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ABSTRACT 

This thesis critically assesses the effectiveness of Vietnamôs transfer of responsibility 

for the operation and management of its irrigation systems through a process of 

reform, known as Irrigation Management Transfer. It has been the objective of many 

governments to reduce expenditure on irrigation infrastructure management, to 

improve the performance of irrigation systems, and to increase agricultural 

production. Shifting responsibility from government to farmers through Irrigation 

Management Transfer (IMT) is considered to be a cornerstone of water-management 

policy designed to achieve such benefits, and IMT has been supported by 

international organisations such as the World Bank, the Asian Development Bank 

and the Japanese International Cooperation Agency. 

The Vietnamese Government in the early 1990s transferred responsibility for the 

operation and management of its irrigation systems to groups of farmers through 

local Water User Associations or Agricultural Co-operatives. Although IMT has 

been beneficial to both the Government and farmers in Vietnam, there are a number 

of concerns to be addressed. Evaluations of IMT in Vietnam were conducted during 

the pilot phase of infrastructure development projects whilst funding donors were 

still present, or immediately on completion of projects. In addition, methodological 

approaches applied to evaluate the results of the IMT have been limited to 

quantitative assessments. There has been very little research engaging farmers who 

have directly participated in the IMT and who have been directly impacted by it. 

This study begins to fill research gaps by exploring the perceptions of farmers about 

the changes the IMT has made to them, society and to irrigation systems 

management. Three irrigation systems in Vietnam provide the case studies for this 

research. The case studies have been selected to contrast varied geographic 

conditions (from mountainous to flat landscapes) and different local governance 

models.  

An evaluation framework has been developed by this thesis, synthesised from 

previous evaluation studies of IMT from other countries. Seven elements related to 

the impacts of IMT form the basis of the evaluation of each case study: revenue and 

financial performance issues, water supply, operation and management of 



vi 

infrastructure, agricultural benefits, social and economic outcomes for farming 

households, and governance aspects of IMT. 

The study is based on 15 in-depth interviews with government agency staff, four 

focus groups with Irrigation Management Company (IMT) staff, Water User 

Association (WUA) members and 200 questionnaires administered to farmers. The 

findings suggest several benefits for farmers including increased agricultural 

productivity, increased household income, and the ability of farmers to diversify their 

household income. The administration of irrigation systems has improved since the 

IMT with farmers reporting they receive a more reliable delivery of water. Farmers 

also report social benefits associated with the IMT and the more equitable supply and 

access to water has resulted in improved community cohesion and less conflict 

between upstream and downstream farmers.  

This thesis demonstrates that there are problems still to be addressed including long-

term sustainability of irrigation systems including regular maintenance and upgrades, 

protection of irrigation system infrastructure from destructive practices, challenging 

inequitable funding policies and unreliable/insufficient funding support, lack of 

technical and management training programs for members of WUAs, and farmer 

resistance/reluctance/refusal to participate in the operating and managing the 

irrigation systems.  

This thesis study contributes to a greater understanding of the impact of IMT in 

Vietnam by providing a detailed analysis through three case studies and from various 

stakeholder perspectives (Government, local organisations and farmers). Factors that 

have assisted beneficial outcomes from the IMT are explored along with the barriers 

that impede progress. The achievements of the IMT from farmerôs perspectives will 

contribute towards a greater understanding of more sustainable approaches to 

irrigation systems management. 
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Chapter 1 INTRODUCTION 

An irrigation system is defined as a set of physical and social elements used 

for the acquisition, control, delivery and dispersion to the crop root zones of 

water. Its output- water- is one of a number of inputs to the irrigated 

agriculture system (Rao, 1993, p.2).  

