinces highlighted the development of a hydro-

power reservoir at Mountainous Case Study 1 in the Red River Basin as a strong 

example. Meetings were organised to gather ideas from representatives related to 

environmental, water and economic sectors. Such meetings are new in the Vietnamese 

context. However there is no evidence that the meetings have led to any accommodation 

of the needs of vulnerable people. 

 Limitations and barriers 

However, respondents raised concerns about (1) inadequate coordination between 

sectors because of differing priorities, and (2) unbalanced priorities, favouring economic 

development over the environment.  

Inadequate coordination  

Many climate change adaptation actions require coordination among ministries covering 

all sectors (The World Bank Group, 2014). However, inadequate coordination between 

sectors is caused by competing priorities of the different sectors (The World Bank 
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Group, 2014) and conflicts over scarce resources also emerge (Hardoy & Romero 

Lankao, 2011; Noble et al., 2014, p.824). The farmer participants in the RRD showed 

that they have a basic knowledge of environmental issues, such as the damage caused 

by wastewater released from a fishery processing business in Coastal Case Study 1, or 

shrimp death because of low water quality in Coastal Case Study 2. However, they were 

unable to handle these issues by themselves because the differing priorities among 

stakeholders could not be reconciled. They argued that “we cannot manage the issue of 

air and water pollution from the fishery processing business. The manager of this 

business just cares about money and ignores everything”. 

For example, the agriculture sector (MARD) wants to release water from the reservoirs 

for crop irrigation in the dry seasons. However, the energy sector (Electricity of Viet 

Nam) wants to retain the water for electricity generation (Taylor & Wright, 2001). 

According to Biswas (2004) the energy (hydropower) and water sectors are closely 

linked because water produces energy and energy consumes water. A further example at 

community level is in Coastal Case Study 1, where shrimp farmers wanted to allow sea 

water into their shrimp farms while paddy rice farmers claimed that this leads to salt 

intrusion in their fields. Integration needs to be managed to avoid conflict of interests 

but the documents do not set up any specific procedures for managing these conflicts.  

The difficulties of reconciling competing priorities are also a limitation or barrier to CC 

adaptation throughout Asia at regional, national and local levels (Hijioka et al., 2014, 

p.1352). At the basin level, Molle and Chu (Molle & Chu, 2009; Molle & Chu, 2011) 

noted a similar competing priority in the RRB between MARD and MONRE. For 

example, MARD established the General Office for River Basin Planning Management 

with the mandate to assist the Director of the Department of Water Resources in 

collaborating with ministries, agencies and Provincial People’s Committees to oversee 

the functions and responsibilities of the River Basin Planning Management Boards. The 

General Office was structured to allow for the Director of the Department of Water 

Resource Management of MONRE, the Department of Water Resources and the 

Institute of Water Resource Planning to be involved in the meetings; however, the 

Director of The Department of Water Resource Management avoided participating and 

opted to send low-level representatives to these meetings. Thus, the coordination was 
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only half-hearted because there was a lack of commitment from the Director (Molle & 

Chu, 2009; Molle & Chu, 2011).  

According to research in the Mekong Delta in Viet Nam (Can Tho University, 2011; 

Waibel et al., 2012), the inadequate coordination in water management between sectors 

also is apparent with conflict of interests among rice cultivation and aquaculture, 

freshwater and brackish water regions, upstream and downstream. Even though in the 

LWR the Vietnamese National Water Resource Council is assigned the main 

responsibility for reconciling such conflicts through the whole nation, the Council still 

seems to be ineffective and the problems remain.  

Unbalanced priority  

The respondents stated that the economic sector has been given the highest development 

priority and the environment has been given very low priority (see Chapter 3, in 3.4.1.3-

the last paragraph). Their assertion is backed by related research in Viet Nam (Kelly & 

Adger, 2000). This unbalanced priority is accepted by all parties as the cost of economic 

growth and raising living standards with the explanation that “growth is seen not only as 

a development objective, but also as a necessity to increase adaptive capacity in 

response to CC” (Fortier, 2010, p.235; Waibel et al., 2012). For example in Coastal 

Case Study 1, the fish processing unit was allowed to pollute the waterways, causing 

damage to the wider environment. Most of the farmer respondents stated that 

“everybody knows that this pollution is bad for environment, however the fish 

processing unit has been working for many years without treating its wastewater”. The 

reason for this may be the same as in the Mekong delta, Viet Nam, where the local 

authority has to ignore the issue to keep good relationship with the manager of that unit, 

so that the local authority can ask the manager for donations to improve community 

development (Waibel et al., 2012). Similarly, farmers used a lot of pesticides and 

fertilisers despite the damage to the environment. Research by Nguyen et al. (n.d) in the 

RRB and by Waibel in Viet Nam (2010) also noted conflict regarding priorities in 

development of hydropower and agricultural sectors, in which hydropower development 

was allowed to reduce water quality and availability for industrial or agricultural 

development. 



 

172 

 

Such bias in development can have serious consequences. Research in the Mekong 

Basin found that bias toward hydro-power development led to a huge range of 

environmental risks: landslides (Kubiszewski et al., 2013), migration and relocation of 

communities (Grumbine et al., 2012), reduction in fish production (Kang et al., 2009b; 

MRC, 2011) and reduction in sediment (Grumbine et al., 2012; Kubiszewski et al., 

2013). Thus, environmental disruption is caused by not following the regulations in the 

documents seriously.  

To summarise the discussion, despite the achievements in sectoral integration, there are 

significant limitations because of inadequate coordination and unbalanced priorities. 

The institutional instruments that should reconcile the competing needs of the various 

sectors have not been effective. Therefore, the second lowest score of 2 is given to 

effectiveness of sectoral integration. 

6.3.5  Flexibility  

A flexible approach is paramount in dealing with any sort of changes. Climate change is 

recognised as uncertain, complex and unpredictable (Dessai et al., 2009; Hall, 2007; 

Stainforth et al., 2007); therefore, a highly flexible approach to respond to these changes 

is advisable. In terms of institutional flexibility, policies and legal documents should be 

reviewed frequently to respond to the changes. With regard to community activities, 

flexibility in the planting date, crop types, seeds and pesticides are appropriate 

responses of farmers to climate change. This section will (a) examine the process for 

making government aware of uncertainties and (b) cross-evaluate how effectively the 

policies and legal documents address these uncertainties.  

6.3.5.1 Process for making government aware of uncertainties  

A process for making government aware of uncertainties is planned in all of the policies 

and legal documents except for the LEP. For those documents, development and 

implementation of science and technology programs such as an early warning system 

for hydrometeorology are planned. Accordingly, more information and data which are 

still lacking or still uncertain are likely to be unavailable. At the same time, institutional 

flexibility through reviewing and supplementing climate change adaptive legislation is 

required in the documents to address uncertainty of climate change consequences. 
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However, limitations and barriers in providing resources (see 6.3.1.3), and 

communicating information (see 6.3.2.3) combined with lack of coordination (both 

vertical (see 6.3.3.2) and horizontal (see 6.3.4.2)) will make this process very difficult. 

Therefore, the second lowest score of 2 is given to each of the four documents, while 

the LEP cannot be given a score (N/A).  

6.3.5.2 Cross evaluation of the flexible approach 

Flexibility is recognised as very important in dealing with the consequences for water 

management of climate change and its uncertainty. Information and data on these 

changes need to be updated frequently. CC policies and legal documents need to be 

assessed and revised according to the supplementary information and data to ensure that 

these documents better match practical needs. The cross-evaluation will be presented 

under the following headings: achievements and limitations and barriers in developing a 

flexible approach. 

 Achievements 

At the national level, it appears that there is recognition that continuing research and 

updating the data are necessary. Responses from scientists or government staff implied 

that many research, science and technology programs have been developed and 

implemented to deal with climate change uncertainty. In combination with the 

programs, more funding is planned for these programs. More trained and educated staff 

and scientists are now working in the related departments and ministries. They all result 

in more detailed and accurate scenarios on SLR, coastal erosion, flood and inundations 

being issued. Use of these scenarios can enable improvements in climate change 

responses. 

Elsewhere, between 2001 and 2006, the “Living with floods” program in the Mekong 

Delta resulted in the development of a more flexible infrastructure (schools and medical 

services) for one million people who permanently live in areas subject to flooding 

(Danh & Mushtaq, 2011, p.181; Wilby & Keenan, 2012). Similar programs may help 

develop flexibility in the RRD. 

 Limitations and barriers 
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Nevertheless, there are two limitations in the way these policies and legal documents 

approach flexibility: (1) there are unintended consequences from certain practices with 

the flexible approach and (2) there are significant financial issues. 

Unintended consequences 

Some practices in responding flexibly to climate change can lead to further problems- or 

perverse outcomes. In the RRD, pesticides and herbicides help to prevent pests, weeds 

and natural predators which have increased because of climate change; but other 

creatures such as fish are harmed leading to degradation of the food chain. In Plain and 

Coastal Case Study Provinces, excessive use of pesticides in paddy rice fields has 

caused the death of fish and crabs in coastal mangrove forests. Other research in the 

Mekong Basin and in Bangladesh has also shown a similar unintended consequences 

from flexible approaches (Danh & Mushtaq, 2011, p.191; Fortier & Tran, 2013; Gray & 

Mueller, 2012; Green et al., 2000; Tillman et al., 2005; Younus et al., 2012). According 

to the discussion in 4.1.1.2 on IWRM criticisms, these unintended consequences may 

hinder Vietnamese government especially the agricultural sector in the RRD in 

responding effectively to CC consequences.  

Financial issues 

The cost of flexible systems is high, and there is little money available to fund them. 

Thus, the systems developed are often inadequate because they cannot be fully funded. 

For example, in the RRD, storm warning systems and crop insurance are considered to 

be suitable flexible approaches to deal with uncertain consequences of climate change. 

However, these approaches were criticised by respondents because lack of finance 

means that they do not have up-to-date technology, and insurance is too heavy a 

financial burden to be implemented in Viet Nam. In Bangladesh, similar problems have 

arisen, especially with the early cyclone warning systems which rely on simple 

megaphones to reach a widely scattered population which is often beyond the reach of 

the megaphones (Rotberg, 2010; Younus et al., 2012). The cost of crop insurance is 

likewise a major problem even in developed countries such as Australia (Wilby & 

Keenan, 2012). According to the discussion in 4.1.1.2 on IWRM criticisms, these 

financial issues may hinder Vietnamese government, especially the agricultural sector in 

the RRD in effectively responding to CC consequences. 
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In summary, the policies and legal documents have enabled a few achievements in 

applying a flexible approach to the consequences of climate change, yet even some of 

these have led to further problems (unintended consequences). On top of these issues, 

the policies and legal documents cannot provide for adequate funding. Therefore, the 

lowest score of 1 is given for effectiveness of a flexible approach. 

 Summary 6.4

This chapter has evaluated the five policy and legal documents for how they support 

adaptation to the consequences of climate change, and for how they are implemented 

‘on the ground’. One of them, the LEP, though it is focussed on environmental 

concerns, does not specifically address climate change, so it cannot be properly 

evaluated. Thus only four documents are fully evaluated. These documents provide 

some excellent directions for response to climate change, but with some significant 

limitations and barriers. In general the highest scores are given to the CCS, followed by 

the LWR, the NTP and the RRDWRP. On most criteria, the CCS and LWR and NTP all 

rate either 5 or 4. However the LEP cannot be scored as it is completely silent on the 

topic. 

Among the specific criteria, resource and information are better addressed in the four 

documents, while sectoral integration, participation and flexibility are addressed less 

effectively. The weakest facet of these documents seems to be the flexibility in 

approaches to climate change. In terms of the aims of the four documents, the scores 

given to depend on how well they address the issues.  

The practical implementation of these documents has achieved some noteworthy 

successes, but there are still significant hindrances that limit the effectiveness of the 

policies and legal documents in their objectives to implement IWRM in relation to 

agricultural sector in the RRD to respond to CC consequences. While these policies and 

legal documents emphasise IWRM principles on paper, cross evaluation shows that 

there are wide gaps between the aims of the documents in relation to IWRM and their 

successful practical implementation of IWRM in order to respond to CC consequences. 

This study shows insufficient cooperation between sectors and difficulties in 

involvement of stakeholders in decision making process derived from lack of capacity 

and facilities. Thus after cross evaluation, the ratings of the effectiveness most policies 
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and legal documents are reduced to 2 or 1. For the criteria on sectoral integration only 

the LWR rates highly. According to the discussion in 4.1.1.2 on IWRM criticisms, 

water governance in Viet Nam may need to improve its elements of accountability, 

transparency and participation which cause those limitations for the agricultural sector 

in the RRD in responses to CC. 

These matters and others where there is a gap between the documents and their 

implementation will be addressed in detail in the next chapter and some specific 

recommendations will be offered to deal with these limitations and barriers. 
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CHAPTER 7 SYNTHESIS, SIGNIFICANCE AND 

RECOMMENDATION  

 Summary of thesis 7.1

The Red River Delta (RRD) is the hub of political and economic development in Viet 

Nam. However, the RRD faces the challenge of the negative consequences of climate 

change, including floods, droughts, pollution, sea level rise, increase in temperature and 

crop diseases. Integrated Water Resource Management (IWRM) has been selected by 

the government of Viet Nam as the approach to managing the climate change 

consequences. In contrast to the Mekong Delta, little research has been done in the Red 

River Delta on the current climate change consequences in relation to the agriculture 

sector and how society responds to these consequences.  

The aim of this study is to examine the climate change issues identified by the 

respondents in the agricultural sector within the RRD and analyse whether the selected 

policies and legal documents give appropriate support to the implementation of IWRM 

in dealing with those issues. In order to achieve this aim, the key research questions 

posed were: 

1. What are the current challenges for water management in the Red River Delta in 

the face of climate change? 

2. How will these challenges affect IWRM? How are these being dealt with at 

national and community levels?  

3. Are the current policies and legal documents appropriate for managing water to 

meet IWRM goals under various climatic conditions?  

4. What are the limitations and barriers to climate change adaptation in the Red 

River Delta? 

In order to address research question 1, 2, and 4, 80 interviews were conducted in three 

different areas (coastal, plains and mountainous) over a period of five months. The 

grounded theory methodology was used to collect data from the interviews and then 

analyse this data to determine the CC consequences and how people respond to those 

consequences. The results of these interviews, which are presented in Chapter 3, show 
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that the concerns of the participants differ somewhat from the concerns that are 

generally expected. 

To address research question 3 and 4, a framework for evaluating the policies and legal 

documents was developed in Chapter 4 based on the literature on IWRM and water 

governance theories. The framework comprises five criteria: resource and 

accountability, communication of information and data, participation of stakeholders, 

sectoral integration and flexibility of approach. These five criteria were used to evaluate 

the five selected documents described in Chapter 5, and to examine how well those 

documents meet the requirements of IWRM in order to deal effectively with climate 

change in the agriculture sector in the case study areas (Chapter 6). 

This research found that in the RRD, there are a number of challenges for water 

management resulting from the consequences of climate change including flood, 

droughts, pollution, SLR, temperature and disease. However, floods, drought and 

chemical pollution are more concerned in this study. Floods are expected to be more 

serious and more frequent because increased extreme rainfall and sea level are expected 

to rise by 75 cm by the year 2100 (MARD, 2011d). In the RRD, engineering 

infrastructure such as dykes and dams is considered to be the priority for dealing with 

floods, though some scholars question whether this will always be feasible (Ministry of 

Infrastructure and the Environment, 2011; Waibel et al., 2012). According to the 

theories of IWRM and good water governance, discussed in 4.1, the Vietnamese 

government needs to consider seriously its own financial and institutional capacity to 

deal effectively with floods and SLR (Biswas, 2004; 2007, p.48; Biswas, 2008; Molle, 

2008; Rogers & Hall, 2003). 

Droughts are also noted as serious challenges for water management in the RRD. This 

finding is significant as it has not previously been highlighted in the literature on 

climate change impacts in deltas. Droughts derive from inconsistent precipitation and 

high temperatures, and are made worse by increased water consumption due to 

population growth, economic development and environment protection. In conditions of 

drought, water management for agriculture needs to be coordinated with other needs, 

such as hydroelectric generation. This coordination may also involve international 

cooperation with upstream countries, especially China (Nguyen et al., n.d; Pilarczyk & 
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Nguyen, 2005). However, up to now, there has not been much effective cooperation 

between the different sectors and participants, either within Viet Nam or internationally. 

According to the theories of IWRM and good water governance (discussed in 4.1), an 

institutional framework that allows effective mechanisms for coordinating the responses 

of different government sectors and participants at all levels is urgently needed. In 

particular, an effective international mechanism for coordination such as a treaty for the 

RRD needs to be developed.  

Another challenge for water management is chemical pollution, which is a consequence 

of overuse of agrochemicals to compensate for losses from increased incidence of 

diseases and pests resulting from climate change (Do & Nguyen, 2011). Although the 

respondents did not focus on this question, the results of chemical pollution were clearly 

observed in Coastal Case Study 1 and 2, where the majority of pollution was associated 

with agrochemical use or production of agrochemicals. The results included massive 

losses in shrimp farms and loss of biodiversity in the foreshore. As one farmer stated, “I 

do not know why the shrimp die a lot and many types of crabs are no longer to be seen 

during the last 3 to 5 years”. 

In formulating a government response for the agricultural sector to adapt to the serious 

impacts of climate change, existing policy and legal documents emphasise IWRM in 

Viet Nam. The IWRM process requires the participation of authorities and stakeholders 

at all levels – national, provincial and community. At the national level, the central 

government has developed policies and legal documents, such as the five documents of 

this study, to guide and regulate stakeholders in effective water management. Provincial 

authorities have little power to do anything more than carry out policies of central 

government, so this study did not focus on the provincial level except to examine how 

effectively they carry out the national policies and legal documents. At the community 

level, even though the Red River Basin Organisation exists farmers involvement in 

responding to CC adaptation is very little because the members of this organisation just 

include the leader of the Provincial People’s Committee within the basin (Molle & Chu, 

2009; Molle & Chu, 2011). Thus the farmers within this community have to manage 

water as best they can. In dry periods, they carry water by hand to their fields, or they 

change their plans (such as planting sugar instead of paddy rice) to match climate 

conditions. 
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The Vietnamese government has committed itself to follow the principles of IWRM 

(Waibel et al., 2012). To understand how well its current policies and legal documents 

meet the requirements of IWRM, this study examined five selected documents: the Law 

on Water Resource (LWR), the Law on Environmental Protection (LEP), the National 

Target Program to Respond to Climate Change (NTP), the National Climate Change 

Strategy (CCS) and the Red River Delta Water Resource Plan (RRDWRP) using the 

five criteria developed from IWRM and water governance theories. Chapter 5 provides 

a descriptive analysis of these documents, which is an original contribution to 

knowledge as there has not previously been such an analysis, neither in the Vietnamese 

language nor in English. 

 Analysis in Chapter 6 suggests that the CCS seems to be the most effective in 

addressing climate change adaptation because it deals with climate change 

consequences well. However, my research shows that the LEP does not deal with 

climate change adaptation because it was issued ten years ago, when climate change 

understanding in Viet Nam was still very limited. Paradoxically, while the RRDWRP 

has very detailed and specific purposes (in terms of climate change and sea level rise) in 

fact it is weak in addressing climate change consequences (it has the lowest score for 

every evaluation question).  

This study then examined the limitations and barriers to implementation of IWRM for 

climate change adaptation in the RRD. Using the evaluation framework developed in 

Chapter 4, I examined the effectiveness of the implementation of the policies and legal 

documents. These documents were examined in Chapter 6 first using on textual analysis 

based on the assessment framework developed in chapter 4. CCS and LWR scored 

highly across most criteria (see Table 6.1).  

However based on results from interviews (Chapter 3) which are used to cross evaluate 

the initial evaluation, the study found that there are gaps between the requirements in 

the documents and the implementation of these documents. Most of the policies and 

legal documents generally score only 1 or 2 for implementation. These documents need 

to be reconsidered in terms of how they can meet the practical needs in an effective 

manner. The outcomes from the cross evaluation of the documents are categorised as 

achievements, limitations and barriers. Although achievements are evident, the focus of 
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the study is on the areas requiring further consideration. The main achievements as well 

as limitations and barriers according to the analysis in Chapter 6 are explained below. 

7.1.1 Main achievements 

Support from financial and institutional resources (organisations and policies) has been 

significant for adapting to climate change consequences in Viet Nam. In general, the 

support provided is effective in assisting people in the case study provinces. The 

support includes investment in infrastructure (water, road, electricity, medical services 

and schools), relocation and providing cheap loans, especially for vulnerable people in 

difficult areas in Coastal Case Study 1 and Mountainous Case Study 1 (see 3.4.2.1). 

Accordingly, the vulnerable people within these areas have an improved quality of life 

with better adaptive capacity to deal with flood, sea level rise and land erosion. 

Nevertheless, there are significant challenges to effective implementation of IWRM.  

These are outlined in the following section. 

7.1.2 Main challenges for implementation of integrated water resources 

management in the RRD in the face of climate change 

The study has highlighted three main limitations and barriers: financing, cooperation 

and understanding of IWRM. These challenges need to be considered seriously. 

7.1.2.1 Financing issues 

Financing issues are considered significant by respondents. These concerns have arisen 

from the heavy reliance on support from external donors as well as the perceived risk of 

corruption. The main reasons for these issues are derived from shortage of funds from 

national financing and weak institutional transparency.  

Similar to the findings of Biswas and Molle (Biswas, 2004, p.251; Biswas, 2008, p.13; 

Molle, 2008) that IWRM language is used to attract funding, research in the Red River 

Basin found that the language of IWRM is being mainly used to attract funds from 

donors without necessarily demonstrating a commitment to the concept (Molle & Chu, 

2009; Molle & Chu, 2011). The favoured solution for lack of funds from internal 

sources has been foreign aid. Foreign funding to respond to climate change is seen as a 

necessity by government staff, and it is supported by the policies and legal documents. 
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Government staff voiced concerns regarding the lack of money from the state budget 

and suggested that “policies in response to climate change need to be developed to 

attract more foreign support through delivery of loans and projects”. This perspective is 

also in line with a regulation in the National Target Program to Respond to Climate 

Change (NTP) which plans to secure about 50% of the funds for the NTP from external 

sources.  

However, research by Molle and Chu (2009; 2011) in the Red River Basin and research 

by Taylor & Wright (2001) in the three deltas in Viet Nam note that dependence on 

external funds may lead to a loss of control of funding projects by the Vietnamese 

government. Specifically, there is concern about how the interests of foreign donors 

could meet the practical needs, especially of the vulnerable people, in long-term and 

sustainable ways (Molle, 2008). This heavy dependence on foreign funding may need to 

be rethought because the aid may be misdirected by the interests of foreign donors 

which is different to practical needs. Thus it may not help the Vietnamese government 

to address CC consequences effectively. 

The theories of IWRM and water governance discussed in 4.1 suggest that transparency 

of decision making and of accounting for funding and spending are key elements to 

effective water resource management. Lack of transparency about financial 

responsibilities is a concern among the respondents, because it is likely to hide and 

enable corruption – that is, inappropriate investment decisions or even misuse of funds 

for personal purposes. At the national level, this issue is mentioned by government staff, 

who stated that the selection committee responsible for selecting priority projects for 

funding to implement the NTP included representatives from MONRE, MOF and MPI, 

but excluded representatives from MARD and other vulnerable stakeholders (see 

Chapter 3, in 3.4.3.3). This lack of representation may lead to an inaccurate assessment 

of priorities for climate change projects, and consequent investment in inappropriate 

projects. Thus, the vulnerable people and areas subject to climate change are more 

likely to be negatively impacted. At the community level, the stakeholders, especially 

the more vulnerable stakeholders in Coastal Case Study 1 and 2, are provided with 

support. However, because of delays in transferring the agreed funds the community 

respondents perceive that such commitment is offered somewhat reluctantly (see 

Chapter 3, in 3.4.3.3). This problem may also be due to corruption. Funding delays are 
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seen as a lack of financial transparency and thus signify a risk of mismanagement or 

misappropriation of funds. Viet Nam has amended and supplemented the Law on Anti-

Corruption since November 2012 to require staff to work legally and ethically (The 

Vietnamese National Assembly, 2012a). However, although many cases have been 

investigated and guilty parties penalised, corruption is still an on-going issue. This lack 

of transparency shows that the Vietnamese government needs to improve its water 

governance to address CC consequences effectively. 

7.1.2.2 Cooperation 

The theories of IWRM and water governance (Chapter 4) maintain that an integrated 

approach depends on cooperation and coordination between ministries at all levels, as 

well as coordination between government and non-government organisations. This 

study found that cooperation among ministries and among the different organisations 

within the same ministries is inadequate, and a serious limitation and barrier to 

successful implementation of climate change adaptation measures. The main reasons for 

the lack of cooperation derive from conflicting priorities and reluctance to delegate 

power to manage the state funding (see Chapter 3, in 3.4.3.1). 

In my initial textual analysis of the five documents, the environmental sector is 

considered just as important as the economic sector, so that investment is allocated to 

the environment sector, and institutions (organisations and policies) have been 

developed to manage the sector (see Chapter 6, in 6.3.4.1-the 3
rd

, 4
th

, 5
th

, and 6
th

 para.). 

However, interviews indicate that in practice it is development of the non-agricultural 

economic sector that is given priority. Even though cooperation between sectors is 

required in all of the documents, some problems are still evident in practice.  

First, some sectors, such as energy (hydropower) and agriculture have competing 

priorities, such as using a dam for power generation or for irrigation. Dams can be run 

for multiple objectives however farmers claimed that “water quantity and quality for 

agricultural production is reduced because the economic benefit from hydropower 

generation is given priority”. Another example of economic objectives given priority in 

Coastal Case Study 1 is that “environmental issues are ignored because the fish 

processing unit is allowed to release untreated wastewater”. This lack of coordination is 

also highlighted in study in Viet Nam by Priambodo et al. (2013). The conflicting 
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priorities between sectors may cause difficulty for the Vietnamese governance in 

general and the agricultural sector in particular to respond to CC because the single 

sector just care about benefit for itself and ignore others. 

The weak cooperation between sectors is seen to be derived from the reluctance to 

delegate power of planning and operating the state budget. The largest part of the state 

budget is allocated to planning and construction for development of the Red River 

Basin, and MARD is mainly responsible for these functions. However, MARD seems to 

be heavily biased towards engineering solutions as a response to flood issues and 

irrigation needs (MARD, 2011d). Therefore, water planning for basins in general and 

for the Red River basin has been shifted to MONRE (Molle & Chu, 2009; Molle & 

Chu, 2011). It is not surprising that there are ongoing conflicts between these two 

ministries. Respondents from MARD and research by Can Tho University (2011) argue 

that as management of flood and natural hazards is the responsibility of MARD it 

cannot be separated from basin and climate change management. However, 

responsibility for basin and climate change management now is controlled by MONRE. 

As a consequence of this rivalry, the two ministries have very weak coordination on 

water management in general (Can Tho University, 2011; Molle & Chu, 2009; Molle & 

Chu, 2011). This inadequate cooperation is a serious challenge and will have 

implications for the delivery of climate change adaptation programs not only in the 

RRD but for other parts of Viet Nam. This lack of cooperation on water management 

may hinder the Vietnamese government in improving its water governance to address 

CC consequences effectively. 

Even within the same organisations, cooperation is often inadequate and ineffective 

because of ongoing conflicts. The conflicts may come from different priorities among 

departments which have similar responsibilities in developing and managing adaptive 

climate change projects. The conflicts may also arise from worries about losing the 

power to manage state funding to implement these projects. Within MARD, for 

example, when I worked there, the Department of Science, Technology and 

Environment for a number of reasons had concerns about transferring its control over 

projects to the Department of Irrigation of Agriculture and Rural Development. Molle 

and Chu (2009; 2011) also found that provinces within the Red River basin were 

worried about delegating their powers to an inter-provincial body because their power 
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would be diluted. These conflicts of interests are probably unavoidable. The problem is 

that there do not seem to be any effective mechanisms for reconciling these conflicts. 

This lack of coordination between departments within the same organisation may hinder 

the Vietnamese government in improving its water governance to address CC 

consequences effectively. Suggestions for improvement are provided later in this 

chapter. 

7.1.2.3 Understanding of IWRM 

The third challenge derives from the weak understanding of IWRM among government 

staff, scientists and the community. IWRM was developed in advanced economies in 

Europe. However in developing countries such as Viet Nam, the realities of financial, 

institutional, technological and other conditions are different. Governments that wish to 

implement IWRM need to consider seriously these realities (Biswas, 2004; 2007, p.48; 

Biswas, 2008; Molle, 2008). The danger is that a government may commit to 

implementing IWRM without truly understanding what the concept requires. 

Appropriate solutions and timelines for IWRM can only be developed if they match the 

particular realities of the country (Rogers & Hall, 2003).  

IWRM is often confused in people’s minds with economic development. The IWRM is 

too general in its requirement that environmental and economic (including both 

industrial and agricultural) and social factors must be balanced in the management of 

water resources. It is clear that these three factors need to be balanced, but it is not clear 

on how they are to be balanced. Because of the various ambiguities in the concept of 

IWRM, all levels of authority in Viet Nam still possess limited understanding of IWRM 

(Do & Nguyen, 2011). Therefore, the IWRM concept of interrelationship between 

environment and economy has not been clearly understood. In fact, the interviews 

highlight that higher priority is generally given to non-agricultural economic 

development, such as hydropower reservoirs, but very little to the environment. The 

interviewees, who probably represent the thinking of many in Viet Nam, believe that 

hydropower can provide not only economic development but also environmental 

management. However, while some economic achievements have been noted, a number 

of environmental issues are emerging, such as changing water flows and reduced 

sedimentation in the RRD, resulting in loss of habitat for flora and fauna. Experience in 
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the Mekong Basin has also found that bias toward industrial development (hydro-

power) has led to a huge range of environmental risks as mentioned in Chapter 6 in 

6.3.4.2. As a result, in the RRD the environmental issues are not effectively addressed. 

In view of these criticisms, this study shows that the implementation of IWRM in the 

RRD is not yet effective. In addition to the issues of confusion about the concept and 

the lack of evidence of IWRM outcomes already mentioned, the interviews show that a 

major concern is ineffective water governance, mainly because lack of stakeholder 

participation, weak coordination between sectors, and inflexibility in implementation.  

First, there is little participation by non-government groups at all levels, especially at 

community level, and little participation of private capital. Wide participation is 

important for effective adaptation to climate change in both developed and developing 

countries (Khan et al., 2014; Ovink et al., 2014). Community stakeholder participation 

in the decision making process creates better understanding of a problem and better 

possible solutions, more awareness and better satisfaction. This participation needs to be 

built in from the beginning of the decision making process, so that the stakeholders have 

a chance to be aware of multiple issues, then develop their own ideas. Local 

communities need to be empowered to give their voice in the decision making process 

(Madgwick et al., 2014).  

However, in Viet Nam decision-making authorities are reluctant to share power with 

community councils, thus limiting community participation (Mattner, 2004; Waibel et 

al., 2012). Participants in this study were not encouraged to share their ideas in the 

public meetings, and they themselves were reluctant because they were not all confident 

of their understanding of issues, mainly because of lack of access to good information 

and data. More importantly they were all concerned about negative outcomes from 

speaking up at meetings. Vocalisation of issues may be seen as criticism of leaders, and 

this may subject the local community or individuals to punitive measures. These 

limitations of participation (lack of power, lack of awareness as well as the risk of 

negative outcomes) may hinder successful implementation of IWRM to adaptive 

responses to CC in the RRD.  

Another factor that hinders implementation of any policy change is finding adequate 

financial resources. In Viet Nam, private capital investment in climate actions is still 

limited (Priambodo et al., 2013, p.34). In this study, none of the respondents mentioned 
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private investment, except for some of the interviewees in Coastal Case Study 1 who 

invested their own funds to buy bigger and more modern ocean fishing boats. The 

unpredictability of climate change may be a reason for the reluctance of private 

investors to get involved in climate change adaptation (Khattri et al., 2010). Thus the 

responsibility for investment in climate change adaptation falls heavily on the 

government and NGO sectors, and forces the nation to depend overly on foreign donors. 

However, government investment alone cannot meet the needs of climate change 

adaptation. Thus, engagement of private capital needs to be improved through 

innovative policy that could include tax incentives, low cost debt financing, equity 

investment and sharing of research. Comprehensive dialogue among private, public 

investors, planners and policy makers in mobilising the necessary amount of climate 

funding may also be a good approach to improve the engagement of private capital 

(Priambodo et al., 2013, p.34-35). According to the theories of IWRM and good water 

governance (Chapter 4, in 4.1) this engagement may help the government to improve its 

water governance so that CC consequences may be addressed effectively. However, 

exploring these options in any detail is outside the scope of this thesis. 

Second, IWRM depends on integration of management of water by all relevant 

government agencies and departments. However currently there is a tendency to target 

single sectors in any management response. Targeting single sectors separately from 

each other indicates that there is no integrated approach to water governance (Waibel et 

al., 2012). In Viet Nam, the lack of engagement of participants and the lack of 

integration of different sectors required for IWRM is limiting climate change 

adaptation. For example, in the RRD, hydropower development has not been considered 

to be related to the agriculture sector. Thus, in the flood season for example, flood water 

is released from dams even though this results in inundation and negatively affects 

agricultural activities. Thus, in the RRD, the fact that single sectors are separately 

managed from each other indicates that there is no integrated approach to water 

governance. 

Finally, implementation of IWRM in Viet Nam is also hindered by inflexibility. IWRM 

requires flexibility for adaptive management of changes (Gupta et al., 2010; Lenton et 

al., 2009; Pahl-Wostl, 2007a), such as CC. In other words, IWRM requires water 

policies and legal documents to be planned, monitored and evaluated over time. Thus 
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they can forestall the possible impacts of future climate changes consequences by taking 

into account new information (Boateng, 2012, p.36). However, currently there is a 

reluctance to evaluate and revise existing projects to meet practical needs as new 

information becomes available.  

There is also a reluctance to evaluate the legal framework to take account of new 

understandings. For example, the Law on Water Resources, which was promulgated in 

1998 before climate change was a serious concern in Viet Nam, was not revised until 

2012 so that for 14 years it could not take into account the new understandings about 

climate, nor the changes in understanding of hydrology. Even the new Law on Water 

Resources in 2012 does not clearly include the criterion of flexibility. The government 

needs to evaluate its legislation regularly to make sure that new information and data are 

taken into account and that all new challenges can be predicted and dealt with 

effectively as suggested by the theories of IWRM and water governance discussed in 

Chapter 4, in 4.1. 

 Recommendations to deal with the main limitations and barriers 7.2

7.2.1 Financing 

In the RRD, in order to deal with financing issues, especially the risk of corruption, 

there needs to be better water governance with greater transparency, wider participation 

and wider information dissemination. Governance with these characteristics would 

attract more international funds because it would be regarded as more attractive to 

potential donors, thus mitigating problems of finance. Recently, in Viet Nam, the anti-

corruption laws seem to have been taken more seriously. There have been some high 

profile prosecutions of former high officials for corruption, including a former chief 

government inspector who also oversaw aspects of water management (Vietnamese 

Breaking News, 2014). This gives hope that corruption can be reduced if current and 

former high officials can be successfully prosecuted. This also strongly encourages 

people at all levels to provide evidence of corruption instead of keeping silent. To 

reduce opportunities for corruption, the accounts for each project should be made public 

so that everyone can see how the money was used and what the outcomes were. In 

addition, the law enforcement agencies should prosecute corruption cases without fear, 

so that powerful officials will be discouraged from unethical dealing. For this purpose, 
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the law enforcement agencies also should protect witnesses who have useful evidence. 

In other words, transparent government with very clear institutional framework to 

manage issues of corruption is a necessary condition for an effective response to CC 

consequences. 

Nevertheless, the long term strategy should be to reduce dependence on foreign aid, 

because the government may be controlled by the donors. In order to reduce such 

dependence, first, the Vietnamese government needs to consider the more appropriate 

approach instead of the expensive ones (water infrastructure, such as dykes) to deal with 

floods and sea level rise. For example in Mekong or Bangladesh, houses have been built 

on the stilts so that people can live in the permanent flood areas. Second, better 

engagement of private capital in investment in climate change adaptation projects is 

necessary. In order to have this better engagement, the Vietnamese government needs to 

have a specific policy to encourage this contribution with very clear promotion 

including tax incentives, low-cost debt financing, equity investment and information 

sharing. Finally, coordination between the main financial policy makers (MOF and 

MPI) and the main ministry which has the main responsibility for climate change 

adaptation (MONRE) needs to be improved to secure the adequate funding for climate 

change responses. In short, the government needs to acknowledge the realities of its 

financial condition and institutional framework and figure out the more appropriate 

ways to effectively respond to CC consequences. 

7.2.2 Cooperation 

My study finds issues in both vertical and horizontal coordination (chapter 6). Even 

though the combined approach (top-down and bottom-up) in water management 

agencies is considered the most appropriate approach to improve adaptive capacity for 

water allocation, productivity improvement and resolution (Lankford & Hepworth, 

2010), this study confirms that the high centralisation of control which is characteristic 

of Viet Nam is causing a reduction in this capacity (Waibel et al., 2012).  

In order to deal with inadequate cooperation at higher levels, policy instruments should 

provide a strategic plan that ensures ministerial interests are reconciled and participation 

is encouraged in the decision making process. This may require developing new 

mechanisms to facilitate cooperation between ministries.  For example, the two sectors, 
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irrigation and hydropower, which are placed in separate ministries (MARD and MIT 

respectively), need a practical mechanism to enable them to coordinate their interests 

and develop a policy that is supported by both ministries. In particular, the practical 

mechanism needs require a “room” for the two ministries to sit down together and listen 

to each other. By doing so, the interests of each ministry can be heard and the wider 

solution emerged from the meeting can cover the interests of both ministries.  

Reluctance to delegate powers can be seen as the main barrier and limitation for climate 

change responses, especially at the implementation stage. In order to deal with this 

problem, the legal and policy framework needs to be improved in such a way that 

people will cooperate effectively, such as by specifying explicitly how power is to be 

delegated to lower level authorities, with specific penalties for delaying or refusing to 

delegate. It is clear that this issue of vertical coordination should be explored in further 

research. 

At the lower levels (community) adequate cooperation requires active involvement of 

all stakeholders, especially vulnerable stakeholders, in the decision making process. To 

ensure active meaningful involvement of all stakeholders, the agency in charge of each 

climate change adaptation programme should educate community stakeholders to 

improve their understanding of the issues so they can participate in an informed manner. 

In this way, all water stakeholders (government, scientists, water supply organisations 

and water users) at all levels would have an equal right to share information and ideas 

with others. In the Mekong Basin this approach is suggested as a feasible solution to 

improve stakeholders understanding resulting in their involvement in better responding 

to CC, especially for the most vulnerable group - farmers (Dang et al., 2013, p.544; 

Keskinen et al., 2010, p.113). In addition, community participants need to be given a 

safe space to speak up. They therefore could give more appropriate advice or solutions 

to the issue with a sense of security. Another research in the Mekong Basin also 

suggested that better cooperation can be achieved if overlaps and possible unintended 

impacts between sectors can be deal with (Keskinen et al., 2010). A holistic framework 

that considers specific concern of each sector and the broader responses of its 

stakeholders can be a proper practical mechanism to deal with this issue (Keskinen et 

al., 2010, p.113). The agricultural sector in the RRD can adopt this suggested 
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mechanism in responding to CC as it shares the same water governance and has to deal 

with the nearly same consequences of CC.  

7.2.3 Understanding of IWRM 

The current understanding of IWRM is limited as discussed in 7.1.2.3. Dang et al’s 

research in the Mekong highlighted that lack of understanding of IWRM as one of the 

most significant barriers to CC adaptation and the reasons for this needs to be identified 

before any attempts at adaptation strategies (2013, p.545). Currently, the environment is 

the urgent issue in the RRD. Agencies in charge of climate change adaptation 

programmes should be responsible for educating all stakeholders about the linkage 

between the environment and the economy (both industry and agriculture). In particular, 

alternative income generation activities need to be considered in combination with 

environmental protection as suggested in research in Bangladesh (Anik & Khan, 2012, 

p.894). In the RRD, this education, in combination with the existing condition of 

finance and institution, may help stakeholders, especially the farmers to adjust their 

activities in appropriate response to CC with the environmental consideration.  

IWRM is a cyclic process of planning, implementation, evaluation and revision (Pahl-

Wostl, 2007a), so that to deal with climate change consequences, institutional flexibility 

is needed. Specifically, all ministries should evaluate and revise their policies and legal 

documents to take into account environmental changes (such as sea level rise) and in 

light of information and data derived from implementing the existing policies and legal 

documents, and thus examine the effectiveness of their policies and legal documents. To 

support institutional flexibility, all water stakeholders (especially the vulnerable ones) 

need to be effectively involved not only from the beginning of the development of the 

policies but also in the evaluation of the implementation of these policies and legal 

documents. In order to effectively achieve this involvement, related information and 

data on climate change should be published and widely shared as has been mentioned 

under cooperation. In this way, the policies and legal documents can be revised or 

renewed to respond more appropriately to current practical needs. In other words, 

implementation of IWRM needs to be flexible enough to offer appropriate responses to 

different groups of farmers who run different kinds of agricultural activities (see 

Chapter 3, in 3.4.1.6-the last paragraph). This flexible process is also suggested as the 
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practical way to improve adaptive management resulting in poverty reduction and 

sustainable development in the Mekong Basin (Keskinen et al., 2010, p.113) and can be 

adopted in the RRD as they share the less or more similar CC consequences and water 

governance. By doing so, water management in Viet Nam can include not only top-

down but bottom-up approach as discussed in Chapter 6, in 6.3.3.2, under the sub-

heading of “weak coordination”-the 4
th

 paragraph. This approach will enable the 

Vietnamese government in general and the agricultural sector in the RRD in particular 

to effectively respond to CC consequences. 

The application and successful of CC adaptation are large uncertainty thus require more 

assessment and consideration (Nicholls & Cazenave, 2010). In addition, IWRM 

outcomes have not fully reported because of a number of reasons as discussed in 

Chapter 4, in 4.1.1.2. However, considerations of these recommendations in this study 

may help the agricultural sector to improve CC responses not only in the RDD, but also 

in other similar regions in Viet Nam and elsewhere which have similar limitations of 

water governance. 

 Significance of this study 7.3

This study has several contributions to knowledge and theory as described below. 

The methodology used in my research is new to the study of CC in the RRD. The 

grounded theory methodology is used to determine the actualities of CC issues in the 

study area through interviewing selected scientists, government staff and farmers (see 

Chapter 3, in 3.2). This is contrasted with the method used in the study by Molle and 

Chu (2009; 2011) in the RRB which was a review of the literature on water governance.  

This study positions itself differently from the research by Molle and Chu (2009; 2011) 

which mostly assessed institutional responses to CC consequences in the RRB through 

the lens of IWRM.  It looks at the actualities of climate change in the RRD and how the 

people in the agriculture sector, especially the most vulnerable people, are dealing with 

the issues and how effectively they are being supported in their efforts by the practice of 

IWRM. Little research before this has examined the actualities of how climate change 

adaptation is being addressed in the context of IWRM and agriculture in the RRD.   
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Other studies in the RRD mainly discuss a single concern such as coastal erosion (Do et 

al., 2012) or flooding (Nguyen et al., 2011). Thus those studies have not covered many 

concerns of climate change consequences or the responses in relation to agricultural 

sector. In my study, while many of the findings are similar to those from other river 

deltas about climate change consequences and community responses, the use of the 

grounded theory methodology has enabled this study to identify perceptions of 

vulnerable people, which differ from the findings of other researchers. Thus, instead of 

floods, which are considered to be the most critical issue in other deltas, extreme 

temperatures and drought were of most concern for the informants in the RRD, with 

these issues rated as high by 75% and 68% of informants respectively.  

My research is also the first review in the English language of key Vietnamese policies 

and legislation on water resources management and climate change adaptation. This was 

a difficult task because I had to read these policies and legal documents in Vietnamese 

before analysing them in English.  Most of related reviews are Vietnamese, and are not 

easy to access because most of them are government or project reports, which are not 

publicly shared. Some are in English but they did not fully address the concerns of the 

agricultural sector in the RRD in responding to climate change.   

In addition, since provision of resources and information are critical to adaptive 

responses to climate change, it appears that corruption or mismanagement of resources 

is a significant barrier to adaptation with informants rating this as the top barrier to 

implementation of effective implementation of IWRM policies in water management 

(see Chapter 3, Table 3.3). This finding corroborates and supports other studies in Viet 

Nam (Adger, 2000; Fortier, 2010; Kelly & Adger, 2000; Waibel, 2010; Waibel et al., 

2012) on this point (see the discussion part under the title “Risk of corruption”, in 

Chapter 6, in 6.3.1.3). 

Most respondents did not perceive that a threat to environment was as yet a significant 

consequence of climate change thus they gave the lowest attention to this issue – 

pollution (see Chapter 3, Table 3.1). In particular, they do not see the link between 

water pollution that results from overuse of pesticides (to protect crops from diseases 

because of temperature and precipitation changes) and shrimp deaths and loss of some 

coastal fauna. 
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I believe that this study offers a tool for assessing the effectiveness of institutional 

responses reflecting the concerns in the latest report of the Intergovernmental Panel on 

Climate Change (Noble et al., 2014, p.843). Further, my development of a conceptual 

framework, derived from an analysis of IWRM and water governance, for determining 

how policies and legal documents that underpin the institutional response enable or 

hinder the implementation of IWRM, is a contribution to a theoretical understanding of 

how these concepts relate to each other particularly in a context of a developing 

country. Instead of many elements of IWRM and good water governance as discussed 

in Chapter 4, in 4.1, this study clarified that only five elements are crucial for evaluation 

of water governance and of effective implementation of IWRM. Analysis that identifies 

these elements predate the publication of the latest IPCC report in 2014, and supports 

Noble et al.’s findings (2014, p 843) that it is critical that policies and legal documents 

consider flexibility in addressing climate uncertainty through continual evaluation, 

learning and refinement. Other findings of this research support Noble et al. 2014’s 

findings of institutional requirements for effective policy implementation.   