1.1 Introduction  

Irrigation systems are vitally important in meeting the food demand for the rapidly 

expanding population of Vietnam which is projected to reach nearly 108 million by 

2049 (General Statistics Office, 2011). Moreover, Vietnam, like many countries, is 

facing rising competition for water resources, especially as demand grows from 

industries and urban development, and there is a significant increase of water 

scarcity, deterioration of water quality, and impacts of climate change (Malano et al., 

2004). This creates the need to improve the effectiveness of water management 

institutions, including irrigation systems. Since the 1990s, the Vietnam Government 

has been making efforts to increase efficiency of irrigation works by investing 

approximately $USD250 million each year building new irrigation systems and 

implementing the devolution of responsibility from government agencies to irrigation 

user groups (Tiep, 2008a). However, state-built irrigation schemes are under-

performing. Reasons for under-performance include that government-owned and 

managed infrastructure is often poorly maintained and is deteriorating; water fees are 

low and there is an inadequate collection of fees; irrigation agencies are over-staffed; 

and farmers are dissatisfied with the poor quality of service. In addition, in recent 

years, attempts to implement participatory management models utilised in other 

countries have not been suitable for Vietnam where farmer-managed irrigation still 

depends very much on the political mandate of government institutions. Such 

criticisms are not well supported by research and evaluation of post-transfer impacts 

on farmers and productivity are lacking (Malano et al., 2004; Molle & Chu, 2009).  

There is a lack of research and publications in regard to outcomes of the transfer of 

responsibility for irrigation system management in Vietnam. Nor has there been 

investigation into the impact of local water user groups in managing water resources. 

The efficiency of most of Vietnamôs irrigation systems is not well understood; there 
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has been limited evaluation and analysis as to the efficiency and sustainability of the 

transfer program (Thuan, 2004). Almost all evaluations of the transfer of irrigation 

management responsibility were conducted either during donor funded infrastructure 

development projects or immediately on project completion. Previous research is 

based mainly on quantitative approaches that investigate the outcomes of the transfer 

(Molden et al., 1998; Rodríguez-Díaz et al., 2008; Yakubov, 2012b). Of note, the 

farmerôs perspective about the results of irrigation system transfer have been 

overlooked and yet this group of people are arguably the most important as they are 

the group most reliant on the performance of irrigation systems. 

Global perspective-irrigation systems and agricultural productivity  

Globally, agricultural production is considered to be a fundamental instrument for 

sustainable development as the major economic activity and key source of income 

and employment of rural populations, and agriculture plays an essential role in 

alleviating poverty (Lipton et al., 2003; Rijsberman, 2003; World Bank, 2008). 

Irrigated agriculture brings food and livelihood for 2,400 million people worldwide 

(Raymond, 2004a). According to FAO (2004), the demand for agricultural products 

is forecast to increase at an average rate of 2% every year from 1999 to 2030. In the 

developing countries, it is estimated that by the year 2025 rice production will 

increase by 65% from 1995. 

Agricultural production is the largest user of freshwater, accounting for 

approximately 70% of total water usage (Fischer et al., 2007; Wriedt et al., 2009) 

compared to 10% of industrial use and approximately 20% for other uses (Aly et al., 

2006). Irrigated agriculture in developing countries uses between 70% to 90% of 

accessible water, and contributes to nearly 38% of the worldôs food production 

(World Bank, 2012).  

Furthermore, there are rising concerns about the increasing water supply 

requirements of agriculture. It is predicted that there will be a reduction of water 

resources and increased water scarcity due to climate change. Globally, a water crisis 

is looming (Weatherhead & Knox, 2000; Falloon & Betts, 2010).  
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In term of increased water supply requirements, there is an increase in competing 

users resulting from urbanisation, industrialisation, tourism development and 

population growth, and more water usage in domestic, industrial and aquaculture 

sectors (Wriedt et al., 2009; Waibel, 2010). Over several decades there has been an 

expansion of irrigated agricultural land. There has been a three-fold increase from 

approximately 100 106 hectares (1950s) to more than 300 106 hectares (2010) (Figure 

1-1) and there is an increase in the demand for food to satisfy the rapidly increasing 

global population. The worldôs population is estimated to be more than 9 billion in 

2050. It is expected that 60% more food will be needed between now and 2050 

(FAO, 2008; Falloon & Betts, 2010). 