In essence, this study highlights that while Vietnamese policies and legal documents 

emphasise IWRM principles on paper, there is little evidence to indicate that IWRM is 

being implemented effectively in practice, particularly from the perspective of climate 

change adaptation in the RRD. Effective implementation of IWRM has a long way to go 

because of ineffective water governance, especially poor cooperation between sectors, 

and the difficulties for stakeholders in participating in the complete process from 

planning to evaluation.  

The participants in the RRD showed that they have only a basic knowledge of 

environmental issues, such as the damage caused by wastewater released from a fishery 

processing business in Coastal Case Study 1, or shrimp death because of low water 

quality in Coastal Case Study 2. However, they were unable to handle these issues by 

themselves because of the differing priorities of the environmental and economic 

sectors (see Chapter 6, in 6.3.4.2). Difficulties in participation in decision making 

process were also highlighted. In the Red River Delta, participants seem to have some 

opportunity to be heard, but their ideas are not heeded and people are reluctant to speak 

up for a variety of reasons (see Chapter 6, in 6.3.3.2).  
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This study offers an analysis of the shortcomings of the implementation of IWRM, and 

offers directions for improving water governance in the RRD. Critically, the study also 

recommends how these limitations can be addressed at the community and national 

levels. Addressing these limitations will be a precondition for effective implementation 

of IWRM, which may then offer direct benefits to vulnerable people in rural and coastal 

areas. 

 Limitations of this study and recommendations for future research  7.4

 Like all studies, this study has limitations which must be noted. These include limits on 

the scope of the research, bias in selection of informants, and limits of research funding.  

The scope of this research was very broad. Not all the research questions could be 

answered. Thus the first half of Research question #2 (What is the effect of these 

challenges on IWRM?) was not examined. The question really raises a different topic. 

The other limits on the scope of the research will be addressed under 

‘Recommendations’ below.  

Another limitation of the research is that, the scope is limited to the current situation 

and does not deal with projected vulnerabilities. Thus, it is beyond the scope of this 

research to deal with how people or institutions might deal with projected changes in 

the climate. However in pointing out that flexibility is a key criterion for policy 

implementation for CC adaptation, and in finding that this is not found in the 

implementation in the RRD, my research does foreshadow that projected changes in the 

climate are not going to be adequately identified or addressed. 

In addition, bias in the selection of the participants was identified as a concern. I 

acknowledge this as a limitation and have now reshaped my research question to focus 

on how the agricultural sector deals with questions of climate change. All but three of 

the informants were selected from the agriculture field – farmers, scientists, staff from 

MARD. The focus of this study is on the agricultural sector and its responses to the 

consequences of climate change and this has been more clearly stated. If more 

participants had been from different fields (13 key agencies, including nine key 

ministries and four main organisations which have responsibilities related to water as 

mentioned in Chapter 1, in Table 1.4) this study may have had a wider perspective on 
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what the consequences of CC are and on how people can respond to those 

consequences.  

Funding for this study was limited. Only five documents were selected for analysis in 

this study. If more time and funding had been available, more documents might have 

been chosen for analysis, with more in-depth results. In addition, if resources and time 

permitted, a second round of interviews/focus groups to “ground –truth” the findings of 

this research would have been helpful.  

The interview guides were developed, then interviews were carried out to consider 

issues identified by participants. After this I considered the theories of IWRM and water 

governance, and developed the conceptual framework for assessment of the data. I 

acknowledge that the questionnaires do not explore directly the components of the 

framework developed in Chapter 4, and this could be viewed as an additional limitation 

of my research. Time and finance prevented me from a further round of interviews to 

collect further data. 

A further limitation of the research is that English is my second language and as such I 

am not able to carry out an examination of ontology and epistemology. However I 

believe the fact that I speak Vietnamese and have an in-depth knowledge of natural 

resource management in the RRD compensates for this limitation, and adds a richness 

to the findings.  

Several recommendations for future studies can be made. The scope of this study did 

not cover all related aspects of water management. Several other aspects need to be 

regarded as fields for future research. First, urban issues were not addressed although 

they were mentioned in the interviews with government staff and scientists. Urban 

issues involve many other questions which were beyond the scope of this research. 

Second, this study did not focus specifically on communication of information and data 

in the agricultural and food security sector, since the focus here was on water 

management in response to climate change consequences. Food security was partially 

addressed and integrated into the sections on water and environmental issues. Third, the 

issue of responses at provincial level is not dealt with in this research because provincial 

officials have only administrative responsibilities, with little power to make decisions 

on such matters. Fourth, the adequacy of long term information and data are also not 

dealt with in this research because it is beyond the scope of this study. Fifth, 
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transboundary issues were also not addressed in this study. The Red River originates 

from Yunnan, China and there are transboundary issues related to water uses and 

management among China, Laos and Viet Nam, such as reservoir building and waste 

discharges (Nguyen et al., n.d). Negotiation on transboundary water management 

involves many political factors beyond water management. In addition, while a number 

of studies on hydropower development in South-western China have been done in the 

Mekong basin, no studies could be found for the Red River Basin. This study 

concentrated only on the issues within the RRD in Viet Nam rather than transboundary 

issues. Sixth, projected vulnerabilities due to climate change have not been discussed in 

this thesis as that topic is not within the scope of the study. All of these six issues 

deserve to be studied in future research.   
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APPENDICES 

Appendix 1. Salinity in some rivers which are affected by sea water intrusion 

Location River 
Distance from 

estuary (km) 

Salinity (g/l) 

Natural 
After seawater 

intrusion 
Increase 

Muc Ninh Co 17.20 0.354 0.370 0.017 

Tan De Red 169.97 0.005 0.006 0.001 

Nguyet Lam Red 207.79 1.813 1.845 0.031 

Ngo Dong Red 212.73 3.299 3.336 0.037 

Con Nam Red 220.02 8.085 8.125 0.040 

Bach Cau Tra Ly 22.78 0.135 0.145 0.011 

Hoan Giang Tra Ly 35.90 0.783 0.812 0.029 

Ro Thai Binh 66.47 0.997 1.029 0.032 

Ne Thai Binh 72.0 1.981 2.030 0.049 

Bac Phong Thai Binh 74.66 3.197 3.268 0.072 

Phuong Doi Thai Binh 83.70 9.274 9.288 0.013 

Dong Con Thai Binh 85.76 11.402 11.415 0.013 

Truc Hiep Hoa 3.67 0.171 0.196 0.024 

He Hoa 18.40 1.407 1.443 0.036 

Ham Long Van Uc 16.0 1.020 1.025 0.005 

Mai Duong Van Uc 24.42 4.286 4.301 0.015 

Hoa Binh Van Uc 28.52 7.801 7.844 0.042 

Truong Son Lach Tray 22.69 0.971 0.977 0.006 

My Khe Lach Tray 33.64 3.744 3.753 0.009 

C2 Lach Tray 43.75 13.395 13.397 0.003 

 

Source: (MARD, 2011d) 
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Appendix 2. Rainfall projections in B2 climate scenario in some main river basins 

(mm) 

River 

Delta 

Period Average 

(1980-

1999) 

2020 2040 2060 2080 2100 

Ky Cung Year 1,367.3 1,383.6 1,400.5 1,420.0 1,436.3 1,450.0 

∆ (%)   1.2  2.4  3.9  5.0  6.1 

Flood season 852.7 868.0 883.9 902.4 917.7 930.6 

∆ (%)   1.8  3.7  5.8  7.6  9.1 

Red Year 2,129.3 2,226.8 2,249.1 2,272.6 2,294.7 3,310.2 

∆ (%)  4.6 5.6 6.7 7.8 8.5 

Flood season 1,514.5 1,581.9 1,597.7 1,614.5 1,630 1,641 

∆ (%)  4.4 5.5 6.6 7.6 8.4 

Ca Year 1,523 1,544 1,565 1,589 1,610 1,627 

∆ (%)   1.4  2.8  4.4  5.7  6.9 

Flood season 1,279 1,301 1,324 1,349 1,371 1,389 

∆ (%)   1.7  3.5  5.5  7.2  8.6 

Ba Year 1,671.4 1,687.4 1,702.9 1,720.8 1,736.4 1,749.7 

∆ (%)   1.0  1.9  3.0  3.9  4.7 

Rainy season 1,347.1 1,366.8 1,386.6 1,409.1 1,428.7 1,445.2 

∆ (%)   1.5  2.9  4.6  6.1  7.3 

Thu Bon Year 2,855.5 2,885.5 2,916.3 2,949.5 2,949.5 3,005.8 

∆ (%)   1.1  2.1  3.3  3.3  5.3 

Rainy season 2,305.1 2,361.1 2,398.8 2,439.6 2,477.5 2,508.0 

∆ (%)   2.4  4.1  5.8  7.5  8.8 

Se San Year 1,980.1 1,983.4 1,984.6 1,988.1 1,990.5 1,992.7 

∆ (%)   0.2  0.2  0.4  0.5  0.6 

Rainy season 1,850.1 1,857.8 1,863.8 1,872.4 1,879.3 1,885.1 

∆ (%)   0.4  0.7  1.2  1.6  1.9 

Đong 

Nai 
Year 2,714.8 2,615.8 2,612.5 2,611.6 2,609.8 2,608.9 

∆ (%)  -3.6 -3.8 -3.8 -3.9 -3.9 

Rainy season 2,281.8 2,228.4 2,228.0 2,229.9 2,230.8 2,231.8 

∆ (%)  -2.3 -2.4 -2.3 -2.2 -2.2 

 

Sources: (Nguyen, 2010b)
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Appendix 3. Annual river levels, flood river levels, and dry river levels in B2 climate 

scenario in some main rivers of Viet Nam (mm) 

River Feature Average 

(1980-

1999) 

2020 2040 2060 2080 2100 

Ky Cung Year 620.0 627.9 643.1 660.7 675.4 687.7 

∆Y%  1.3 3.7 6.6 8.9 10.9 

Flood season 483.3 503.3 520.7 540.9 557.5 571.7 

∆Y%  4.1 7.7 11.9 15.4 18.3 

Dry season 136.7 124.6 122.4 119.8 117.9 116 

∆Y%  -8.9 -10.5 -12.4 -13.6 -15.1 

Red Year 473.8 516.2 525.1 534.6 543.5 549.8 

∆Y%  8.9 10.8 12.8 14.7 16.0 

Flood season 322.9 349.6 355.4 361.6 367.5 371.6 

∆Y%  8.3 10.1 12.0 13.8 15.1 

Dry season 151.0 166.7 169.7 172.9 176.0 178.2 

∆Y%  10.4 12.4 14.6 16.6 18.0 

Ca Year 552.9 565.7 578.9 593.5 606.1 616.7 

∆Y%  2.3 4.7 7.3 9.6 11.5 

Flood season 289.1 297.2 305.7 315.0 323.1 329.8 

∆Y%  2.8 5.7 9.0 11.8 14.1 

Dry season 263.8 268.5 273.2 278.5 283.0 286.8 

∆Y%  1.8 3.6 5.6 7.3 8.7 

Ba Year 723.8 732.7 742.2 753.1 762.6 770.7 

∆Y%  2.7 3.5 5.6 7.4 8.9 

Flood season 526.6 541.0 553.9 568.5 581.2 591.9 

∆Y%  2.7 5.2 8.0 10.4 12.4 

Dry season 197.2 191.7 188.3 184.6 181.4 178.8 

∆Y%  -2.8 -4.3 -6.4 -8.0 -9.3 

Thu Bon Year 610.5 606.2 614.8 624.1 632.8 639.8 

∆Y%  -0.72 0.70 2.22 3.65 4.80 

Flood season 447.0 453.6 464.5 476.4 487.4 496.2 

∆Y%  1.47 3.91 6.56 9.02 11.00 

Dry season 163.5 152.6 150.3 147.7 145.4 143.6 

∆Y%  -6.70 -8.10 -9.66 -11.05 -12.16 

Se San Year 1,021.6 1,032.4 1,033.3 1,035.6 1,037.1 1,038.5 

∆Y%  1.06 1.14 1.36 1.52 1.66 

Flood season 637.4 642.7 645.7 650.0 653.5 656.3 

∆Y%  0.84 1.30 1.98 2.52 2.97 

Dry season 384.2 389.7 387.5 385.5 383.7 382.2 

∆Y%  1.43 0.86 0.34 -0.15 -0.53 

Dong Nai Year 464.8 443.4 443.1 443.0 442.8 442.7 

∆Y%  -4.6 -4.7 -4.7 -4.7 -4.8 

Flood season 337.4 343.7 343.7 343.8 343.9 344.0 

∆Y%  1.9 1.8 1.9 1.9 1.9 

Dry season 127.4 99.7 99.4 99.2 98.9 98.7 

∆Y%  -21.8 -22.0 -22.2 -22.4 -22.5 

Sources: (Nguyen, 2010b) 



 

233 

 

Appendix 4. Summary of legal framework relevant to adaptation of water management to climate change in Viet Nam 

No. Code Category Issued by Issued on References Available in 

English 

1 Constitution 1992 Constitution National 

Assembly 

15/4/1992 The 1992 Constitution of the Socialist Republic of Viet 

Nam, 1946, as amended to 25/12/2001  

X 

2 179/1999/ND-CP Decree Government 30/12/1999 Decree on the implementation of the Law on Water 

Resources 

X 

3 104/2000/QD-TTg Decision Prime Minister 25/9/2000 Approval of the National Target Program on rural clean 

water supply and hygiene till the year 2020 

X 

4 16/2003/QH11 Law National 

Assembly 

26/11/2000 Law on Construction  

5 32/2001/PL-

UBTVQH 

Ordinance National 

Assembly 

04/4/2001 Ordinance on exploitation and protection of irrigation works X 

6 37/2001/QD-

BNN-TCCB 

Decision MARD 09/4/2001 Decision on establishment of the Planning Management 

Council for Cuu Long River Basin 

X 

7 39/2001/QD-

BNN-TCCB 

Decision MARD 09/4/2001 Decision on establishment of the Planning Management 

Council for Red-Thai Binh River Basin 

X 

8 71/2001/QD-TTg Decision Prime Minister 04/5/2001 National Target Program for the period from 2001-2005  

9 99/2001/QD-TTg Decision Prime Minister 28/6/2001 Regulation on organisation and operation of the National 

Water Resources Council 

X 

10 1329/2002/QD-

BYT 

Decision MOH 18/4/2002 Standards of drinking water  

11 35/2002/QD-

BKHCNMT 

Decision Ministry of 

Science, 

Technology and 

Environment 

25/6/2002 General Environmental Standards  X 

12 64/2003/QD-TTg Decision Prime Minister 22/4/2003 Assessment of impact on water resources from 

Environmental Impact Assessment investment projects 

 

13 67/2003/ND-CP Decree Government 13/6/2003 Environmental Protection Charges for wastewater X 
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No. Code Category Issued by Issued on References Available in 

English 

14 05/2003/QD-

BTNMT 

Decision MONRE 04/9/2003 Regulations on licensing of underground water exploration, 

exploitation and drilling practice 

X 

15 13/2003/QH11 Law National 

Assembly 

26/11/2003 Law on Land (replaced the 1993 Law on Land)   

16 17/2003/QH11 Law National 

Assembly 

26/11/2003 Law on Fisheries X 

17 143/2003/ND-CP Decree Government 28/11/2003 Implementation of a number of articles of the Ordinance on 

Exploitation of Irrigation Works 

X 

18 256/2003/QD-TTg Decision Prime Minister 02/12/2003 National strategy for environmental protection until the year 

2010 and vision toward 2020 

X 

19 162/2003/ND-CP Decree Government 19/12/2003 Regulations on collection, management, exploitation and 

use of data and information on water resources 

 

20 13/2004/QD-

BNN-TCCB 

Decision MARD 08/4/2004 Establishment of the General Office of River basins 

Planning Management 

X 

21 02/2004/CT-

BTNMT 

Directive MONRE 02/6/2004 Regulation of management  of underground water resources 

t 

 

22 23/2004/QH11 Law National 

Assembly 

15/6/2004 Law on Inland Waterway Navigation  

23 149/2004/ND-CP Decree Government 27/7/2004 Regulation on licensing of water resources exploitation, 

extraction and utilisation and wastewater discharge  

X 

24 18/2004/TT-

BTNMT 

Circular MONRE 25/8/2004 Implementation of Decree No.109/2003/ND-CP on the 

conservation and sustainable development of submerged 

areas 

X 

25 56/2004/QD-BNN Decision MARD 1/11/2004 Prescribing the competence and procedures to grant permits 

for discharge of wastewater into the system of irrigation and 

drainage 

 

26 28/2004/QH11 Law National 

Assembly 

03/12/2004 Law on Electricity  

27 29/2004/QH11 Law National 03/12/2004 Law on Forest Protection and Development (replaced the X 
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No. Code Category Issued by Issued on References Available in 

English 

Assembly 1991 Law on Forest Protection and Developmen)t 

28 75/004/TT-BNN Circular MARD 20/12/2004 Guidelines, establishment, consolidation and development 

of water cooperatives 

 

29 27/2005/ND-CP Decree Government 08/3/2005 Implementation of a number of articles of the Law on 

Fisheries 

X 

30 08/2005/QD-BYT Decision MOH 11/3/2005  Hygiene standards for various types of latrines  

31 34/2005/ND-CP Decree Government 17/3/2005 Sanctions against administrative violations of water 

resources management regulations 

X 

32 02/2005/TT-

BTNMT 

Circular MONRE 24/6/2005 Implementation of Decree No. 149/2004/ND-CP on 

licensing of water resources exploitation, exploitation, 

utilisation and waste discharge  

X 

33 05/2005/TT-

BTNMT 

Circular MONRE 22/7/2005 Implementation of Decree No 34/2005/ND-CP concerning 

the sanction against administrative violations of water 

resources management regulations 

 

34 35/2005/CT-TTg Directive Prime Minister 17/10/2005 Implementation of the Kyoto protocol under the UN 

Framework convention on climate change in Viet Nam 

 

35 140/2005/ND-CP Decree Government 11/11/2005 Sanctions against administrative violations in the 

exploitation and protection of irrigation works 

 

36 05/26/TT-BTC Circular Ministry of 

Finance 

19/01/2006 Guidelines for the natural resources tax on water used for 

hydroelectricity generation 

X 

37 23/2006-ND-CP Decree Government 03/3/2006 Implementation of a number of articles of the Law on Forest 

Protection and Development No.29/2004/QH11 

 

38 65/2006/ND-CP Decree Government 23/6/2006 Regulations on organisation and operation of the natural 

resources and environment inspectorates 

 

39 68/2006/QH11 Law National 

Assembly 

29/6/2006 Law on Standards and Technical Specifications  

40 969/QD-BTNMT Decision MONRE 24/7/2006 Management of permits for exploration, exploitation and 

use of water resources and underground water drilling 

practice 
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No. Code Category Issued by Issued on References Available in 

English 

41 81/2006/ND-CP Decree Government 09/8/2006 Sanctions against administrative violations in the domain of 

environmental protection 

X 

42 13/2006/QD-

BTNMT 

Decision MONRE 08/9/2006 Regulations on organisation and operation of the Council 

for Appraisal of Strategic Environmental Assessment 

Reports and the Council for Appraisal of Environmental 

Impact Assessment Reports 

X 

43 80/2006/ND-CP Decree Government 09/8/2006 Implementation of a number of articles of the Law on 

Environmental Protection No.52/2005/QH11 

X 

44 08/2006/TT-

BTNMT 

Circular MONRE 08/9/2006 Guidelines for strategic environmental assessment, 

environmental impact assessment and environmental 

protection commitments 

X 

45 17/2006/QD-

BTNMT 

Decision MONRE 12/10/2006 Regulations of permits for pilot drilling for underground 

water 

X 

46 59/2006/QD-BTC Decision Ministry of 

Finance 

25/10/2006 Regime of charges for collecting, remittance, management, 

use of water resources, discharge of wastewater into water 

resources and drilling for underground water 

X 

47 79/2006/QH11 Law National 

Assembly 

29/11/2006 Law on Dykes  

48 147/2006/ND-CP Decree Government 01/12/2006 Amending and supplementing a number of articles of decree 

No.68/1998/ND-CP, on implementation of the Ordinance 

on Natural Resources Tax (amended)  

X 

49 22/2006/QD-

BTNMT 

Decision MONRE 18/12/2006 Compulsory Application of Vietnamese environmental 

standards 

 

50 12/2006/TT-

BTNMT 

Circular MONRE 26/12/2006 Guidelines for compilation of dossiers, registration and 

licensing of practice and hazardous waste management 

identification numbers 

X 

51 23/2006/QD-

BTNMT 

Decision MONRE 26/12/2006 Hazardous waste list X 

52 04/2007/ND-CP Decree Government 08/01/2007 Amending and supplementing a number of articles of X 
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No. Code Category Issued by Issued on References Available in 

English 

Decree No.67/2003/ND-CP on environmental protection 

charges applicable to wastewater 

53 59/2007/ND-CP Decree Government 09/4/2007 Decree on Solid Waste Management X 

54 42/2007/TT-BTC Circular Ministry of 

Finance 

27/4/2007 Implementation of Decree No.68/1998/ND-CP on detailing 

the implementation of the Ordinance on Natural Resources 

Tax, Decree No.147/2006/ND-CP amending a number of 

articles of Decree No.68/1998/ND-CP 

 

55 72/2007/ND-CP Decree Government 07/5/2007 Management of safety of dams  

56 81/2007/ND-CP Decree Government 23/5/2007 Regulations on technical organisations and sections in 

charge of environmental protection in state-owned bodies 

and enterprises 

X 

57 88/2007/ND-CP Decree Government 28/5/2007 Urban and Industrial-Park Water Drainage X 

58 101/2007/ND-CP Decree Government 13/6/2007 Collection, management, exploitation and use of data on 

marine natural resources and environmental data 

 

59 113/2007/ND-CP Decree Government 28/6/2007 Implementation of number of articles of Law on Dykes 

No.79/2006/QH11 

 

60 117/2007/ND-CP Decree Government 11/7/2007 Production, Supply and Consumption of Clean Water  

61 127/2007/ND-CP Decree Government 01/8/2007 Implementation of a number of articles of the Law on 

Standards and Technical specifications 

 

62 130/2007/QD-TTg Decision Prime Minister 02/8/2007 Financial policies for Carbon Development Mechanism 

projects 

 

63 13/2007/QD-

BTNMT 

Decision MONRE 04/9/2007 Regulations on surveying and assessment of underground 

water resources 

 

64 174/2007/ND-CP Decree Government 29/11/2007 Environmental protection charges for solid wastes  

65 21/2008/ND-CP Decree Government 28/2/2008 Amendment and addition to a number of articles of Decree 

No.80/2006/ND-CP on the implementation of a number of 

articles of Law on Environmental Protection 

X 

66 51/2008/QD-BNN Decision MARD 14/4/2008 Indicators for assessment and evaluation of rural clean 

water and environmental sanitation 
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No. Code Category Issued by Issued on References Available in 

English 

67 16/2008/QD-BTC Decision Ministry of 

Finance 

14/4/2008 Tax rates in the Natural Resources Tax attached to Decree 

No.68/1998/ND-CP, on the implementation of the 

Ordinance on Natural Resources Tax (amended), and 

Decree No.147/2006/ND-CP, amending and supplementing 

a number of articles of Decree No.68/1998/ND-CP 

 

68 102/2008/ND-CP Decree Government 15/9/2008 Collection, management, exploitation and use of natural 

resources and environmental data 

 