 

Figure 1-1: Global coverage of irrigated agricultural area s, 1940-2012 

Source: Adapted from Satoh et al. (2007, p.284) and FAO (2012, p.12) 

As a result, there is an anticipated increase in demand for water which in turn will 

place pressure on irrigation systems management to adapt to the significant increases 

in demand (Falloon & Betts, 2010). Governments in many countries have been trying 

to build new irrigation systems and to improve the efficiency of the existing 

infrastructure, however, financial shortage is one of the main problems faced by 

many countries. In practice, limited funding is spent on irrigation infrastructure. As a 

result, there is a steady decline in the irrigation system performance. Many 

international organisations and recent studies illustrate that the investment in 
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irrigation especially in Asian countries and the rate of growth in the coverage of 

irrigated areas has begun to decline (FAO, 2003; Lipton et al., 2003). 

Since the 1950s, in order to improve the efficiency and capacity of irrigation 

systems, reform programs have been implemented by many countries. The purpose 

of these reforms was to reduce the roles of central government and to encourage 

farmersô participation in managing irrigation systems. This has resulted in the 

establishment of groups of local water users to take responsibility to manage medium 

to small scale irrigation infrastructure. Devolving responsibility is considered to be 

the panacea to increase the effectiveness of irrigation systems and water management 

(FAO, 2007; Miyazato et al., 2010). 

However, in spite of the long list of theoretical benefits and anticipated outcomes, 

these reforms have not brought the expected improvements in practice and have not 

achieved their expected goals. Many of these reforms have failed (Brenan, 2001; 

Campos & Hellman, 2005; World Bank, 2007; Swain & Das, 2008; Bryan & Taha, 

2009; Hamada & Samad, 2011). The transfer of management responsibility has been 

shown to perform well during pilot or project phases because activities including the 

establishment of farmer groups were implemented and funded by donor projects 

(Kurian, 2001; World Bank, 2008). In Asia, irrigation reforms have largely relied on 

the funding and expertise of international aid providers (Yakubov, 2012b). Initially 

over a very short period there were a thousand local water user organisations formed, 

but, which over time have not been very efficient or effective due to top-down 

management approaches and heavy bureaucracy (Bandaragoda, 2006; FAO, 2007; 

Meinzen-Dick, 2007; Abdullayev et al., 2008; Gastélum et al., 2009; Abdullaev et 

al., 2010; Cosgrove & Rijsberman, 2014). 

Four major constraints identified for the failure of reform programs are: 

¶ Lack of support from governments, including insufficient funding, or 

inadequate institutional frameworks, governments have not wanted to face the 

difficulties of changing laws and institutional arrangements; 
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¶ Irrigation transfer examples in Asia have transposed the concept from 

developed countries through international donor support. In reality, 

conditions are very different. For example, in developing countries systems 

support a large number of water users on low incomes compared to developed 

countries with a small number of water users on average incomes. 

Furthermore, local organisations are usually established by project staff not 

from the local community; but from other countries. These people may not 

understand the physical and cultural conditions; 

¶ Lack of managerial skills among newly formed water user groups; 

¶ Lack of farmerôs experience, expertise, and confidence in management has 

led to a lower level of contribution to the decision-making process of water 

user groups. Consequently, WUA managers and service staff are frequently 

left without any control, accountability or feedback from water users 

(Yakubov, 2008). 

1.2 Problems of Irrigation Systems Management and the Irrigation 

Systems Transfer in Vietnam 

In Vietnam, spending on irrigation management and flood control is the largest 

component of the total agricultural expenditure, accounting for between 50% and 

70% (Barker, 2004). The World Bank (2013) claims that in Vietnam more than 50% 

of irrigation and drainage infrastructure is deteriorating or operating below its design 

capacity and the financial sustainability of many irrigation schemes is uncertain. 

Although there has been a series of reform initiatives and a number of advancements 

in irrigation systems management, the systems are not yet working effectively for the 

following reasons. 