69 04/2008/TT-

BTNMT 

Circular MONRE 18/9/2008 Guidelines for certification of environmental protection 

schemes and examination and inspection of implementation 

of environmental protection schemes 

 

70 112/2008/ND-CP Decree Government 20/10/2008 Regulations on management, protection and integrated 

exploitation of resources and environment of hydropower 

and irrigation reservoirs 

 

71 20/2008/ND-CP Law National 

Assembly 

13/11/2008 Law on Biological Diversity  

72 116/2008/ND-CP Decree Government 14/11/2008 Functions, duties, authorities and organisational structure of 

the MPI 

 

73 115/2008/ND-CP Decree Government 14/11/2008 Amendment and addition to a number of articles of Decree 

No.143/2003/ND-CP on the implementation of the 

Ordinance on Exploitation and Protection of Irrigation 

Works 

 

74 120/2008/ND-CP Decree Government 01/12/2008 River Basin Management  

75 15/2008/QD/BTN

MT 

Decision MONRE 31/12/2008 Protection of underground water resources  

76 16/2008/QD-

BTNMT 

Decision MONRE 31/12/2008 National Technical Specifications on Environment, as 

follows: 

+ QCVN 08:2008/BTNMT- National technical regulation 

on surface water quality; 

+ QCVN 09:2008/BTNMT- National technical regulation 
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No. Code Category Issued by Issued on References Available in 

English 

on underground water quality; 

+ QCVN 10: 2008/BTNMT- National technical regulation 

on coastal water quality; 

+ QCVN 11: 2008/BTNMT- National technical regulation 

on the effluent of aquatic products processing industry; 

+ QCVN 12: 2008/BTNMT-National technical regulation 

on the effluent of pulp and paper mills;  

+ QCVN 13: 2008/BTNMT- National technical regulation 

on the effluent of textile industry; 

+ QCVN 14:2008/BTNMT- National technical regulation 

on domestic wastewater; 

+ QCVN 15:2008/BTNMT- National technical regulation 

on pesticide residues in the soils 

77 05/2009/ND-CP Decree Government 19/ 01/2009 Implementation of the Ordinance on Natural Resource Tax 

(amended), and the amendment of addition to Article 6 of 

the Ordinance on Natural Resource Tax 

 

78 25/2009/ND-CP Decree Government 06/3/2009 Integrated management of natural resources and 

environmental protection of the sea and inlands 

X 

79 02/2009/TT-

BTNMT 

Circular MONRE 19/3/2009 Regulations on appraisal of the capacity of water resources 

to receive wastewater  

 

80 439/QD-TTg Decision Prime Minister 03/4/2009 Upgrading and construction of fresh water reservoirs and 

construction of irrigation systems on populous islands 

 

81 35/2009/ND-CP Decree Government 07/4/2009 Regulations on organisation and operation of the inspector 

of natural resources and environment which is related to the 

Decree No.65/2005/ND-CP on organisation and operation 

of the inspectorates of natural resources and environment 

 

82 95/2009/TTLT-

BTC-BXD-BNN 

Joint 

Circular 

Ministry or 

Finance- 

Ministry of 

19/5/2009 Guidelines on clean water prices applicable to urban 

centers, industrial parks and rural areas 
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No. Code Category Issued by Issued on References Available in 

English 

Construction- 

MARD 

83 05/2009/TT-BYT Circular Ministry of 

Health 

17/6/2009 National Technical Standards on domestic water quality  

84 124/2009/TT-BTC Circular Ministry of 

Finance 

17/6/2009 Guidelines for Decree No.05/2009/ND-CP on Ordinance on 

Natural Resources Tax and the ordinance amending and 

supplementing Article 6 of the Ordinance on Natural 

Resources Tax 

 

85 45/2009/TT-

BNNPTNT 

Circular MARD 24/7/2009 Guidelines for plans for protection of irrigation works  

86 1446/QD-TTg Decision Prime Minister 15/9/2009 Project on development of electric pumping stations (small 

and medium) in the Mekong Delta 

 

87 1580/QD-TTg Decision Prime Minister 09/10/2009 Financial aid for pumping to prevent inundation in certain 

localities in the Mekong Delta 

 

88 1581/QD-TTg Decision Prime Minister 09/10/2009 Plan for development of the Mekong Delta up to 2020 and 

beyond to 2050 

 

89 1590/QD-TTg Decision Prime Minister 09/10/2009 Development strategy on irrigation in Viet Nam  

90 99/2010/ND-CP Decree Government 24/9/2010 Policy for payment for forest environmental services   

91 60/2010/QH12 Law National 

Assembly 

17/11/2010 Mineral Law, replaced the 1996 and 2005 Mineral Law  

92 214/QD-BNN-

TCCB 

Decision MARD 14/02/2011 Adjustment of the organisation and supplementation of the 

personnel for the steering committee for the adaptation 

program on climate change (adaptation of agriculture and 

rural development sector) 

 

93 809/CT-BNN-

KHCN 

Directive MARD 28/3/2011 Mainstreaming of climate change into development, 

implementation of strategy, long and short-term plans, 

programs, projects on agriculture and rural development in 

the period 2011-2015 

 

94 796/QD-BNN- Decision MARD 19/4/2011 Regulations for operation of the steering committee for the  
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No. Code Category Issued by Issued on References Available in 

English 

TCCB action program on climate change response of agriculture 

and rural development sector 

95 107/2012/ND-CP Decree Government 20/12/2012 Function, tasks, powers and organisational structure of the 

Ministry of Transport 

 

96 95/2012/ND-CP Decree Government 12/11/2012 Function, duties, authorities and organisation structure of 

the Ministry of Industry and Trade 

 

97 63/2012/ND-CP Decree Government 31/8/2012 Function, duties, authorities and organisation structure of 

the Ministry of Health 

 

98 199/2013/ND-CP Decree Government 26/11/2013 Functions, tasks, powers and organisation structure of 

MARD  

 

99 62/2013/ND-CP Decree Government 25/06/2013 Function, duties, authorities and organisation structure of 

the Ministry of Construction replated 

decree.No.17/2008/ND-CP 

 

100 21/2013/ND-CP Decree Government 04/03/2013 Functions, tasks, authority and organisational structure of 

MONRE 

 

101 20/2013/ND-CP Decree Government 26/2/2013 Functions, duties, authorities and organisational structure of 

the MOST 

 

102 215/2013/ND-CP Decree Government 23/12/2013 Decree on stipulating functions, duties, authorities and 

organisational structure of the Ministry of Finance, replaced 

decree No. 118/2008/ND-CP 

 

103 459/2014/QD-TTg Decision Prime Minister 02/04/2014 Decision on Establishment of the National Water Resources 

Council 

X 

 

Source: (Nguyen, 2010a), author also collected some from secondary data. 
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Appendix 5. Projects related to climate change responses undertaken by MARD 2010 - 2015 

No. Tasks Description Objective Products 

Total fund 

(VND 

million) 

Time 

I Impact assessment of climate change and sea level rise  109,000  

1 Study and assess the 

vulnerability to 

climate change in 

agriculture and rural 

development, as a 

basis for policy 

development and 

effective supports to 

the climate change-

prone areas. 

 

- Develop a database 

and climate change-

prone area mapping; 

- Develop measures 

and interventions to 

mitigate the 

vulnerability and 

enhance the capacity of 

climate change 

adaptation in seven 

regions. 

 

- Select evaluation methods 

and criteria for the 

vulnerability to climate 

change in the agriculture and 

rural development sector; 

- Assess the vulnerability 

to climate change in 

agriculture and rural 

development in seven 

ecological regions; 

- Propose policies and support 

activities and interventions to 

relieve the vulnerability and 

enhance the capacity of 

climate change adaptation in 

such regions. 

- Methods, set of criteria and 

indicators for the 

vulnerability to climate 

change in the agriculture 

and rural development 

sector; 

- Review of reports on 

medium scenario of the 

vulnerability to climate 

change in agriculture and 

rural development in seven 

ecological regions; 

- Policies and support 

activities related to the 

vulnerability to climate 

change in agriculture and 

rural development sector in 

respective ecological zones. 

3,000 2010-

2012 

2 Study and assess 

impacts, identify 

adaptation solutions, 

develop and 

implement climate 

change adaptation 

action plans in 

- Develop methods, set 

of indicators for climate 

change impact 

assessment of different 

spheres; 

- Assess forms of 

climate change impacts 

- Define methods and set of 

indicators for assessing climate 

change impacts on rural areas 

and agricultural production; 

- Assess climate change 

influence and impacts on 

agricultural production and 

- Methods, set of indicators 

for assessing climate change 

impacts on agriculture and 

rural development; 

- Impact assessment report 

(current situation and 

potential) on climate change 

13,000 2010-

2012 
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No. Tasks Description Objective Products 

Total fund 

(VND 

million) 

Time 

agriculture and rural 

development in seven 

ecological zones. 

 

and influence; 

- Propose solutions and 

develop work plans for 

sustainable and climate 

change-adaptable 

agriculture and rural 

development. 

rural development; 

- Propose solutions and 

develop work plans for 

sustainable agricultural and 

rural development and climate 

change adaptation. 

 

 

 

in agriculture and rural 

development in Viet Nam in 

seven ecological zones; 

- Measures for climate 

change adaptation and 

implementation of the action 

plan for the agriculture and 

rural development sector; 

- Agriculture and rural 

development project 

proposal under climate for 

change. 

3 Study and propose 

solutions to establish 

sea embankment 

system, water control 

systems crossing big 

rivers and transport 

routes, coastal 

transport bridges and 

assessment of impacts 

of water control 

schemes and 

sustainable coastal 

area development 

from Quang Ninh to 

Kien Giang. 

- Study, propose 

appropriate planning 

approaches in 

combination with sea 

embankment systems, 

water control schemes 

and coastal transport 

routes; 

- Study, propose 

technical solutions 

combining water 

control scheme and 

transport bridges 

crossing big rivers; 

- Assess the impact of 

water control system on 

- Propose appropriate 

planning approaches in 

combination with sea 

embankment system, water 

control schemes and coastal 

transport routes;  

- Propose technical solutions 

combining water control 

scheme and transport bridges 

crossing big rivers; 

- Assess the impact of water 

control system on socio-

economic and environmental 

conditions; 

 

- Relevant planning 

approaches in combination 

with sea embankment 

system, water control 

schemes and coastal 

transport routes;  

- Technical solutions 

combining water control 

scheme and transport 

bridges; 

- Assessment report on  

impact of water control 

system on socio-economic 

and environmental 

conditions; 

- Proposed solutions to 

12,000 2011-

2014 
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No. Tasks Description Objective Products 

Total fund 

(VND 

million) 

Time 

socio-economic and 

environmental 

conditions.  

mitigate negative impacts of 

water control systems on 

sustainable development; 

- Technical guidelines on 

combining water control 

systems and transport 

bridges.  

4 Study, develop and 

apply an econometric 

model to assess socio-

economic and 

environmental 

impacts of climate 

change on coastal 

agricultural 

production.  

- Develop an 

econometric model to 

assess socio-economic 

and environmental 

impacts of climate 

change on coastal 

agricultural production; 

- Develop a report to 

assess socio-economic 

and environmental 

impacts of climate 

change on agricultural 

production in the Red 

River Delta with the 

quantified criteria; 

- Develop solutions and 

proposals on impact 

mitigation. 

Develop an econometric 

model to assess socio-

economic and environmental 

impacts of climate change on 

agricultural production and 

application of this model to 

the Red River Delta, and then 

proposal on impact mitigation 

measures.  

 

- An econometric model to 

assess socio-economic and 

environmental impacts of 

climate change on 

agricultural production; 

- Socio-economic and 

environmental climate 

change impact assessment 

report on the Red River 

Delta with the quantified 

criteria; 

- Proposed measures in 

impact mitigation.  

5,000 2011- 

-2013 

5 Study and develop 

tools and models to 

assess water resource 

- Establish 

mathematical tools and 

models to gauge 

- Develop and apply 

mathematical tools and 

models to gauge hydraulic 

- Report on water resource 

developments in some river 

basins affected by climate 

8,000 2011-

2014 
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No. Tasks Description Objective Products 

Total fund 

(VND 

million) 

Time 

developments in 

catchments affected 

by climate change and 

propose proper use 

and exploitation 

solutions. 

 

hydraulic power and 

hydrograph for 

different regions and 

river basins;  

- Develop a report on 

water resource 

developments in some 

river basins affected by 

climate change; 

- Seek solutions for 

proper use and 

exploitation of water 

resource in river basins. 

power and hydrograph for 

different regions and river 

basins; 

- Assess quantitative and 

qualitative water resource 

developments in some major 

river basins affected by 

climate change; 

- Propose solutions for proper 

use and exploitation of water 

resource to ensure the 

sustainable river basin 

development.  

change; 

- Solutions for proper use 

and exploitation of water 

resource in river basins.  

6 Study scenarios of 

climate change impact 

on the operational 

mechanism of water 

irrigation, drainage 

and supply schemes 

and propose solutions 

for planning and 

upgrading such water 

schemes.  

- Develop scenarios of 

climate change impact 

on the operational 

mechanism of water 

irrigation, drainage and 

supply schemes;  

- Solutions for planning 

and upgrading such 

schemes. 

- Forecast climate change 

impacts on the operational 

mechanism of water irrigation, 

drainage and supply schemes; 

- Propose solutions for 

planning and upgrading the 

system. 

- Forecast climate change 

impacts on the operational 

mechanism of water 

irrigation, drainage and 

supply schemes; 

- Solutions for planning and 

upgrading the scheme 

system. 

10,000 2012-

2014 

 

7 Study scenarios of 

rising-sea level 

impacts on salinity 

intrusion, sea and 

river embankment 

- Develop scenarios of 

rising-sea level impacts 

on salinity intrusion, 

sea and river 

embankment systems; 

- Define scenarios of rising-

sea level impacts on salinity 

intrusion, sea and river 

embankment systems; 

- Propose solutions for 

- Scenarios of rising-sea- 

level impacts on salinity 

intrusion, sea and river 

embankment  

Solutions for planning and 

6,000 2010-

2012 
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No. Tasks Description Objective Products 

Total fund 

(VND 

million) 

Time 

systems and propose 

solutions for planning 

and upgrading the 

systems. 

- Develop solutions for 

planning and upgrading 

the systems.  

planning and upgrading the 

systems. 

upgrading the systems. 

8 Study climate change 

impacts on safety and 

effectiveness of 

reservoirs and propose 

climate change 

suppression measures. 

- Study, assess climate 

change impacts on the 

operational mechanism 

of reservoirs; 

- Collect data and 

define arguments for 

climate change 

adaptation and 

mitigation solutions; 

- Develop processes, 

technologies for some 

major adaptation and 

mitigation solutions. 

- Assess climate change 

impacts on the operational 

mechanism of reservoirs  

- Define arguments for climate 

change adaptation and 

mitigation solutions;  

- Develop processes, 

technologies for some major 

adaptation and mitigation 

solutions. 

- Report on climate change 

impacts on the safe and 

effective operational 

mechanism of reservoirs;  

- Scientific background 

paper for climate change 

adaptation and mitigation 

solutions to ensure the safe 

and effective operation of 

reservoirs;  

- Guidelines for assessing 

climate change impacts on 

the safe and effective 

operation of reservoirs; 

- Processes, technologies for 

some major solutions;  

- Application of processes, 

technologies to a specific 

reservoir in the Central 

Region. 

3,000 2011-

2013 

9 Study scenarios of 

climate change 

impacts on 

biodiversity, forest 

- Develop scenarios of 

climate change impacts 

on biodiversity, forest 

ecosystems and 

- Forecast climate change 

impacts on biodiversity, forest 

ecosystems and wetlands; 

- Propose climate change 

- Scenarios of climate 

change impacts on 

biodiversity, forest 

ecosystems and wetlands; 

5,000 2012-

2015 
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No. Tasks Description Objective Products 

Total fund 

(VND 

million) 

Time 

ecosystems and 

wetlands and propose 

climate change 

adaptation measures.  

 

wetlands; 

- Develop climate 

change adaptation 

measures. 

adaptation measures. - Climate change adaptation 

measures. 

10 Study, select high 

drought and disease-

resistant forest 

seedlings adaptable to 

climate change. 

- Make a list of 

drought-resistant 

species suitable for 

different ecological 

zones; 

- Develop guidelines on 

how to recognise 

suitable species, 

species features and 

planting techniques of 

some high economic 

value drought-resistant 

species. 

Select a group of drought-

resistant species with a water-

reserving function and high 

economic effectiveness as 

well as being suitable for 

different climate and soil 

conditions. 

 

- List of drought-resistant 

species suitable for different 

ecological zones;  

- Guidelines on how to 

recognise suitable species, 

species features and planting 

techniques of some high 

economic value drought-

resistant species. 

5,000 2012- 

2014 

11 Study and assess 

biomass and carbon 

baseline study of 

different forest types 

and forest land in 

forest ecological 

areas.  

 

Assess biomass and 

develop carbon 

baseline of different 

forest types and forest 

land in forest 

ecological areas. 

Assess biomass and develop 

carbon baseline of different 

forest types and forest land in 

forest ecological areas. 

Carbon baseline of different 

forest types and forest land 

in forest ecological areas.  

4,000 2012-

2014 

12 Study climate change 

impacts on 

- Define climate change 

impacts on aquaculture 

- Assess climate change 

impacts on aquaculture area, 

- Report on impacts on 

aquaculture area, marine 

6,000 2012-

2015 
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No. Tasks Description Objective Products 

Total fund 

(VND 

million) 

Time 

aquaculture area, 

marine productivity, 

production and 

resources and propose 

marine resource 

conservation and 

adaptation solutions  

 

area, marine 

productivity, 

production and 

resources in a specific 

selected research area; 

- Develop marine 

resource conservation 

and adaptation 

solutions. 

marine productivity, 

production and resources; 

- Propose marine resource 

conservation and adaptation 

solutions. 

 

productivity, production and 

resources in a specific 

selected research area; 

- Solutions for marine 

resource conservation and 

adaptation. 

 

 

13 Study, assess climate 

change impacts on 

livelihood of local 

people in the areas 

affected by natural 

disasters and rising-

sea level areas inseven 

ecological zones and 

propose solutions for 

livelihood 

diversification and 

building capacity for 

climate change 

adaptation and 

mitigation. 

- Develop a report on 

climate change impacts 

on livelihood of local 

people in the areas 

sensitive to climate 

change; 

- Determine solutions 

for livelihood 

diversification and 

building capacity for 

climate change 

adaptation and 

mitigation of impacts 

on people’s life. 

 

- Assess climate change 

impacts (natural disasters, 

higher temperature, salinity 

intrusion, natural resource 

degradation, rising-sea levels), 

affecting local people’s 

livelihoods in different areas; 

- Propose solutions for 

livelihood diversification and 

building capacity of climate 

change adaptation for 

communities to control 

climate risks. 

 

- Report on climate change 

impacts on livelihood of 

local people in climate 

change sensitive areas; 

- Solutions for livelihood 

diversification and building 

capacity of climate change 

adaptation and mitigation of 

climate risks affecting the 

livelihood of people. 

10,000 2011- 

2014 

14 Study and forecast 

climate change 

impacts on clean 

water supply and rural 

- Develop a report on 

analysis and 

assessment of climate 

change impacts on 

- Forecast climate change 

impacts on water supply and 

rural sanitation; 

- Propose climate change 

- A report on analysis and 

assessment of climate 

change impacts on water 

supply and rural sanitation 

4,000 2011-

2013 
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No. Tasks Description Objective Products 

Total fund 

(VND 

million) 

Time 

environmental 

sanitation and propose 

adaptation solutions. 

 

water supply and rural 

sanitation in the areas 

affected by climate 

change; 

- Determine solutions 

to mitigate climate 

change impacts on 

water supply and rural 

sanitation. 

adaptation and mitigation 

solutions. 

 

in the areas affected by 

climate change; 

- Solutions to mitigate 

climate change impacts on 

water supply and rural 

sanitation. 

15 Develop and 

implement some 

sector-oriented pilot 

models/projects for 

climate change 

adaptation and 

mitigation. 

- Define solutions; 

- Implement sector-

oriented pilot models 

for climate change 

adaptation and 

emission reduction. 

Develop and implement some 

sector-oriented pilot 

models/projects for climate 

change adaptation and 

emission reduction. 

Sector-oriented pilot models 

for climate change 

adaptation and emission 

reduction. 

 

10,000 2012-

2015 

16 Develop climate 

change database, 

define climate change 

impacts on 

agriculture, forestry, 

fisheries, irrigation 

and rural 

development. 

Collect and incorporate 

climate change data 

and develop climate 

change database, 

climate change impacts 

on agriculture, forestry, 

fisheries and rural 

development. 

Develop and manage climate 

change database (impacts and 

solutions) on agriculture, 

forestry, irrigation, salt 

production, fisheries and rural 

development. 

- Scientific background 

paper for selecting data 

parameters for certain 

sectors; 

- Data and information 

according to the data 

parameters selected for 

certain sectors; 

- Software for climate 

change data management 

and updating (impacts and 

solutions) applicable to 

5,000 2011-

2015 
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No. Tasks Description Objective Products 

Total fund 

(VND 

million) 

Time 

certain sectors such as 

agriculture, forestry, 

irrigation, salt production, 

fisheries and rural 

development. 

II Sector-oriented project/program development suitable for specific local conditions for the purpose of 

climate change response (mitigation and adaptation) and sector development  

72,000  

1 Review and adjust 

coastal watershed 

protection forest 

planning, protection 

and development with 

aims to enhance the 

adaptation to climate 

change and the rising 

sea levels. 

- Develop a report on 

climate change current 

situation and scenarios 

of climate change 

impacts on coastal 

protection forests; 

- Define solutions to 

coastal protection 

forest planning, 

protection and 

development to 

enhance the adaptation 

to climate change and 

the rising sea levels. 

- Assess current situation and 

forecast climate change 

impacts on coastal protection 

forests;  

- Propose solutions to coastal 

protection forest planning, 

protection and development to 

enhance the adaptation to 

climate change and the rising 

sea levels. 

- Report on climate change 

current situation and 

scenarios of climate change 

impacts on coastal 

protection forests; 

- Solutions to planning, 

protection and development 

of coastal protection forests 

to enhance the adaptation to 

climate change and the 

rising sea levels. 

5,000 2011- 

2014 

2 Study, review and 

adjust the irrigation 

master planning for 

the Red River Delta, 

coastal areas and 

Mekong Delta under 

the context of climate 

- Study scientific 

background for 

calculating hydraulic 

and hydrographical 

changes, salinity 

intrusion and drainage 

of riverine and coastal 

Provide results of hydraulic 

and hydro graphic changes, 

and salinity intrusion in 

riverine and coastal areas to  

plan for different areas. 

 

- Scenario of some 

fundamental changes in 

hydraulic and hydro graphic 

conditions; 

- Scenario of salinity 

intrusion of major riverine 

areas; 

5,000 2011- 

2015 
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No. Tasks Description Objective Products 

Total fund 

(VND 

million) 

Time 

change and rising sea 

levels. 

areas under the context 

of climate change and 

the rising-sea levels; 

 - Calculate major 

parameters of 

hydraulics and 

hydrograph to serve the 

master planning for 

different coastal areas. 

- Impacts of the rising-sea-

levels on the flood drainage 

capacity.  

3 Review and adjust the 

plan for agriculture 

and rural development  

under the context of 

climate change in the 

Red River Delta, 

Mekong Delta, 

Southeast region, 

Northern Central 

Region, Southern 

Central Region.  

- Study scientific basis 

as an input for the plan;  

- Seek solutions to plan 

for agriculture and rural 

development under the 

context of climate 

change in the Red 

River Delta, Mekong 

Delta, Southeast 

region, Northern 

Central Region, 

Southern Central 

Region. 

Review and adjust the plan for 

agriculture and rural 

development under the 

context of climate change in 

the Red River Delta, Mekong 

River Delta, Southeast region, 

Northern Central Region, 

Southern Central Region.  

 

Agriculture and rural plan 

under the context of climate 

change in the Red River 

Delta, Mekong Delta, 

Southeast region, Northern 

Central Region, Southern 

Central Region. 

5,000 2011- 

2015 

4 Review the plan for 

irrigation, 

embankment, flood 

control, climate 

change adaptation 

systems. 

- Collect existing 

planning schemes; 

- Study proposed plan 

schemes; 

- Review the planning for 

irrigation, embankment, flood 

control, climate change 

adaptation systems;  

- Plan scheme for irrigation, 

embankment, flood control, 

systems; 

 

10,000 Every 
5 

years 
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No. Tasks Description Objective Products 

Total fund 

(VND 

million) 

Time 

5 Develop technical 

standards, norms 

applicable to different 

spheres of the 

agriculture and rural 

development sectors 

in the context of 

climate change.  

- Develop technical 

norms, standards for 

cultivation, animal 

husbandry, forestry, 

fisheries, irrigation in 

the context of climate 

change.  

- Develop technical norms, 

standards for cultivation, 

animal husbandry, forestry, 

fisheries, irrigation in the 

context of climate change.  

 

- Technical norms, standards 

for cultivation, animal 

husbandry, forestry, 

fisheries, irrigation in the 

context of climate change. 

4,000 2010- 

2015 

6 Develop programs for 

selection and 

experiment of new 

plant varieties 

adaptable to climate 

change adversely 

affected areas.  

Study and develop 

programs for selection 

and experiment of new 

plant varieties 

adaptable to climate 

change adversely-

affected areas. 

Select and create new plant 

varieties adaptable to climate 

change adversely-affected 

areas. 

Programs for selection and 

experiment of new plant 

varieties adaptable to 

climate change adversely-

affected areas.  

6,000 2012-

2014 

 

7 Apply new 

technologies and 

materials to irrigation 

and embankment 

schemes to mitigate 

adverse impacts of 

climate change and 

the rising-sea levels. 

Apply new 

technologies and 

materials to irrigation 

and embankment 

schemes to mitigate 

adverse impacts of 

climate change and the 

rising-sea levels.  

Propose and introduce new 

suitable and highly effective 

technologies and materials to 

construct and upgrade 

irrigation schemes and dykes 

to mitigate impacts of climate 

changes and the rising-sea 

levels. 

 

New technologies and 

materials for irrigation and 

embankment schemes to 

mitigate adverse impacts of 

climate change and the 

rising-sea levels. 

8,000 2013-

2015 

8 Conserve rare and 

precious species, 

especially species less 

adaptable to 

- Develop rare and 

precious species with 

high economic and 

nutrient values; 

- Seek rare and precious 

species with high economic 

and nutrient values;  

- Propose measures to 

- Rare and precious species 

with high economic and 

nutrient values; 

- Measures to conserve rare 

6,000 2012-

2015 
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No. Tasks Description Objective Products 

Total fund 

(VND 

million) 

Time 

environmental 

conditions for 

aquaculture. 

- Develop measures in 

conserving rare and 

precious species under 

the context of climate 

change. 

conserve rare and precious 

species under the context of 

climate change. 

and precious species under 

the context of climate 

change. 

9 Study and develop 

water supply and 

sanitation 

technologies suitable 

for the areas 

frequently affected by 

natural disasters such 

as floods, droughts, 

and salinity intrusion. 

- Develop water supply 

and environmental 

sanitation technologies 

suitable for the areas 

affected by climate 

change; 

- Organise training 

courses in applying 

technologies to 

developing, managing 

and operating new 

technologies suitable 

for local conditions.  

- Select and apply water 

supply and sanitation 

technologies as a pilot to the 

areas affected by climate 

change (typhoons, floods, 

droughts and salinity 

intrusion); 

- Organise training courses 

and guide local people how to 

use proper technologies, 

ensure water supply and 

environmental sanitation 

under context of climate 

change. 

- Water supply and 

environmental sanitation 

technologies suitable for the 

areas affected by climate 

change; 

- Local people trained in 

applying technologies to 

developing, managing and 

operating new technologies 

suitable for local conditions.  

 

6,000 2012-

2014 

10 Establish, manage, 

protect, develop and 

use 16.24 million ha 

land planned for forest 

development in a 

sustainable manner, 

increasing the forest 

cover to 42-43% in 

2010 and 47% by 

Establish, manage, 

protect, develop and 

use 16.24 million ha 

land for forest planning 

in a sustainable 

manner, increasing the 

forest cover to 42-43% 

in 2010 and 47% by 

2020. 

Introduce the approach to 

sustainable management, 

protection, development and 

use 16.24 million ha land for 

forest planning, increasing the 

forest cover to 42-43% in 

2010 and 47% by 2020. 

16.24 million ha land for 

forest planning established, 

managed, protected, 

developed and used in a 

sustainable way; and the 

forest cover of 42-43% 

attained in 2010 and 47% by 

2020. 

7,000 2011-

2015 
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No. Tasks Description Objective Products 

Total fund 

(VND 

million) 

Time 

2020. 

11 Develop sector-

oriented policy and 

planning programs 

or/and projects for the 

period 201 -2015 

under context of 

climate change. 

Develop sector-

oriented policy and 

planning programs 

or/and projects for the 

period 2011-2015 

under context of 

climate change. 

Develop sector-oriented 

policy and planning programs 

or/and projects for the period 

2011-2015 under context of 

climate change.  

Sector-oriented policy and 

planning programs or/and 

projects for the period 2011-

2015 under context of 

climate change.  

 

10,000 2011-

2015 

 

III Raising awareness and responsibility of different sectors, provinces and communities  27,000  

1 Raise awareness of 

officials, public 

employees working 

for the sector as well 

as communities about 

climate change 

adaptation and 

mitigation. 

 

Disseminate state and 

sector policies and 

viewpoints to officials, 

public employees and 

communities about 

activities rated to 

climate change 

adaptation and 

mitigation. 

Raise awareness of officials, 

public employees working for 

the sector as well as 

communities about activities 

to climate change adaptation 

and mitigation. 

- Programs, documents, 

information on natural 

disasters, climate change 

adaptation; 

- Dissemination events 

organised for officials, 

public employees and 

communities. 

 

10,000 Every 

year 

2 Training and 

advanced training 

courses in natural 

disasters and climate 

change adaptation for 

communities who are 

often burdened with 

natural disasters. 

- Develop training 

programs; 

- Refresh training; 

- Training. 

Organise training and refresh 

training courses in natural 

disasters and climate change 

adaptation for communities 

who often face natural 

disasters. 

Training and refresh training 

courses in natural disasters 

and climate change 

adaptation for community 

who often face natural 

disasters. 

5,000 Every 

year 

3 Develop models 

which enable 

- Develop pilot models 

which enable 

- Propose and develop pilot 

models that enable 

- Pilot models that enable 

communities to take the 

8,000 2011- 

2015 
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No. Tasks Description Objective Products 

Total fund 

(VND 

million) 

Time 

communities to take 

the initiative in 

disaster control, 

mitigation and climate 

change adaptation. 

 

communities to take the 

initiative in disaster 

control, mitigation and 

climate change 

adaptation; 

- Develop a guideline 

on how to share 

experiences, upscale 

models between the 

areas affected by 

climate change. 

communities to take the 

initiative in natural disaster 

control, mitigation and climate 

change adaptation; 

- Propose the upscale effective 

models in the areas affected 

by climate change. 

 

initiative in natural disaster 

control, mitigation and 

climate change adaptation; 

- A guideline how to share 

experiences, between the 

areas affected by climate 

change. 

4  Develop insurance 

policy on climate risks 

related to agriculture 

and credit policy 

targeted at poor 

communities in the 

areas affected by 

climate change. 

 Develop insurance 

policy on climate risks 

relate to agriculture and 

credit policy targeted at 

poor communities in 

the areas affected by 

climate change. 

To propose to develop 

insurance policy on climate 

risks to agriculture and credit 

policy targeted at poor 

communities in the areas 

affected by climate change. 

Insurance policy on climate 

risks to agriculture and 

credit policy targeted at poor 

communities in the areas 

affected by climate change.  

4,000 2011-

2013 

IV Human resource development of the sector, spheres and provinces for the purpose of climate change 

response and development opportunities  

43,000  

1 Develop training 

program; organise 

training courses for 

human resources for 

scientific research, 

management of 

climate change impact 

- Develop training 

program in climate 

change adaptation and 

mitigation for officials 

and communities 

working for such 

different sectors as 

- Develop training program in 

climate change adaptation and 

mitigation for officials and 

communities working for such 

different sectors as 

agriculture, irrigation, 

fisheries, salt production, 

- Report on analysis and 

assessment of awareness and 

knowledge of communities 

and officials working for the 

agriculture and rural 

development; 

- Training needs assessment 

15,000 2011-

2015 
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No. Tasks Description Objective Products 

Total fund 

(VND 

million) 

Time 

mitigation and 

adaptation. 

agriculture, irrigation, 

fisheries, salt 

production, forestry 

and rural infrastructure; 

- Develop training plan 

and modules; and 

organise training 

courses accordingly 

forestry and rural 

infrastructure; 

- Develop training plan and 

modules; and organise 

training courses accordingly; 

report; 

- Training program and 

modules. 

 

2 Consolidate 

institutional 

arrangements with 

steering and 

commanding 

functions, including 

infrastructural 

improvement for 

disaster control, 

mitigation and climate 

change adaptation. 

Develop and 

consolidate  

institutional 

arrangements with 

steering and 

commanding functions 

over disaster control, 

mitigation and climate 

change adaptation. 

 

- Consolidate institutional 

arrangements with steering 

and commanding functions 

over disaster control, 

mitigation and climate change 

adaptation; 

- Enhance technical premises 

and infrastructure for disaster 

control and mitigation.  

- Institutional arrangements 

with steering and 

commanding functions for 

disaster control, mitigation 

and climate change 

adaptation; 

- Technical premises and 

infrastructure for disaster 

control and mitigation. 

5,000 Every 

year 

3 Formulate a policy on 

socialised dyke 

management, disaster 

control and climate 

change adaptation.  

Formulate a policy on 

socialised dyke 

management, disaster 

control and climate 

change adaptation.  

Formulate a policy on 

socialised dyke management, 

disaster control and climate 

change adaptation.  

 

A policy on socialised dyke 

management, disaster 

control and climate change 

adaptation. 

3,000 2011-

2013 

4 Develop and improve 

gauging stations to 

monitor the climate 

change.  

Improve gauging 

stations to monitor the 

climate change.  

Develop and improve gauging 

stations to monitor climate 

change.  

Gauging stations which 

monitor climate change. 

 

20,000 Every 

year 
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No. Tasks Description Objective Products 

Total fund 

(VND 

million) 

Time 

V Integration of climate change and the sea level rise into action plans, policies, strategies, planning, plans 

for sector/sub-sector and provincial development  

101.000  

1 Review existing legal 

instruments and 

policies, and then 

recommend 

amendment, 

supplementation and 

promulgation of legal 

documents related to 

climate change 

mitigation and 

adaptation which are 

still missing. 

Review existing legal 

instruments and 

policies then 

recommend 

amendment, 

supplementation and 

promulgation of legal 

documents related to 

climate change 

mitigation and 

adaptation which are 

still missing.  

Obtain a system of legal 

instruments, laws and policies 

in consistent with climate 

change adaptation. 

 

Recommendations on 

amendment, 

supplementation and 

promulgation of legal 

documents related to climate 

change mitigation and 

adaptation which are still 

missing.  

 

 

10,000 2011-

2015 

 

2 Develop incentive 

policies to support the 

areas frequently 

affected by natural 

disasters as well as 

insurance policy 

against disasters. 

Develop incentive 

policies to support the 

areas frequently 

affected by natural 

disasters as well as 

insurance policy 

against disasters. 

Attain incentive policies to 

support the areas frequently 

affected by natural disasters as 

well as insurance policy 

against disasters. 

- Policies to support the 

areas frequently affected by 

natural disasters as well as 

insurance policy against 

disasters; 

- Insurance policy against 

disasters. 

6,000 2012-

2014 

 

3 Formulate incentive 

policies on crop 

restructuring under 

the context of climate 

change in agricultural-

based ecological 

areas.  

- Study scientific 

background and 

practical experiences to 

develop incentive 

policies on crop 

restructuring under 

climate change context. 

Have incentive policies on 

crop restructuring under the 

context of climate change in 

agricultural-based ecological 

areas. 

 

Incentive policies on crop 

restructuring under the 

context of climate change in 

agricultural-based ecological 

areas. 

6,000 2012-

2015 
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No. Tasks Description Objective Products 

Total fund 

(VND 

million) 

Time 

 - Develop a crop 

restructuring model in 

seven ecological 

regions;  

- Develop and 

disseminate policies on 

crop restructuring 

caused by climate 

change impacts on 

agriculture-based 

ecological regions. 

4 Develop policy on 

sustainable 

management, 

protection, 

development and use 

of natural resources 

and forest land. 

Develop policy on 

sustainable 

management, 

protection, 

development and use of 

forest resources and 

forest land. 

Develop policy on sustainable 

management, protection, 

development and use of forest 

resources and forest land. 

 

Policy on sustainable 

management, protection, 

development and use of 

forest resources and forest 

land. 

 

10,000 2012-

2014 

 

5 Develop policies on 

sustainable 

management and 

development of salt 

production adaptable 

to climate change. 

Develop policies on 

sustainable 

management and 

development of salt 

production adaptable to 

climate change. 

Have policies on sustainable 

management and development 

of salt production adaptable to 

climate change  

 

Policies on sustainable 

management and 

development of salt 

production. 

6,000 2011- 

2013 

 

6 Develop and 

implement the project 

for reducing emission 

and mitigating 

- Assess current 

situation of production, 

and scenario of level 

and developments of 

- Speed up green agricultural 

production which reduces 

emissions and contributes to 

national food security and 

- Major sources of emissions 

and level of emissions from 

agricultural production to be 

assessed; 

30,000 2011- 

2015 
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No. Tasks Description Objective Products 

Total fund 

(VND 

million) 

Time 

greenhouse effects on 

agriculture in Viet 

Nam by 2020. 

 

greenhouse emission 

from specific 

agricultural production 

areas from now to 

2020; 

- Define potential 

solutions to greenhouse 

emission control for 

up-scaling; 

- Propose specific 

policies, programs, 

projects to promote 

potential solutions to 

reducing 20% emission 

by the year 2020. 

poverty reduction; 

- Keep the sector growth rate 

of 20%, and reduce the 

poverty rate by 20% and 

reduce greenhouse emissions 

by 20% for every period of 10 

years. 

 

- Potential reductions in 

greenhouse emissions from 

agricultural production to be 

assessed; 

- The master planning for 

crop and animal structure by 

2020 to be reviewed; 

- Optimal options to reduce 

by 20% of greenhouse 

emissions by 2020 to be 

defined; 

- Incentive policies on 

application of solutions to 

greenhouse emission 

reduction as well as 

implementing arrangement 

solutions. 

7 Study the proposal to 

develop technical 

procedures for 

farming cultivation, 

use of fertilisers and 

land reclamation for 

major crops in the 

areas adversely 

affected by climate 

change (including the 

Red River Delta, 

Develop technical 

procedures for farming 

cultivation, use of 

fertilisers and land 

reclamation for major 

crops to mitigate 

adverse impacts and 

promote positive 

impacts in the areas 

affected by climate 

change. 

- Develop technical 

procedures for farming 

cultivation, use of fertilisers 

and land reclamation for 

major crops to mitigate 

adverse impacts and promote 

positive impacts from climate 

change; 

- Test the aforesaid technical 

procedures in research areas;  

- Widely disseminate research 

Technical procedures for 

farming cultivation, use of 

fertilisers and land 

reclamation for major crops 

to mitigate adverse impacts 

and promote positive 

impacts in the areas affected 

by climate change. 

 

6,000 2011-

2013 
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No. Tasks Description Objective Products 

Total fund 

(VND 

million) 

Time 

Mekong Delta and 

central coastal plain). 

 procedures for the purpose of 

climate change negative 

impact mitigation and 

adaptation. 

8 Revise, amend and 

supplement legal 

documents related to 

agriculture and rural 

development with 

aims to mainstream 

climate change into 

the planning and 

agriculture and rural 

development. 

Revise, amend and 

supplement legal 

documents related to 

agriculture and rural 

development with aims 

to mainstream climate 

change into the 

planning and 

agriculture and rural 

development. 

 Revise, amend and 

supplement legal documents 

related to agriculture and rural 

development to mainstream 

climate change into the 

planning and agriculture and 

rural development. 

Legal documents related to 

agriculture and rural 

development to mainstream 

climate change into the 

planning and agriculture and 

rural development; 

5,000 2011- 

2015 

9 Develop incentive 

policy on crop 

restructuring under 

climate change 

context in agriculture-

based ecological areas 

nation-wide for the 

period 2011-2015. 

Develop incentive 

policy on crop 

restructuring under 

climate change context 

in agriculture-based 

ecological areas nation-

wide for the period 

2011-2015. 

 Develop incentive policy on 

crop restructuring under 

climate change context in 

agriculture-based ecological 

areas nation-wide for the 

period 2011-2025. 

Incentive policy on crop 

restructuring under climate 

change context in 

agriculture-based ecological 

areas nation-wide for the 

period 2011-2025. 

 

2,000 2011- 

2015 

10 Develop institution 

and policy on 

animal husbandry 

development through 

greenhouse emission 

reduction.  

Develop institution and 

policy on 

animal husbandry 

development through 

greenhouse emission 

reduction. 

Reduce administrative barriers 

and develop policies and 

institutions on further 

development of Viet Nam’s 

animal husbandry in a 

sustainable way and in a way 

- The system of institutions 

and policies on sustainable 

development and 

environmental pollution 

mitigation to be improved 

- Institutions, policies, 

10,000 2011-

2015 
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No. Tasks Description Objective Products 

Total fund 

(VND 

million) 

Time 

 to minimise environmental 

pollution. 

 

technical guidelines on 

animal waste management, 

waste management 

standards and norms to be 

finalised; 

- Policies and institutions on 

private sector participation 

in animal husbandry 

development in combination 

with environmental 

protection.  

11 Review and integrate 

climate change and 

natural disaster 

control and mitigation 

and climate change 

into national 

development plans 

and target programs.  

 

 

- Assess climate change 

impacts on natural 

disaster control and 

mitigation; 

- Mainstream natural 

disaster control and 

mitigation and climate 

change into national 

development plans and 

target programs. 

Mainstream natural disaster 

control and mitigation and 

climate change into national 

development plans and target 

programs. 

 

Legal document stipulating 

the integration of natural 

disaster control and 

mitigation and climate 

change into national 

development plans and 

target programs. 

5,000 2011-

2013 

12 Develop handbook 

guiding sustainable 

forest management 

and use, including 

reduced impact 

logging, eco-tourism 

development and 

Develop handbook 

guiding sustainable 

forest management and 

use, including reduced 

impact logging, eco-

tourism development 

and agro-forestry. 

Develop handbook guiding 

sustainable forest management 

and use, including reduced 

Impact logging, eco-tourism 

development and agro-

forestry.  

 

Handbook guiding 

sustainable forest 

management and use, 

including reduced impact 

logging, eco-tourism 

development and agro-

forestry. 

5,000 2011-

2015 
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No. Tasks Description Objective Products 

Total fund 

(VND 

million) 

Time 

agro-forestry.  

VI International cooperation with governments and international organisations to mobilise resources, 

expertise, experiences and funds for implementation of the sector action plan on climate change response. 

 

35,000  

1 Develop information 

exchange system, 

bilateral and lateral 

partnership and sub-

projects, further 

cooperate with 

climate change 

networks. 

Develop information 

exchange system, 

bilateral and lateral 

partnership & sub-

projects, further 

cooperate with climate 

change networks. 

Develop information 

exchange system, bilateral and 

lateral partnership and sub-

projects, further cooperate 

with climate change networks. 

Information exchange 

system, bilateral and lateral 

partnership and sub-projects, 

closer cooperation with 

climate change networks.  

 

7,000 2011- 

2015 

2 Develop a mechanism 

to mobilise and use 

financial aids and 

establish a fund for 

implementing climate 

change adaptation 

program. 

Develop a mechanism 

to mobilise and use 

financial aids and 

establish a fund for 

implementing climate 

change adaptation 

program. 

Develop a mechanism to 

mobilise and use financial aids 

and establish a fund for 

implementing climate change 

adaptation program.  

A mechanism to mobilise 

and use financial aids and 

establish a fund for 

implementing climate 

change adaptation program. 

8,000 2011-

2015 

3 Establish a self-

financing Fund for 

natural disaster 

control and 

mitigation.  

Establish a self-

financing fund for 

natural disaster control 

and mitigation. 

Obtain self-financing funding 

for natural disaster control and 

mitigation.  

 

A self-financing fund for 

natural disaster control and 

mitigation. 

10,000 2011-

2015 

 

4 Organise a 

cooperation platform 

for natural disaster 

control and mitigation 

Organise a cooperation 

platform for natural 

disaster control and 

mitigation and climate 

Organise a cooperation 

platform for natural disaster 

control and mitigation and 

climate change adapation. 

A cooperation platform for 

natural disaster control and 

mitigation and climate 

change adapation. 

5,000 Ever

y 

year 
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No. Tasks Description Objective Products 

Total fund 

(VND 

million) 

Time 

and climate change 

adapation. 

change adapation. 

5 Make cooperation 

with national, regional 

and international 

organisations in 

natural disaster 

mitigation and climate 

change adaptation. 

Make cooperation with 

national, regional and 

international 

organisations in natural 

disaster mitigation and 

climate change 

adaptation. 

Make cooperation with 

national, regional and 

international organisations in 

natural disaster mitigation and 

climate change adaptation. 

Cooperation with national, 

regional and international 

organisations in natural 

disaster mitigation and 

climate change adaptation. 

5,000 Ever

y 

year 

VII Monitoring and Evaluation  15,000  

1 Develop M&E work 

plan and M&E system 

for the fulfilment of 

objectives and tasks of 

the action plan. 

Develop M&E work 

plan and M&E system 

for the fulfilment of 

objectives and tasks of 

the action plan. 

Develop M&E work plan and 

M&E system for the 

fulfilment of objectives and 

tasks of the action plan. 

M&E work plan and M&E 

system for the fulfilment of 

objectives and tasks of the 

action plan. 

5,000 2011-

2015 

2 Organise the 

implementation of the 

M&E work plan and 

approaches to 

fulfilling objectives 

and tasks of the action 

plan. 

Organise the 

implementation of the 

M&E work plan and 

approaches to fulfilling 

objectives and tasks of 

the action plan.  

Implement the M&E work 

plan and approaches to 

fulfilling objectives and tasks 

of the action plan in an 

effective way. 

- M&E report on specific 

activities; 

- Work plan for 

supplementing and adjusting 

the action plan. 

10,000 2011-

2015 

 Total fund: (VND four hundred and two billion)= USD 20.1 million 402,000  

Sources: (MARD, 2011e) 
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Appendix 6. List of prioritised climate change adaptation projects 

No. Program/project titles Location 
Time 

frame 
Objectives/Tasks 

Est. 

Budget 

(VND 

billion) 

I Capacity building for central 

region communities in flood 

control 

Central Region- 

coastal 

provinces 

5 years - To control over the sea level rising and 

mitigate natural disasters in provinces : Ha 

Tinh, Quang Tri, Thua Thien Hue, Da Nang, 

Quang Nam, Quang Ngai, Binh Dinh, Phu 

Yen, Khanh Hoa, Ninh Thuan and Binh 

Thuan.  

- Main activities: (1). Build storm shelters for 

communities; (2). Support poor households to 

build their consolidated houses; (3). Further 

equip rescue facilities. 

2,000 

II Forestry       4,000 

1 National Program for 

“Reforestation and Rehabilitation 

of mangrove forest and sand break 

coastal protection forests period 

2010-2015”. 

3 projects for 3 

coastal regions 

of Viet Nam  

6 years - To protect sea embankment system as well as 

infrastructure to serve coastal local people’s 

production and life; 

- To enhance biodiversity of the coastal 

ecosystem; 

- Build capacity of climate change adaptation 

and livelihood improvement. 

3,500 

2 Reforestation and rehabilitation of 

watershed protection forests in 

Northwest Region-Phase 1 

Lai Chau and 

Lao Cai 

province 

5 years - To increase the watershed forest cover to 

protect soil, control floods, stabilise water 

supply; to combine between conservation and 

development; 

 - To harmonise socio-economic and 

environmental benefits, to ensure sustainable 

development. Phase 1 focuses on 2 provinces, 

290 
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No. Program/project titles Location 
Time 

frame 
Objectives/Tasks 

Est. 

Budget 

(VND 

billion) 

of Lai Chau and Lao Cai. 

3 Building capacity of forest 

management and protection and 

forest fire management in Viet 

Nam  

5 provinces 3 years - To finalise legal documents and institution 

on forest protection; develop mechanism, 

policy and financial regimes of forest 

protection and forest fire management; 

- To conserve biodiversity; 

- To strengthen the law enforcement; enhance 

capacity of forest management and protection 

and fire management; disseminate, educate 

and raise awareness of forest protection and 

fire management; 

- To apply science and technology to forest 

resource management and forest fire 

management; 

- To organise training and refresher courses in 

forest management and protection and fire 

management and 

- To equip means and facilities to serve forest 

protection and management and fire 

management. 

210 

III Agriculture     5,000 

1 Measures in greenhouse emission 

reduction and climate change 

adaptation in key rice-growing 

areas in Viet Nam.  

Provinces 5 years - To support farmers to adopt GAP, the 

principle of 3 increases and 3 decreases, 

seasonal rotational cropping; make investment 

in the secondary irrigation systems;  

- To support to use different kinds of new and 

environment-friendly fertilisers. 

1,500 
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No. Program/project titles Location 
Time 

frame 
Objectives/Tasks 

Est. 

Budget 

(VND 

billion) 

2 Sustainable cassava production 

expansion to supply raw materials 

for biofuel production from 2011 

to 2015. 

Provinces 5 years - To develop sustainable cassava production 

areas attached to biofuel production system; 

- To contribute to increase the effectiveness of 

land use as well as higher crop productivity 

and higher economic effectiveness. 

1,000 

2 Intensive sugar cane production 

expansion to contribute to biofuel 

production.  

Provinces 5 years - To set up a raw material production system 

attached to ethanol production line; 

- To contribute to ensure energy security, 

ecological environment and higher living 

standards for local people. 

1,000 

4 Development of a national biogas 

program 

Nation-wide 5 years - To improve livelihoods, develop the animal 

husbandry sector in a sustainable way; 

- To provide recyclable energy, reduce 

greenhouse emissions and develop biogas in a 

sustainable manner. 

1,500 

IV Fisheries       3,000 

 Marine resource exploitation and protection      2,150 

1 Development of storm shelters to 

avoid storms and fishing logistics 

(including 18 projects). 

Coastal 

provinces  

10 years - To enable the mooring of 50,000 fishing 

boats for high risk weather periods such as 

when tropical low pressure systems and storms 

are evident; develop infrastructure for product 

consumption and offshore fishing; 

- To protect marine resources and guide how 

to use fishing grounds. 

1,650 

2 Development of fishing boat safety 

projects and appropriate fishing 

management information system. 

28 coastal 

provinces  

 

5 years To contribute to improve and modernise the 

fishing management information systems for 

managing and monitoring fishing activities 

500 
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No. Program/project titles Location 
Time 

frame 
Objectives/Tasks 

Est. 

Budget 

(VND 

billion) 

effectively and safely.  

 

V Investment projects for aquaculture 

infrastructure 

    850 

1 Infrastructure for centralised 

aquaculture in Quynh Luu district.  

Nghe An  3 years To invest in infrastructural construction of 

intensive shrimp-raising areas with high 

productivity, ensuring sustainable 

development and anti-inundation capability. 

64 

2 Infrastructure for lobster-raising 

cages in Cam Binh. 

 

Khanh Hoa 3 years - To establish a centralised and industrial 

lobster-raising area with high productivity to 

generate raw materials for export; 

- To combine between economic development 

and environmental protection for the purpose 

of sustainability. 

11 

3 Investment in infrastructure for 

centralised aquaculture in Hoang 

Sa.  

Phu Tho 5 years To invest in infrastructure for centralised 

aquaculture with high productivity and anti-

inundation capability. 

115 

4 Infrastructure for industrial 

shrimp-raising areas centralised in 

Thanh Hoa. 

Thanh Hoa 5 years To invest in upgrade of infrastructure for the 

industrial shrimp-raising zones in Thanh Hoa 

province to meet the technical requirements 

for intensive P.vannamei shrimp production 

allowing for adaptation to climate change. 

150 

5 Infrastructure for aquaculture 

centralised in Nghi Xuan. 

Ha Tinh 5 years To invest in infrastructure for centralised 

sustainable aquaculture, water supply and ant-

inundation system. 

150 

6 Investment in infrastructure for 

centralised aquaculture in Thach 

Ben Tre 5 years To develop irrigation system, transport system 

and technical infrastructure for aquaculture 

150 
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No. Program/project titles Location 
Time 

frame 
Objectives/Tasks 

Est. 

Budget 

(VND 

billion) 

Phu  development.  

7 Develop infrastructure for 

centralised onshore aquaculture in 

Kien Giang. 

Kien Giang 3 years To invest in infrastructure for centralised 

onshore aquaculture in a sustainable way with 

high productivity and climate change 

adaptability. 

70 

8 Development of infrastructure for 

centralised onshore aquaculture in 

Khanh Hoa province.  

Khanh Hoa 3 years To invest in infrastructure for centralised 

onshore aquaculture in a sustainable way with 

high productivity and climate change 

adaptability. 

70 

9 Development of infrastructure for 

centralised onshore aquaculture in 

Quang Ninh province. 

Quang Ninh 3 years To invest in infrastructure for centralised 

onshore aquaculture in a sustainable way with 

high productivity and climate change 

adaptability. 

70 

VI  Flood control scheme for urban areas and density population areas  25,000 

1 Improvement of the water drainage 

capacity in the West Ha Noi. 

Ha Noi 5 years To discharge and prevent against inundation in 

the inner city and the west of Ha Noi, in rural 

areas, industrial zones and to protect 

agricultural production activities; 

- Main items: to build Yen Nghia pumping 

station with capacity of 120 m
3
/s 

4,000 

2 Irrigation system against 

inundation in Ho Chi Minh city. 

Ho Chi Minh 5 years - To establish irrigation system against 

inundation in Ho Chi Minh city to protect 

people’s life, to serve long-term agriculture 

and fisheries development, to adapt to climate 

change and rising sea levels; 

- To meet requirements for environmental 

protection and sustainable development; 

6,000 
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No. Program/project titles Location 
Time 

frame 
Objectives/Tasks 

Est. 

Budget 

(VND 

billion) 

- To control tide by reduce the tidal level of 

canals surrounding urban areas with aims to 

enhance the drainage capacity of the urban 

drainage system located at the low altitude; 

- To gradually minimise inundation and to 

rehabilitate environment for these areas.  

- Main activities: (1) Finalise the embankment 

system of Sai Gon River; (2) Develop large-

scale tide-breaking culverts; (3) Dredge the 

water drainage system; and (4) Develop water-

regulating reservoirs. 

3 Irrigation system against 

inundation in other cities such as 

Hai Phong, Can Tho, Ca Mau and 

Vinh Long. 

Hai Phong, Can 

Tho, Ca Mau 

and Vinh Long. 

5 years - Develop an irrigation system to prevent 

against inundation in Hai Phong, Can Tho, Ca 

Mau and Vinh Long cities; 

 - Protect local people’s life, to serve long-

term agriculture and fisheries development, to 

adapt to climate change and sea-level rise; 

- Meet requirements for environmental 

protection and sustainable development;  

- Control tides to reduce the tidal level of key 

canals surrounding urban areas with aims to 

enhance the drainage capacity of the urban 

drainage system located at the low altitude; 

- Gradually minimise inundation and to 

rehabilitate environment for these areas. 

- Main activities: (1) Finalise the river 

embankment system; (2) Establish large-scale 

15,000 
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No. Program/project titles Location 
Time 

frame 
Objectives/Tasks 

Est. 

Budget 

(VND 

billion) 

tide-breaking culverts; (3) Dredge the water 

drainage system; (4) Develop water-regulating 

reservoirs. 

VII Immigration in natural disaster-

prone areas in 14 provinces 

15 projects 5 years To control natural disasters and ensure 

sustainable livelihood development. 
1,000 

VIII River and sea embankment system upgrade and improvement  10,000 

1 Investment program for 

consolidating and upgrade dyke 

system of Northern region and 

Northern Central region rivers. 

Northern 

Region + 

Northern 

Central Region  

5 years To control and prevent effects of sea-level rise 

and mitigate natural disasters.  

 

4,000 

2 Investment program for 

consolidating and upgrade sea 

embankment system spreading 

from Quang Ninh to Quang Nam 

provinces  

Provinces from 

Quang Ninh to 

Quang Nam 

5 years To control and prevent effects of sea level rise 

and mitigate natural disasters.  

 

2,910 

3 Investment program for 

consolidating and upgrade sea 

embankment system from Quang 

Ngai to Kien Giang province. 

Provinces from 

Quang Ngai to 

Kien Giang 

 

5 years To control and prevent effects of sea- level rise 

and mitigate natural disasters.  

 

3,090 

IX Support to national target program for clean water and rural environmental sanitation  1,000 

1 Project for rural clean water supply 

in some coastal provinces of the 

Central Region. 

Phu Yen, 

Khanh Hoa, 

Ninh Thuan and 

Binh Thuan.  

5 years To supply domestic water for people living in 

the areas with water scarcity. 

 

650 

2 Component for domestic water 

supply and rural sanitation-under 

the climate change adaptation 

Can Tho, Ca 

mau, Ben Tre 

and Dong Thap.  

5 years To supply water and rural environmental 

sanitation for provinces salinised by sea level 

rise. 

350 
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No. Program/project titles Location 
Time 

frame 
Objectives/Tasks 

Est. 

Budget 

(VND 

billion) 

project in the Mekong Delta.   

X Program for finalisation, upgrade and closed connection of irrigation schemes  10,000 

1 Irrigation system on Tien River-

Hau River (including Nam Mang 

Thit system) 

Vinh Long and 

Tra Vinh 

10 years - Control the salinity (4 g/l) of 30,000 ha 

located in the affected areas and increase 

irrigation and drainage capacity for 

approximately 60,000 ha in Vung Liem (Vinh 

Long) and Tieu Can, Cang Long (Tra Vinh) 

districts;  

- Improve domestic water supply for local 

people; 

- Control tides and salinity and supply 

irrigation water and drain water for the Vung 

Lien basin in particular and Nam Mang Thit 

region in general in the context of climate 

change-SLR. 

- Main activities: (1)To build culverts in Vung 

Liem, My Van, Bong Lot and Tong Ton; (2) to 

dredge the segment of the Mang Thit river 

,and the primary canals connecting to Vung 

Liem river, including: Bung Truong , Tong 

Phi, and Phop canals; (3) to upgrade 10 km of 

the embankment system along the Co Chien 

River in the two communes of Trung Thanh 

Tay and Que An (Vung Liem); (4) to build the 

secondary sewer system and; (5) to set up a 

secondary culvert system. 

800 

2 Irrigation system of Dong Thap Long An and  10 - Protect against widespread floods that cover 1,000 
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No. Program/project titles Location 
Time 

frame 
Objectives/Tasks 

Est. 

Budget 

(VND 

billion) 

Muoi Delta 

 

Dong Thap years several provinces and flow into the center of 

the Dong Thap Muoi Delta in the early and 

late harvest seasons with the aims of 

controlling the inundation in the inner Dong 

Thap Muoi Delta to protect sustainable 

production of 2 crops of Spring/Winter and 

Autumn/Summer in the deeply-submerged 

areas and the 3
rd

 crop in the shallowly-

inundated areas; 

- Limit losses of life and of property of both 

local people and the state; 

- Reduce cost of infrastructure construction 

and reduce the economic impact on the 

population by redistribution of settlements; to 

facilitate the increase of alluvial land along the 

Tien river, especially in the areas 

administrated by Long An province; 

- Cooperate with relevant agencies to enhance 

the transport route N1, residential clusters 

above high water for evacuation and the 

waterway transport route;  

- Protect the national Southwest border 

security. 

- Main activities include: (1) flood control 

embankment system, water supply canals and 

the Hai Tam flood barrage, flood control 

systems such as Hai Thang Chin, Khang 
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frame 
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Est. 

Budget 

(VND 
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Chien, Binh Thanh, Thong Nhat, Cai Cai and 

Tan Cong Chi; (2) water supply and flood 

control systems, namely Sa Rai, Tan Thanh, 

Cai Bat, Tan Hung, Song Trang; and (3) Tan 

Thanh-Hai Tam bridges. 

3 Irrigation system of Tu Giac Long 

Xuyen quadrangle 

 

An Giang and  

Kien Giang 

 10 

years 

- Build a dam to control salinity, store fresh 

water and protect against inundation in 

approximately 50,000 ha in Chau Thanh and 

Tan Hiep districts and Rach Gia city; 

- Improve water supply conditions to serve 

local people, especially in Rach Gia city; 

- Control tides, prevent against salinity 

intrusion, supply irrigation water for the 

aforesaid areas, in particular and for the entire 

Long Xuyen quadrangle in general in the 

context of climate change SLR; 

- Main activities: (1) to build culverts at the 

end of the Rach Gia-Long Xuyen canal (about 

60m), the Tron canal (20m) and secondary 

canals connecting to the Cai San canal; (2) to 

dredge the Rach Gia-Long Xuyen and Tron 

canals; (3)to dredge the secondary culvert 

system. 

200 

4 Irrigation system of Ca Mau 

Peninsula (including the irrigation 

system in O Mon Xa No in Quan 

Lo Phung Hiep district). 

Kien Giang, Ca 

Mau, Bac Lieu 

and Hau Giang.  

 10 

years 

- Enhance the irrigation system to meet the 

demands of agro-forestry and marine 

production (shrimp farming and ocean fishing) 

on the basis of the planning for agricultural 

1,000 
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No. Program/project titles Location 
Time 

frame 
Objectives/Tasks 

Est. 

Budget 

(VND 
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restructuring by 2020 consistent with –

sustainable development in the context of 

climate change and SLR;  

- Enhance the irrigation system to supply 

sufficient fresh and salt water for 1.2 million 

ha of farming land and shrimp/fish ponds;  

- Provide effective flood control for one 

million ha on the west bank of the Hau River; 

- Supply fresh water for domestic and 

industrial consumption; 

- Develop a management and operation system 

to serve production activities of different 

sectors and to use water resources effectively. 

- Main activities: (1) Enhance the O Mon-Xa 

No irrigation system (build secondary culverts, 

dredge secondary canals); (2) Enhance the 

Quan Lo-Phung Hiep irrigation scheme 

system, which forms the boundary between 

fresh and salt water flows, by improving the 

mobile barge dam;(3) enhance the Bien Nhi 

culvert, by constructing the Xeo Ro culvert; 

(4) Upgrade sea embankment system; (5) 

dredge water intakes coming from Hau River; 

(6) improve the Cai Lon-Cai Be Culvert and 

Green Lock; (7) enhance the irrigation system 

for marine production; (8) enhance the 

secondary irrigation system and (9) set up a 
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Budget 

(VND 

billion) 

Supervisory Control And Data Acquisition 

system (SCADA). 

5 The irrigation system of Bac Ben 

Tre. 

Bac Ben Tre 10 

years  

- Ensure fresh water supply for production and 

domestic consumption of 900,000 local people 

living in 4 districts and cities of the north of 

Ben Tre province; 

- Improve water environment and improve the 

quality of life of local people; 

- Increase food, crop and animal production in 

order to meet domestic demands; to strive for a 

production of 360,000 tonne of rice, ensuring 

an average per capita productivity of 350 

kg/person/year by 2010; 

To serve socio-economic development strategy 

of Ben Tre province by achieving an average 

growth of 9.5% per year; 

- Main activities: (1) enhance Ba Lai culvert, 

An Hoa culvert-cum-lock, Ben Tre culvert-

cum-lock, Ben Ro culvert, upstream Ba Lai 

channel; (2) enhance the salt breakwater 

system and schemes under the dyke system, 

including the Ham Luong dyke (on the left), 

My Tho dyke (on the right), South China Sea 

embankment and culverts underneath such 

dykes Tan Phu, Thu Cuu, Son Doc 2, Dinh 

Trung, and 27 culverts at the intake gate of the 

channels; enhance the 1
st
 channel system: 

1,000 
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No. Program/project titles Location 
Time 

frame 
Objectives/Tasks 

Est. 

Budget 

(VND 

billion) 

about 240 km of channel; and enhance the 

secondary irrigation system. 

6 Repair and upgrade of the Tan An-

Dap Da system  

Binh Phuoc  5 years - To irrigate, drain and control floods, keep 

fresh water and prevent against salinity 

intrusion of the total area of 16,000 ha farming 

land in and nearby the Tan An Rockfill Dam; 

to cope with climate change - SLR to provide 

fresh water for 14,020 ha in Tan A Rockfill 

Dam industrial zone and urban development in 

such districts as Phu Cat, An Nhon, Tuy Phuoc 

and Quy Nhon city; 

- Main activities: Increase the altitude of 

spillways and culverts of the entire system by 

0.33-0.45 m to replace inlet and exhaust 

valves. 

150 

7 Drain and spill floods away, 

prevent against landslide in the 

downstream Thoa River  

 

Quang Ngai  5 years  - Drain and spill floods away, control early, 

late and sub-chronic floods, prevent against 

salinity intrusion and keep fresh water for two- 

crop agriculture production practise; to fight 

against riverine landslides; 

- To adapt and live with the main flood season; 

to stabilise and improve local people’s life in 

project selected areas; 

- Main activities: (1) dredge and expand the 

cross section of the Axis of the major drainage 

up to about 28 km in length, to deflect water 

flows of the two meandering reaches of Thoa 

350 
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Time 

frame 
Objectives/Tasks 

Est. 

Budget 

(VND 

billion) 

River; (2) revet the embankment from K6+322 

to K28+117 (21.8 km in length);(3) to revet 

some reaches of the total length of 2.2km of 

the axis of the major drainage which are 

covered with a cladding of stone, concrete or 

geotextile used to protect the sloping surface 

of the embankment against erosion; (4) to 

construct 84 water-regulating schemes on the 

main drainage axis, including 4 dams and 56 

drainage culverts connecting between paddy 

fields and canals, 14 decentralised pumping 

stations and 10 transport bridges. 

8 Upgrade of irrigation system Ninh 

Hoa Dai, Quang Dien district.  

Thua Thien 

Hue 

5 years - Ensure a fast floodway, not causing 

inundation, to thoroughly prevent against sub-

chronic and early floods covering 4.4000 ha 

farming land for summer-spring crop in Sia 

town and 6 communes;  

- Ensure sustainable irrigation in dry season; 

- Reduce the time of inundation in project 

areas in main flood season, to improve 

ecological environment, contributing to 

gradually improve livelihoods; 

 - To combine between development of littoral 

zones into public transport system and 

secondary transport ways; 

- Main activities: (1) to dredge and build 2 

new drainage culverts; (2) upgrade the right 

190 
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No. Program/project titles Location 
Time 

frame 
Objectives/Tasks 

Est. 

Budget 

(VND 

billion) 

and left banks of Bo river; (3) upgrade and 

consolidate the bald-headed Dyke Dien 

Hong;(4) to dredge and revet the embankment 

for transport road; (5) expand 2 drainage 

culverts; (6) build 7 pumping stations.  

9 Upgrade of the irrigation system in 

the Rac River canal system. 

 

Ha Tinh  5 years  - Consolidate the irrigation system in the Rac 

River canal system in order to ensure water 

supply capacity as designed, providing 

sufficient irrigation water for 8,150 ha farming 

land and domestic consumption by local 

people in the vicinity; 

- Main activities: Consolidate primary canals + 

reinforce the trapezium-formed cross section 

of the primary canals with concrete; construct 

roads at the two banks for management and 

operation. 

250 

10 Restoration and upgrade of 

irrigation system of Bai Thuong. 

 

Thanh Hoa 5 years - Ensure irrigation water for 49,800 ha and 

meet domestic water consumption for local 

people, especially Thanh Hoa city and other 

districts which the irrigation system passes by 

- Main activities: repair and upgrade the 

following channels: 19.3 km central channel, 

54km Northern central channel, 37 km 

Southern central channel; 53 km C6 and N8 

channels; some secondary canal routes with a 

total length of 137 km. 

450 

11 Restoration and upgrade of Nam Dinh-Ha 5 years - Propose solutions to irrigate development to 300 
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No. Program/project titles Location 
Time 

frame 
Objectives/Tasks 

Est. 

Budget 

(VND 

billion) 

irrigation system Bac Nam Ha. 

 

Nam meet water consumption demands for 

production re-arrangements and economic 

restructuring, especially shifting from paddy 

cultivation into aquaculture, plantation of high 

economic value industrial crops and fruit trees, 

flood spillways and flood control, natural 

disaster mitigation and ecological 

environmental protection with the orientation 

towards sustainable development and effective 

use of land and water resources; to ensure a 

sustainable development of water supply for 

agricultural production and other economic 

sectors, water drainage, flood control, natural 

disaster mitigation with aims to meet socio-

economic development demands for the period 

2008-2010 and by 2020. 

- Main activities: (1) Restore and upgrade 30 

different kinds of culverts underneath the dyke 

system; (2) Restore and upgrade 14 pumping 

stations; (3) Reinforce the 1
st
 grade, 2

nd
 grade 

and 3
rd

 grade irrigation system;(4) Establish 12 

pumping stations; (5) Dredge the drainage 

system; (6) Upgrade dyke segments of the 

entire system. 

12 Restoration and upgrade of 

irrigation system of Bac Hung Hai. 

Hai Duong, 

Hung Yen, Bac 

Ninh and Ha 

5 years - To invest in the repair and upgrade of 

irrigation schemes to ensure the water supply 

for 109,978 ha paddy and industrial crops; 

850 
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No. Program/project titles Location 
Time 

frame 
Objectives/Tasks 

Est. 

Budget 

(VND 

billion) 

Noi provide water resources for animal and poultry 

production as well as 21,000 ha of 

aquaculture; to provide water supply for more 

than 3 million local people and 4,240 ha of 

industrial zones and handicraft production 

establishments; to drain 192,045 ha inside the 

dyke; to protect agricultural production, 

economic entities and population clusters; to 

maintain water flows and minimise water 

pollution and depletion, protect ecological 

environment, cope with climate change 

impacts, contributing to stabilising local 

livelihoods. 

- Main activities: (1). Dredge rivers main 

rivers; (2) Re-build Cau Xe culvert, repair An 

Tho culvert; (3) Build new culvert intake from 

Red River; (4) Build a new culvert and 

pumping station intake from Luoc River; (5) 

Repair and upgrade irrigation schemes and 

dyke segments of the entire system. 

13 Repair, upgrade of pumping 

stations and irrigation system of 

Tan Yen, Viet Yen and Hiep Hoa 

districts of the irrigation system of 

Cau River, Bac Giang province. 

 

Bac Giang 5 years - Ensure irrigation water supply and drainage 

of the system covering Hiep Hoa, Viet Yen 

and Tan Yen districts of Bac Giang province; 

increase the productivity of key pumping 

stations, ensuring the safety of the operational 

mechanism to serve agricultural production  

- Main activities: (1) Automatic irrigation 

200 
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No. Program/project titles Location 
Time 

frame 
Objectives/Tasks 

Est. 

Budget 

(VND 

billion) 

system: consolidate 46.6 km canal (primary 

canal: 21.1 km; canal grade 2: 25.5 km) which 

irrigate 7,691 ha; (2) hydro dynamic irrigation 

system: restore and upgrade 4 pumping 

stations for 2 Viet Yen and Tan Yen districts 

and 10 km drainage canal (Truc Nui, Gia Son, 

Huu Nghi, Lien trung), supply water for 728 

ha; and drain 691 ha; (3) to construct 2 

operating offices with the total area of 1920 

m
2
. 

14 Other irrigation projects         

14.1 Repair and upgrade of irrigation 

schemes including 

Pac Ta, Muong So, Noong Heo, 

Then Sin, Ho Thau, Binh Lu, Ban 

Bo, Muong Kim, Muong Than. 

Lai Chau  5 years  To supply irrigation water for approximately 

2,500 ha paddy in some communes of Tan 

Uyen, Phong Tho, Sin Ho, Tam Duong and 

Than Uyen district. 

 

100 

14.2 Construction of Huoi Be and Huoi 

Trang Tai reservoirs  

Dien Bien 5 years To supply irrigation water for 200 ha and 

supplement water for Nam Rom canal system. 

200 

14.3 Construction of Van Lang 

reservoir. 

Thai Nguyen 5 years - Supply additional water for the Thac Huong 

irrigation system in dry season to enable 

irrigation of 25,100 ha farming land;  

- Regulate water to ensure the minimum water 

flows of Cau River behind Thac Huong dam in 

drought season; 

- Improve ecological environment in the 

province; control floods in Thai Nguyen city 

in combination with power generation; 

900 
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Time 

frame 
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Budget 

(VND 
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aquaculture in reservoir beds; tourism 

landscape development. 

- Main activities: (1) to build reservoirs with 

the total capacity of 100.6 million m
3
, build 

key schemes in Van Lang commune, being 2 

km away from the confluence of Cau River 

and Cai stream towards to the downstream, 30-

35 km away from Thai Nguyen city to the 

Southwest; (2) capacity of additional irrigation 

water supply for 25,100 ha farming land of 

Thac Huong irrigation system, ensuring the 

minimum water flows of Cau River behind the 

Thac Huong Dam at 6.7 m
3
/s to improve the 

regional ecological environment in 

combination with power generation with the 

capacity of about 15 MW. 

14.4 Restoration and upgrade of 

pumping station Truc Tay. 

Bac Giang 3 years Drain water for 8,276 ha of basin, including 

3,604 ha of industrial zone and urban areas 

according to new targets developed for the 

period 2008-2015.  

100 

14.5 Repair and upgrade of Lien Son 

dam. 

Vinh Phuc 3 years - Ensure the safety of the dam together with 

pumping stations of Dai Dinh and Bach Hac, 

- Supply sufficient irrigation water for more 

than 20,000 ha in districts as Vinh Tuong, Yen 

Lac, Lap Thach, Vinh Yen and Tam Dung and 

a part of Me Linh district (Ha Noi);  

- Provide water for nearly 1,000 ha farming 

200 
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frame 
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Budget 

(VND 
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land behind the downstream Lien Son dam. 

14.6 Restoration and upgrade of Phu Sa 

pumping station. 

Hanoi 3 years - To supply water for more than 20,000 ha/3 

crops in 4 districts; 

- To supply water for a partial area irrigated by 

the irrigation system Dong Mo; 

- To supply water for domestic consumption, 

economic development and to meet other 

demands. 

200 

14.7 Upgrade and dredge of Co Le-Ba 

Nu canal of the Nam Ninh 

irrigation system. 

Nam Dinh 3 years - To provide a sufficient water supply for 

1,700 ha farming and watering 2,823 ha 

natural land in 8 communes including Nam 

Thanh, Nam Loi, Nam Hai (Nam Truc 

district); Co Le town, Trung Dong, Truc Tuan, 

Truc Dao and Truc Thanh (Truc Ninh district); 

- To meet local people’s domestic water 

demands and to improve environment; 

- To fight against water course encroachment, 

- To improve local livelihoods and culture in 

the province. 

50 

14.8 Repair and upgrade of Chat Thanh 

and Quy Hau pumping stations in 

Kim Son districts 

Ninh Binh 3 years To provide a sufficient water supply for 2,918 

ha (including 1,500 ha farming land) in 11 

communes; 

- To sufficiently irrigate 2 crops and serve 

intensive agricultural production; 

- To increase the number of crops and 

productivity and improve environmental 

pollution in project areas. 

100 
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Objectives/Tasks 
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Budget 
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14.9 Urgent dredging and restoring of 

the main channel Tien Hoang 

which supplies water for Yen 

Khanh and Kim Son districts 

Ninh Binh 3 years - Irrigate 4,354 ha of natural land in Yen 

Khanh district and a part of Kim Son district; 

- To supply irrigation water for 2,613 ha of 

farming land to meet demands of agricultural 

production and environmental sanitation in 

project area.  

80 

14.10 Nam Viec irrigation system  

System, Que Phong district, Nghe 

An province.  

Nghe An 3 years - To supply irrigation water for 640 ha of 

agricultural land;  

- To develop livestock industry (2,849 

buffaloes, 642 cows, 2,799 pigs, 26,556 

poultry and 23 tonne of fishes); 

- To promote the natural landscape of Sao Va 

Waterfall in combination with water resource 

project development to explore tourism 

opportunities.  

130 

14.11 Construction of Suoi Cai Tan 

reservoir in Phu Hoa district, Son 

Hoa  

Phu Yen 5 years To improve the capacity of irrigation supply, 

drainage and safety of the reservoir under 

climate change conditions.  

 

250 

14.12 Repair and upgrading of Da Mai 

lake 

Khanh Hoa 3 years To improve effectiveness of the operation and 

capacity of water supply for 198 ha and the 

safety of reservoirs under the climate change 

context. 

100 

14.13 A group of Dak Long, Dak Ro Gia 

and Dak Ro Net structures 

Kon Tum 3 years  To improve the effectiveness and capacity of 

water supply under the climate change context.  

100 

14.14 Da Lay Reservoir Lam Dong 5 years To construct Da Lay reservoir and irrigation 

system for 1,118 ha of farming land and to 

250 
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meet local people’s domestic water 

consumption demands. 

14.15 Da Si Reservoir  Lam Dong 5 years To construct reservoirs and irrigation system 

for 1,517 ha of farming land and generate a 

supply of domestic water for local people in 

the province.  

250 

14.16 Water transferring channel Bien 

lac-Ham Tan, Tanh Linh and ham 

Tan district 

Binh Thuan 5 years - To supply water for 1,500 ha of farming land 

in Ham Tan district; 

- To supply untreated water for 2,336 ha in 

Tan Duc industrial zones (900 ha), Tan Phuc 

(800 ha) and Son My (636 ha) by means of 

increasing the capacity of Song Dinh 3 

reservoir; 

- To supply untreated water for 120,000 people 

of population clusters and services in industrial 

zones. 

250 

XI Irrigation works for aquaculture 1,000 

1 Infrastructure construction for  

Aquaculture in low-lying fields in 

Nho Quan, Gia Vien and Hoa Lu 

districts of Ninh Binh province 

Ninh Binh  5 years To construct complete infrastructure for 

aquaculture for about 1,200 ha of low-lying 

paddy fields in Nho Quan districts (500 ha), 

Gia Vien (400 ha) and Hoa Lu (300 ha). 

 

120 

2 Upgrade of the irrigation system 

for aquaculture area to the west of 

the transport intersection of Long 

Xuyen city. 

An Giang 5 years To upgrade the irrigation system to supply 

water for 1,265 ha of aquaculture. 

 

230 

3 Upgrade of the irrigation system Dong Thap  5 years  To upgrade the irrigation system to supply 150 
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for fish aquaculture in Cao Lanh 

and Chau Thanh districts 

water for 942 ha of aquaculture. 

 

4 Upgrade of the irrigation system of 

aquaculture for sub-region III Nam 

Ca Mau  

Ca Mau  5 years  To upgrade the irrigation system to supply 

water for 7,420 ha of aquaculture. 

 

150 

5 Upgrade of the irrigation system 

for Tan Duyet Aquaculture in Dam 

Doi district 

Ca Mau  3 years  To upgrade the irrigation system to supply 

water for 4,902 ha of aquaculture. 

100 

6 Upgrade of irrigation system for 

aquaculture Tam Vu Lo - Cau 

Ngang district 

Tra Vinh  3 years  To upgrade the irrigation system to supply 

water for 1,080 ha of aquaculture. 

 

100 

7 Upgrade of infrastructure for 

industrial and semi-industrial 

shrimp production Long Dine 

Dong commune, Dong Hai district 

Bac Lieu  3 years To upgrade the irrigation system to supply 

water for 5,520 ha of aquaculture. 

 

150 

XII Construction of riverine schemes and salinization and tide control schemes 5,000 

1 The Hoa River Dam Thai Binh 10 years - To prevent against salinity intrusion and 

maintain fresh water and provide water supply 

for approximately 8,500 ha farming land along 

Hoa River banks; 

- To supply water for about 3,700 ha of 

aquaculture in Vinh Bao, Thai Thuy and 

Quynh Phu districts; 

- To ensure floodway and waterway transport 

conditions on the Hoa River, in combination 

with transport bridges of the coastal economic 

route. 

200 
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- Main activities: (1) a combination of dams, 

culverts, locks and transport bridges; (2) the 

key dam is located in the pier crossing Hoa 

River in village 12 of Vinh Tien commune;(3) 

the barrier is built to connect between culvert 

to the left side of Hoa River dyke; (4) 

floodway and lock are located on the right of 

Hoa River.  

2 The Tra Ly Dam Thai Binh 5 years - To prevent against salinity intrusion and 

maintain fresh water and provide water supply 

for approximately 19,000 ha of farming land 

on the 2 banks of Tra Ly River;  

- To generate fresh water for about 370,000 

people and different economic sectors in Thai 

Binh province;  

- To ensure floodway and waterway transport 

conditions on Tra Ly River, in combination 

with transport bridges of the coastal economic 

route  

- Main activities: (1) a combination of dams, 

culverts, locks and transport bridges; (2) the 

key dam is located in Dong Quy commune of 

Tien Hai district; (3) the barrier is built to 

connect between culvert to the left side of Tra 

Ly River dyke; (4) floodway and lock are 

located on the right of Tra Ly River. 

350 

3 The Do Han Dam Hai Phong  5 years  - To prevent against salinity intrusion and 400 
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frame 
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maintain fresh water and provide water supply 

for about 10,000 ha farming land on the 2 

banks of Thai Binh River and supply water for 

approximately 2,500 ha of aquaculture in the 2 

districts of Tien Lang and Vinh Bao-Hai 

Phong city; 

- To ensure the combination between 

waterway and road transport systems crossing 

Han dame TL-211-TLD-TL 39B (Kien Giang-

Tien Lang-Vinh Bao-Hai Phong and Thai 

Thuy-Thai Binh); 

- To ensure waterway transport conditions for 

medium and small-sized boats travelling over 

the Thai Binh Rivers; 

- To ensure floodways in rainy and flood 

seasons. 

- Main activities: (1) important schemes, 

regulating culverts, locks, river-overcrossing 

bridges; dredge Thai Binh River; (2) to supply 

fresh water for project areas through the 

culverts underneath the upstream of Han Dam 

on Thai Binh River and culvert intake coming 

from the left side of Thai Binh River: supply 

water for the South of Moi River and culvert 

on the right side of Thai Binh River: to supply 

water for the northeast region Vinh Bao. 

4 The Len River Dam  Thanh Hoa 5 years - To prevent against salinity intrusion and keep 600 
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 fresh water and provide water supply for 

existing pumping stations which are able to 

irrigate more than 24,000 ha of farming land 

for Winter-Spring and Summer-Autumn crops, 

including more than 3,000 ha salted coastal 

areas and meet domestic water demands of 

250,000 coastal local people, to improve water 

quality; 

 - To virtually restore primitive state of 

floodway of Len River; to control the flood 

level rising so as not to have negative impacts 

on the drainage of internal rivers and to avoid 

the overtopping; 

- Main activities: (1) Floodways with two-way 

valves (14 water-regulating gates); (2) locks, 

the barriers overcrossing Len river; (3) locks 

on De canal; (4) fresh water supply system for 

five coastal communes of Hau Loc. 

5 Repair and upgrade of Ben Thuy 

culvert 

 

Nghe An 3 years - Drain and fight against floods, prevent from 

salinity intrusion and keep fresh water for 

more than 30,000 ha farming land in the 

region and ensure the waterway transport; 

- Main activities: upgrade, repair culvert 

(increase the aperture and replace opening and 

closing valves). 

100 

6 Breakwater sea wall of Hieu River  Quang Tri 5 years - To prevent against salinity intrusion, 

maintain fresh water and generate water 

300 
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Budget 

(VND 

billion) 

supply for 2,400 ha farming land in such 

communes as Cam Thanh, Cam Hieu, Cam 

Thuy and Cau An of Cam Lo district and 

Dong Thanh ward of Dong Ha city; 

- To meet domestic water consumption by 

more than 25,000 people living along both 

banks of Hieu River and supply water for 

cement factory with the capacity of 600,000 

tonne/year; 

- To connect transport system (connecting the 

population clusters living on both banks of the 

river in three communes/wards to the North of 

the river and two communes to the South of 

the river); 

- To create environmental landscape at the 

same time sustain flood ways of the upstream 

of Hieu River Dam; 

- Main activities: (1) To build spillway with 

the length of 105 m, 7 gates and 1 lock; (2) to 

construct transport bridges overcrossing the 

spillway with the length of 10 m and the path 

connecting the 2 river banks; (3) to build 2 

pumping stations: Quat Xa and Lam Lang. 

7 Downstream of the Dinh River 

Dam 

Ninh Thuan 5 years - To prevent against the salinity caused by 

tides on both banks of Dinh River; 

- To create a fresh water reservoir with the 

capacity of about 4 million m
3
 to supply water 

350 
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for production activities and domestic water 

consumption by local people living along the 

two banks of Dinh River; 

- To contribute to improving environment and 

climate conditions in Phan Rang -Thap Cham 

city;  

- To meet tourism development demands and 

to develop transport conditions to meet the 

urban development needs. 

- Main activities: (1) construct the downstream 

Dinh River Dam on the 500 m of the river 1.8 

km away from Dao Long bridge to the beach, 

including such items as weir, feed-regulating 

valve and lock; (2) construct walking path on 

the surface of the dam, build scheme 

management office.  

8 Culvert system of the Vam Co 

River 

Long An 10 years - To operate the scheme operational 

mechanism to control salinity and keep fresh 

water to supply water for the upstream of Vam 

Co culvert; 

- To drainage capacity in order to relieve the 

effects of inundation caused by heavy rains 

and floods; 

- To drain polluted, acidized and salinized 

water in order to improve soil and water 

environmental conditions to promote positive 

impacts and mitigate negative impacts from 

1,000 
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No. Program/project titles Location 
Time 

frame 
Objectives/Tasks 

Est. 

Budget 

(VND 

billion) 

floods occurring in basins; 

- To prevent against tides and the SLR and 

natural disasters; 

- To ensure the safety of production activities, 

life and property of local people living in 

project areas; 

- To combine road transport and waterway 

development in project areas. 

- Main activities: (1) Vam Co culvert-cum 

lock with an estimated aperture of 500-600 m 

is located in riverine areas behind the 

confluence of the 2 Vam Co River. There is a 

distance of 3-5 km between 2 primary canals 

which have a 10-30 cm bed area, 3 to 4 cm bed 

height; (2) irrigation schemes at all different 

levels and on-farm irrigation system which 

enable to serve agricultural and marine 

production development. 

9 Cai Lon-Cai Be river system  Kien Giang 10 years - To control salinity intrusion in order to 

supply sufficient fresh water for U Minh 

Thuong and U Minh Ha regions for the 

purpose of ecology-oriented production 

expansion which needs fresh water resources, 

as well as forest fire management; 

- To enhance the drainage capacity with aim to 

relieve negative effects of inundation; 

- To drain polluted, acidized and salinized 

1,700 
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No. Program/project titles Location 
Time 

frame 
Objectives/Tasks 

Est. 

Budget 

(VND 

billion) 

water to improve soil and water environmental 

conditions; 

- To prevent against tides and the sea-level 

rising and natural disasters; 

To ensure the safety of production activities, 

life and property of local people living in 

project areas; 

- To combine road transport and waterway 

transport development in project areas.  

- Main activities: (1) Cai Long and Cai Be 

lock with an estimated aperture of 500 m and 

200 m is located in riverine areas; (2) the 

channel system which transfers fresh water 

from Hau River to Ca Mau Peninsula. There is 

a distance of 3-5 km between 2 primary canals 

which have a 10-30 cm bed area and -3 to -5 

cm bed height; (3) the sea dyke system and 

subordinating works which enables the 

provision of more fresh water for Ca Mau 

peninsula; and (4) irrigation schemes at all 

different levels and on-farm irrigation system 

which enable to serve agricultural and marine 

production development. 

XIII Rural infrastructure     5,000 

1 Livelihood improvement for 

fishermen communities in coastal 

areas in Viet Nam  

Coastal 

provinces  

6 years To improve living standards of people living 

in coastal provinces. 

1,200 
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No. Program/project titles Location 
Time 

frame 
Objectives/Tasks 

Est. 

Budget 

(VND 

billion) 

2 Rural infrastructural development 

in Mekong delta provinces under 

climate change context. 

Mekong Delta  6 years To build and restore, upgrade rural 

infrastructural schemes. 

 

1,000 

3 Agricultural research infrastructure 

development for the purpose of 

climate change adaptation. 

20 research 

institutes 

 6 years To invest in human and material resource 

development for research and training 

institutions. 

 

800 

4 Rural infrastructure development 

in provinces of the Central Region 

and Binh Phuoc province. 

Provinces of the 

Central Region 

and Binh Phuoc 

province 

 6 years To construct, restore and upgrade rural 

infrastructure. 

1,000 

5 Rural infrastructure development 

in difficult communes to the South 

of the Red River and Thanh Hoa 

province 

The Red River 

Delta and 

Thanh Hoa 

province  

 6 years To construct, restore and upgrade rural 

infrastructure. 

1,000 

 Total fund: (Seventy two thousand billion VND)= about USD 3.6 billion  72,000 

 

Sources: (MARD, 2011e)
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Appendix 7. The projected peak flood flows in 2020, 2030 and 2050 in the RRD – using flood model 1971, (m
3
/s) 

No. Station River 

Location 

(km from 

estuary) 

Projected peak flood flows Increase compared to the 2010 

LU171 

2010 

LU271 

2020 

LU371 

2030 

LU571 

2050 

LU271-

LU171 

LU371–

LU171 

LU571–

LU171 

1 Son Tay Red 30.27 28,581.6 28,891.7 29,090.4 30,441.5 310.1 508.8 1,859.9 

2 Ha Noi Red 71.80 20,570.3 20,764.4 20,791.5 21,832.9 194.1 221.2 1,262.6 

3 Hung Yen Red 131.91 20,371.4 20,447.6 20,542.3 21,441.5 76.2 170.9 1,070.1 

4 Thuong Cat Duong 3.00 7,746.5 7,771.1 7,809.9 8,082.9 24.6 63.4 336.4 

5 Ben Ho Duong 29.90 7,719.6 7,742.5 7,787.9 8,037.5 22.9 68.3 317.9 

6 Trieu Duong Luoc 6.74 3,816.4 3,836.9 3,850.6 3,990.6 20.5 34.2 174.2 

7 Chanh Chu Luoc 51.29 3,778.9 3,820.2 3,834.9 3,963.7 41.3 56 184.8 

8 Thai Binh Tra Ly 26.85 3,608.3 3,629.2 3,634.9 3,753.7 20.9 26.6 145.4 

9 Nam Dinh Nam Dinh 3.30 2,706.6 2,738.3 2,743.7 2,815.4 31.7 37.1 108.8 

10 Truc Phuong Ninh Co 4.81 2,650.4 2,657.2 2,658 2,755.1 6.8 7.6 104.7 

11 Lieu De Ninh Co 29.06 2,765.2 2,791.5 2,792.3 2,912.3 26.3 27.1 147.1 

12 Phu Ly Day 126.50 275.6 354.9 329.3 333.7 79.3 53.7 58.2 

13 Ninh Binh Day 169.00 616.9 683.1 665.1 661.0 66.2 48.2 44.1 

14 Doc Bo Day 190.79 3,316.8 3,438.7 3,382.2 3,509.3 121.8 65.4 192.5 

15 Ben Đe Hoang Long 41.53 219.4 221.9 225.4 222.7 2.4 6.0 3.3 

16 Gian Khau Hoang Long 60.89 275.7 280.2 287.7 286.6 4.5 12.0 10.9 

17 Pha Lai Thai Binh 0.23 3,866.0 3,895.0 3,980.5 4,166.6 29.0 114.5 300.6 
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No. Station River 

Location 

(km from 

estuary) 

Projected peak flood flows Increase compared to the 2010 

LU171 

2010 

LU271 

2020 

LU371 

2030 

LU571 

2050 

LU271-

LU171 

LU371–

LU171 

LU571–

LU171 

18 Cat Khe Thai Binh 6.14 4,528.8 4,826.5 4,936.5 5,177.8 297.7 407.7 649.0 

19 Phu Luong Thai Binh 26.16 4,553.6 4,812.2 4,910.9 5,147.6 258.6 357.3 594.0 

20 Dong Xuyen Thai Binh 80.91 1,100.3 1,154.3 1,185.8 1,262.7 54.0 85.5 162.4 

21 Ba Nha Gua 0.62 3,053.9 3,208.2 3,267.5 3,408.0 154.3 213.5 354.1 

22 Ben Binh Kinh Thay 8.17 5,367.4 5,640.5 5,744.7 5,971.9 273.0 377.3 604.5 

23 An Phu Kinh Mon 19.33 2,741.7 2,861.1 2,903.0 3,000.9 119.5 161.4 259.2 

24 Don Son Da Bach 7.31 865.5 905.8 924.5 970.1 40.3 59.0 104.5 

25 Do Nghi Da Bach 28.28 3,552.1 3,685.9 3,753.3 3,916.4 133.8 201.2 364.3 

26 Cao Kenh Cam 0.98 3,609.5 3,751.7 3,808.6 3,941.6 142.2 199.2 332.2 

27 Cua Cam Cam 11.59 3,895.8 4,032.5 4,094.2 4,238.8 136.7 198.4 342.9 

28 Kien An Lach Tray 24.44 1,064.7 1,125.2 1,152.0 1,217.3 60.5 87.3 152.6 

Source: (MARD, 2011d)
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Appendix 8. The projected peak flood level in 2020, 2030 and 2050 in the RRD – using 1971 flood model (m) 

 

No. Station River 
Location  

(km from estuary) 

Projected peak flood level Increase compared to 2010 

LU171 LU271 LU371 LU571 LU271-LU171 LU371–LU171 LU571–LU171 

2010 2020 2030 2050 

1 Son Tay Red 30.55 16.089 16.125 16.130 16.356 0.036 0.041 0.267 

2 Ha Noi Red 71.76 13.374 13.374 13.397 13.588 0.001 0.024 0.214 

3 Hung Yen Red 132.60 8.712 8.740 8.744 8.898 0.027 0.032 0.186 

4 Thuong Cat Duong 3.65 12.960 12.961 12.979 13.175 0.001 0.019 0.216 

5 Ben Ho Duong 29.90 10.714 10.717 10.736 10.932 0.003 0.021 0.218 

6 Trieu Duong Luoc 6.42 7.417 7.442 7.450 7.579 0.025 0.033 0.162 

7 Chanh Chu Luoc 52.00 4.179 4.193 4.228 4.359 0.013 0.049 0.180 

8 Thai Binh Tra Ly 26.13 4.999 5.004 5.005 5.147 0.004 0.006 0.148 

9 Nam Dinh Nam Dinh 26.14 3.745 3.800 3.838 3.981 0.055 0.092 0.236 

10 Truc Phuong Ninh Co 4.24 4.311 4.314 4.360 4.548 0.003 0.049 0.237 

11 Lieu De Ninh Co 28.52 3.710 3.810 3.858 3.978 0.101 0.148 0.268 

12 Phu Ly Day 126.80 3.524 3.743 3.782 3.852 0.220 0.258 0.329 

13 Ninh Binh Day 168.77 3.297 3.419 3.446 3.568 0.122 0.149 0.271 

14 Doc Bo Day 190.27 3.554 3.658 3.701 3.815 0.104 0.147 0.261 

15 Ben De Hoang Long 41.14 3.434 3.544 3.581 3.674 0.109 0.147 0.240 

16 Gian Khau Hoang Long 62.39 3.366 3.490 3.516 3.636 0.124 0.149 0.270 



 

298 

 

No. Station River 
Location  

(km from estuary) 

Projected peak flood level Increase compared to 2010 

LU171 LU271 LU371 LU571 LU271-LU171 LU371–LU171 LU571–LU171 

2010 2020 2030 2050 

17 Pha Lai Thai Binh 0.46 7.198 7.430 7.498 7.652 0.191 0.259 0.454 

18 Cat Khe Thai Binh 6.66 6.615 6.818 6.886 7.043 0.203 0.271 0.427 

19 Phu Luong Thai Binh 26.16 5.149 5.352 5.424 5.586 0.203 0.275 0.438 

20 Dong Xuyen Thai Binh 80.05 3.395 3.433 3.476 3.587 0.038 0.081 0.192 

21 Ba Nha Gua 1.24 4.005 4.152 4.216 4.365 0.146 0.211 0.360 

22 Ben Binh Kinh Thay 9.04 5.708 5.885 5.948 6.093 0.178 0.241 0.386 

23 An Phu Kinh Mon 19.99 4.043 4.127 4.194 4.356 0.084 0.151 0.313 

25 Don Sơn Da Bach 6.36 3.413 3.488 3.542 3.682 0.075 0.129 0.269 

24 Do Nghi Da Bach 28.91 3.638 3.715 3.787 3.962 0.077 0.149 0.324 

26 Cao Kenh Cam 0.98 3.648 3.729 3.794 3.934 0.081 0.146 0.286 

27 Ca Cam Cam 11.59 3.557 3.598 3.657 3.804 0.041 0.100 0.247 

28 Kien An Lach Tray 25.44 3.575 3.664 3.726 3.853 0.090 0.151 0.288 

Source: (MARD, 2011d) 
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Appendix 9. The projected peak flood flow in 2020, 2030 and 2050 in RRD - using 1996 flood model (m
3
/s) 

No Station River 
Location 

(km) 

Projected peak flood flow Increase compared to 2010 

LU196 LU296 LU396 LU596 LU296 -

LU196 

LU396 – 

LU196 

LU596 – 

LU196 2010 2020 2030 2050 

1 Son Tay Red 30.27 32,133.7 32,382.5 32,435.1 32,991.4 248.8 301.4 857.7 

2 Ha Noi Red 71.80 21,083.1 21,178.8 21,382.3 21,695.6 95.7 299.2 612.5 

3 Hung Yen Red 131.91 20,865.6 20,924.5 21,060.5 21,413.1 58.9 194.9 547.5 

4 Thuong Cat Duong 3.00 9,019.4 9,020.2 9,093.4 9,202.6 0.8 74.0 183.2 

5 Ben Ho Duong 29.90 8,965.2 9,012.3 9,038.7 9,160.0 47.1 73.5 194.8 

6 Trieu Duong Luoc 6.74 4,016.8 4,032.1 4,058.8 4,128.4 15.3 42.0 111.6 

7 Chanh Chu Luoc 51.29 4,005.1 4,010.5 4,049.0 4,122.1 5.4 43.9 117.0 

8 Thai Binh Tra Ly 26.85 3,120.4 3,127.4 3,149.9 3,198.6 7.0 29.5 78.2 

9 Nam Đinh Nam Dinh 3.30 3,871.3 3,877.0 3,904.6 3,955.4 5.7 33.3 84.1 

10 Truc Phuong Ninh Co 4.81 2,812.3 2,813.6 2,847.4 2,900.8 1.3 35.1 88.5 

11 Lieu De Ninh Co 29.06 2,811.6 2,821.5 2,852.1 2,908.1 9.9 40.5 96.5 

12 Phu Ly Day 126.50 1,830.2 1,946.5 1,955.5 1,973.0 116.3 125.3 142.8 

13 Ninh Binh Day 169.00 2,157.5 2,216.7 2,225.3 2,247.5 59.2 67.8 90.0 

14 Doc Bo Day 190.79 5,414.7 5,522.5 5,529.5 5,606.7 107.8 114.8 192.0 

15 Ben De Hoang Long 41.53 1,544.8 1,545.2 1,545.9 1,547.3 0.4 1.0 2.5 

16 Gian Khau Hoang Long 60.89 1,570.8 1,571.1 1,572.4 1,575.1 0.2 1.5 4.3 

17 Pha Lai Thai Binh 0.23 3,002.2 3,162.0 3,232.6 3,378.0 159.8 230.3 375.8 
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No Station River 
Location 

(km) 

Projected peak flood flow Increase compared to 2010 

LU196 LU296 LU396 LU596 LU296 -

LU196 

LU396 – 

LU196 

LU596 – 

LU196 2010 2020 2030 2050 

18 Cat Khe Thai Binh 6.14 4,570.0 4,658.8 4,716.3 4,817.8 88.9 146.3 247.9 

19 Phu Luong Thai Binh 26.16 4,550.8 4,641.8 4,699.1 4,800.4 91.0 148.3 249.6 

20 Dong Xuyen Thai Binh 80.91 1,652.6 1,705.7 1,739.4 1,804.9 53.1 86.8 152.3 

21 Ba Nha Gua 0.62 2,919.2 2,967.1 2,997.2 3,050.6 47.9 77.9 131.4 

22 Ben Binh Kinh Thay 8.17 7,079.0 7,199.6 7,275.6 7,406.2 120.6 196.7 327.3 

23 An Phu Kinh Mon 19.33 2,739.8 2,776.2 2,799.3 2,838.2 36.4 59.5 98.4 

24 Don Son Da Bach 7.31 704.8 721.3 730.9 748.4 16.5 26.1 43.7 

25 Do Nghi Da Bach 28.28 2,869.8 2,967.0 3,012.0 3,122.6 97.1 142.1 252.8 

26 Cao Kenh Cam 0.98 4,209.6 4,273.3 4,313.5 4,382.5 63.7 104.0 173.0 

27 Cua Cam Cam 11.59 4,415.3 4,484.9 4,529.2 4,633.1 69.7 114.0 217.8 

28 Kien An Lach Tray 24.44 1,143.9 1,169.9 1,188.1 1,220.3 26.0 44.2 76.4 

Source: (MARD, 2011d) 
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Appendix 10. The projected peak flood level in 2020, 2030 and 2050 in Red River Delta-Flood – using 1996 flood model (m) 

 

No. Station River Location (km) Projected peak flood level Increase compared to 2010 
LU196- LU296- LU396- LU596- LU296-LU196 LU396–LU196 LU596–LU196 

2010 2020 2030 2050 

1 Son Tay Red 30.55 16.071 16.098 16.118 16.2 0.027 0.047 0.128 

2 Ha Noi Red 71.76 13.358 13.378 13.400 13.473 0.021 0.043 0.115 

3 Hung Yen Red 132.60 8.893 8.907 8.933 8.996 0.014 0.040 0.103 

4 Thuong Cat Duong 3.65 12.513 12.529 12.555 12.626 0.016 0.042 0.114 

5 Ben Ho Duong 29.90 10.274 10.280 10.318 10.382 0.006 0.044 0.108 

6 Trieu Duong Luoc 6.42 7.693 7.704 7.731 7.792 0.011 0.038 0.099 

7 Chanh Chu Luoc 52.00 4.204 4.205 4.235 4.283 0.002 0.031 0.080 

8 Thai Binh Tra Ly 26.13 5.067 5.085 5.101 5.161 0.018 0.034 0.094 

9 Nam Dinh Nam Dinh 26.14 5.847 5.871 5.888 5.952 0.024 0.041 0.105 

10 Truc Phuong Ninh Co 4.24 4.658 4.673 4.697 4.767 0.015 0.039 0.109 

11 Lieu Đe Ninh Co 28.52 3.255 3.361 3.407 3.526 0.106 0.152 0.271 

12 Phu Ly Day 126.80 5.434 5.526 5.540 5.567 0.093 0.106 0.134 

13 Ninh Binh Day 168.77 4.533 4.620 4.649 4.703 0.087 0.117 0.170 

14 Doc Bo Day 190.27 4.149 4.190 4.234 4.305 0.041 0.085 0.156 

15 Ben Đe Hoang Long 41.14 5.487 5.502 5.511 5.534 0.015 0.025 0.047 

16 Gian Khau Hoang Long 62.39 4.692 4.784 4.809 4.855 0.091 0.116 0.162 
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No. Station River Location (km) Projected peak flood level Increase compared to 2010 
LU196- LU296- LU396- LU596- LU296-LU196 LU396–LU196 LU596–LU196 

2010 2020 2030 2050 

17 Pha Lai Thai Binh 0.46 7.098 7.166 7.208 7.282 0.068 0.110 0.184 

18 Cat Khe Thai Binh 6.66 6.840 6.909 6.951 7.025 0.068 0.111 0.185 

19 Phu Luong Thai Binh 26.16 5.436 5.504 5.546 5.621 0.069 0.111 0.185 

20 Dong Xuyen Thai Binh 80.05 2.880 3.001 3.051 3.179 0.121 0.171 0.299 

21 Ba Nha Gua 1.24 3.888 3.952 3.991 4.060 0.064 0.102 0.172 

22 Ben Binh Kinh Thay 9.04 5.982 6.041 6.078 6.145 0.060 0.096 0.163 

23 An Phu Kinh Mon 19.99 3.911 3.987 4.034 4.142 0.077 0.123 0.232 

24 Do Nghi Da Bach 28.91 2.850 2.977 3.030 3.166 0.127 0.180 0.316 

25 Dong Son Da Bach 6.36 3.215 3.344 3.405 3.559 0.129 0.190 0.344 

26 Cua Cam Cam 11.59 2.945 3.064 3.115 3.246 0.120 0.170 0.301 

27 Cao Kenh Cam 0.98 3.305 3.412 3.462 3.586 0.107 0.157 0.281 

28 Kien An Lach Tray 25.44 3.179 3.288 3.336 3.460 0.108 0.157 0.281 

Source: (MARD, 2011d) 
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Appendix 11. Average urban and rural population by province (’000.) 

Provinces 2005 2007 2008 2009 2010 2011 2012 

 Urban Rural Urban Rural Urban Rural Urban Rural Urban Rural Urban Rural Urban Rural 

Ha Noi
10

 2,046.1 1,087.3 2,106.5 1,122 2,596.2 3,785.6 2,652.8 3,819.2 2,804 3,784.5 2,857.8 3,867.9 2,931.3 3,912.8 

Ha Tay 278.6 2,424.3 291.5 2,482.2           

Vinh Phuc 166.7 990.3 206.5 967.6 222.9 770.9 224.6 775.8 231.2 776.4 232.8 778.6 235.6 785 

Bac Ninh 160.7 830.4 197.4 812.0 218.8 799.3 241.5 785.0 269.3 771.9 276 784.4 283 796.9 

Quang Ninh 530.9 565.2 554.2 568.3 565.8 569.3 594.3 551.8 600.5 554.4 608.4 558.6 615.4 561.8 

Hai Duong 266.4 1,419.1 278.9 1,415.8 315.4 1,385.4 323.7 1,383.1 360.6 1,352.2 377.4 1,346.1 381.4 1,353.7 

Hai Phong 724.4 1,049 784 1,022.5 815.9 1,008.2 848.5 991.9 858.8 999 871.3 1,008.5 885 1,019.1 

Hung Yen 122.2 988.8 130.2 991.1 134.4 991.8 136.3 992.3 140.3 998 144.2 995.7 148.7 996.9 

Thai Binh 135 1,655.5 136.6 1,647.3 174.4 1,608.3 173.3 1,609.8 178.5 1,606.3 178.6 1,607.3 178.7 1,608.6 

Ha Nam 63.6 727.7 70.0 718.4 73.5 713.4 74.9 711.3 82.2 704.1 82.4 704.5 82.9 707.1 

Nam Dinh 283.1 1,567.9 301.2 1,528.5 311.9 1,514.2 321.6 1,506.8 326.2 1,503.8 329.5 1,504 331.7 1,505.2 

Ninh Binh 139.3 754.2 149.6 746.5 155.2 742.9 160.9 738.7 171.1 730 172.4 735.3 174 741.9 

RRD 4,917 14,059.7 5,206.6 14,022.2 5,584.4 13,889.3 5,752.4 13,865.7 6,022.7 13,780.6 6,130.8 13,890.9 6,247.7 13,989 

Source: (General Statistics Office, 2012)  

                                                 
10

 Ha Noi and Ha Tay were combined into one from 2008, namely Ha Noi. 
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Appendix 12. Expected population growth in the RRD (‘000) 

No. Province Population 
Sex Area 

Male Female Urban Rural 

 2020 23,057.4 11,268.4 11,789.0 9,757.3 13,300.1 

1 Ha Noi 7,956.0 3,895.6 4,060.4 4,294 3,662 

2 Ha Nam 867.8 430.2 437.6 267.0 600.8 

3 Nam Dinh 2,113.1 1,030.9 1,082.2 634.9 1,478.2 

4 Ninh Binh 982.7 481.1 501.6 296.0 686.7 

5 Hung Yen 1,300.0 624.0 676.0 520.0 780.0 

6 Bac Ninh 1,152.0 575.0 577.0 518.0 634.0 

7 Quang Ninh 1,237.3 623.9 613.4 556.8 680.5 

8 Hai Phong 2,138.5 1,049.2 1,089.3 962.3 1,176.2 

9 Thai Binh 1,895.0 905.2 989.8 379.0 1,516.0 

10 Vinh Phuc 1,500.0 727.2 772.8 525.0 975.0 

11 Hai Duong 1,915.0 926.1 988.9 804.3 1,110.7 

 2030 27,207.732 13,331.789 13,875.943 13,603.866 13,603.866 

 2050 40,811.598 20,201.742 20,609.856 24,486.958 16,324.64 

Source: (MARD, 2011d) 
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Appendix 13. Comparison of the flows between Thuong Cat and Ha Noi stations on the 

Red River before and after construction of the Hoa Binh Hydro Power Reservoir 

 

Month 

Before building the reservoir 

1957-1987 

After building the reservoir 

1988-2008 

Ha Noi 

(m
3
/s) 

Thuong 

Cat 

(m
3
/s) 

% 

(TC/HN) 

Ha Noi 

(m
3
/s) 

Thuong 

Cat 

(m
3
/s) 

% 

(TC/HN) 

Increase 

% 

(TC/HN) 

11 2,187 688 31.46 1,786 739 41.38 9.92 

12 1,371 368 26.84 1,097 453 41.29 14.45 

1 1,043 237 22.72 966 380 39.34 16.61 

2 887 186 20.97 920 348 37.83 16.86 

3 763 154 20.18 981 374 38.12 17.94 

4 906 197 21.74 1,122 427 38.06 16.31 

5 1,490 397 26.64 1,678 685 40.82 14.18 

6 3,464 1,138 32.85 3,247 1,379 42.47 9.62 

7 5,577 1,978 35.47 6,265 2,730 43.58 8.11 

8 6,603 2,368 35.86 5,448 2,323 42.64 6.78 

9 4,968 1,786 35.95 3,345 1,370 40.96 5.01 

10 3,130 1,077 34.41 2,519 1,028 40.81 6.40 

Average 2,699 881 28.8 2,448 1,020 40.6 11.8 

Average 

(flood 

season) 

4,748 1,669 34.9 4,165 1,766 42.1 7.2 

Average 

(drought 

season) 

1,235 318 24.4 1,221 487 39.5 15.2 

Thuong Cat- TC; Ha Noi- HN 

Source: (MARD, 2011d) 
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Appendix 14. Questionnaires for the six scientists in 2011 

1. How well do you think we can adapt to climate change 

2. Do you think climate change will bring any/many negative/positive effects 

to agriculture? Please give details and explain why 

3. Do you think climate change will bring any/many negative/positive effects 

to the environment? Please give details and explain why 

4. Do you think climate change will bring any/many negative/positive effects 

to the economy? Please give details and explain why 

5. And anything else?
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Appendix 15. Questionnaires for the four scientists in 2013 

1. In the RRD, how well do you think we can adapt to climate change?  

2. In the RRD, do you think climate change will bring any/many 

negative/positive effects to agriculture? Please give details and explain why 

3. In the RRD, do you think climate change will bring any/many 

negative/positive effects to the environment? Please give details and explain 

why 

4. In the RRD, do you think climate change will bring any/many 

negative/positive effects to the economy? Please give details and explain 

why 

5. And anything else?
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Appendix 16. Questionnaires for the government staff in 2011 

1. How much do you know about climate change?  

2. How much do you know about integrated water resources management 

(IWRM)? 

3. Would you like to be trained to understand more about climate change? 

4. Would you like to be trained to understand more about IWRM? 

5. Do you think climate change will have any /much effect on your 

national/community? 

6. Which results of climate change do you consider to be the most significant? 

why? 

7.  Which of the methods have you used in IWRM regarding climate change? why? 

8. Which one will be more affected by climate change in the RRD? 

9. What do you think about the IWRM in the RRD now? 

10. Does IWRM involve conflict resolution among authorities and water users? 

11. Does IWRM mean involving all sectors who use water in making decisions 

about water? 

12. What are your other thoughts about IWRM? 

13. What are the impacts of climate change in the RRD now? 

14. If you would like training on climate change, what kind of training course do 

you prefer? (short/long training) 

15. Anything further?
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Appendix 17. Open-ended interview questions for all 50 farmers in the five case study 

provinces in December 2011 and July 2013 

1. What is your gender? 

2. Where do you live? 

3. Number of household members? 

4. The highest level of education you have completed? 

5. Average household income per person per year (VND thousand)? 

6. If your income is from agriculture, could you estimate how much it 

increased/decreased over the last 5 years? 

7. Does your family own or lease a farm? 

8. How many hectares is your farm? 

9. How many crops do you have a year? 

10. What kind of irrigation are you using for your crops now? 

11. How much lands needs to be irrigated every year? 

12. How much land that is not irrigated do you use for planting? 

13. Is there enough water for your fields? 

14. Is there enough for your personal water consumption? 

15. What kinds of water resources do you use to get water? 

16. Do you know any information about climate change? Can you give an example? 

17. Do you think climate change will be good or bad for your crops? 

18. Is there any problem relating to water and climate for your farm? 

19. How often do you experience this difficult issue? 

20. What practices will you use to adapt to these issues? 

21.  What kind of some help do you need to tackle these problems? 

22. Do you have any conflicts with others to get water into or from your field? Why? 

23. How will you adapt to climate change? (Include ideas such as improving 

effectiveness of water use in farm; changing crop; changing to seeds which will use 

less water) 

24. Which drainage styles are you using for your crops now? 

25. How many years have you applied this method to your crops? 

26. How much water do you usually use/require for irrigation of your crops? When do 

you require it? 

27. When and how much water do you usually use/require for drainage of your crops? 

When do you require it?
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Appendix 18. Three further open-ended interview questions for farmers in Plains Case 

Study 1 and Plains Case Study 2 in July 2013 

1. How do you feel about quality and quantity of groundwater? 

2. Have any training courses related to awareness of climate change? How are the 

courses, (are the courses helpful?) 

3. How do you feel about behaviour and knowledge concerning climate change of 

the authorities within your area?
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Appendix 19. Ethic approval 

GRIFFITH UNIVERSITY HUMAN RESEARCH ETHICS COMMITTEE 

08-Sep-2011 

Dear Mrs TRINH 

I write further to the additional information provided in relation to the conditional 

approval granted to your application for ethical clearance for your project "NR: 

Integrated water resources management through policy and institutional measures in the 

Red River Delta related to climate change" (GU Ref No: ENV/27/11/HREC). 

This is to confirm receipt of the remaining required information, assurances or 

amendments to this protocol. 

Consequently, I reconfirm my earlier advice that you are authorised to immediately 

commence this research on this basis. 

The standard conditions of approval attached to our previous correspondence about this 

protocol continue to apply. 

Regards 

Gary Allen 

Manager, Research Ethics 

Office for Research 

G39 room 3.55 Gold Coast Campus 

Griffith University 

ph: 3735 5585 

fax: 5552 9058 

email: g.allen@griffith.edu.au
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