Highly bureaucratic and top-down approach 

A legacy of centralist planning with a highly bureaucratic and top-down approach is 

used in water management generally and irrigation systems specifically. The national 

policy framework is considered to have failed to take local conditions into account 

(Waibel, 2010, p.37). Government planners rather than policy advisers or analysts set 

targets and identify budgets for investment programs whereas locally diverse 
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problems require local solutions (Bass et al., 2009). Government-operated irrigation 

works have been criticized as an ineffective way to manage irrigation works. Tang 

(1992) states the performance of government-controlled systems is consistently 

lower than local, self- governing systems. Criticisms of Government-owned and 

managed models include: 

¶ Infrastructure is deteriorating and often poorly maintained; 

¶ The water fee is too low and collection of fees is inadequate; 

¶ There are a large number of staff in government irrigation agencies; 

¶ Water allocation services are poor; 

¶ Water users are dissatisfied (Raymond, 2004b).  

The degradation and low efficiency of irrigation systems 

Vietnam undertook profound reform measures for irrigation during the 1990s. The 

Vietnamese Government encouraged farmers to participate in irrigation 

infrastructure management. The most impressive success of the transfer reform has 

been the improvement of collection of water fees by local water user organisations. 

However, the performance of irrigation infrastructure is disappointing (Malano et al., 

2004). Lack of transparency and ongoing dependence on government subsidies to 

maintain irrigation infrastructure are two weaknesses. In some areas responsibility 

for maintenance of irrigation systems has been transferred to local farmers but the 

Government owns the infrastructure. Hence, farmers do not protect the irrigation 

systems as they might if it was their own asset. As a result, reservoirs and pumping 

stations have rapidly become degraded. The degradation and low efficiency of 

irrigation works has resulted in water shortages for cultivation (Tiep, 2007). 

Institutional arrangements for irrigation systems transfer are limited 

Although the transfer program has been implemented since 1990s, there is no 

specific legal document guiding the formation of locally managed water user groups 

nor information about how to ensure the sustainability of local groups (Van Riessen 

& Nguyen, 2004; Tiep, 2004). Many WUAs were established initially but later 

disbanded due to limitations of legal support and an inadequate institutional 

framework (Stacey, 1999).   
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Plusquellec (2006) also suggests that there is insufficient co-operation between water 

resource technicians and farmers. In some places cooperatives have disappeared or 

have become defunct. IMC staff do not participate in strengthening the technical and 

management skills of water users because they are afraid of losing their jobs if 

irrigation works are transferred to farmers. IMC staff worry about their job security 

when they believe the leaders of WUAs are acting on behalf of IMC instead of acting 

on behalf of the local community (Plusquellec, 2006). Farmers have not been 

actively participating in the transfer program. In some areas only 20-25% of farmers 

have applied to join for the following reasons: 

¶ Farmers fail to recognize the potential benefits if they were to participate, as 

the Government is still providing financial support for the Operation and 

Management (O&M) of irrigation works. 

¶ Farmers often lack self-confidence and are risk averse due to lack of training 

before irrigation systems are transferred (Tiep, 2004) 

The above issues interact with each other and this leads to many problems: conflicts 

between farmers or WUAs, degradation of works, wasteful use of water, and an 

ineffective service. As a result, farmers are not willing to pay the appropriate water 

fee required to maintain and operate their irrigation systems. 

This study will investigate the impact of the transfer of responsibility for irrigation 

management in Vietnam focusing on three irrigation systems (small and medium 

systems). These systems play an extremely important role in agricultural 

development as approximately half of all irrigated land in South, and Southeast Asia 

is served by small-scale irrigation systems (Lam, 1996). 

1.3 Significance of the Research 

This study will focus on analysing the long-term impacts of Vietnamôs IMT to 

consider whether the transfer has been sustainable over time. A number of irrigation 

management policies are considered to have had a significant impact on irrigation 

system performance. These will be evaluated to identify unanticipated outcomes 

from the IMT and its associated policy reforms. 
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This study also seeks the perspective of farmers, those most affected by the process 

of the trasfer of responsibility for irrigation system management. By doing so, this 

research aims to identify best practice, and aspects of existing systems that should be 

changed to improve irrigation management. Benefits of enhanced irrigation 

management may include household incomes through increased agriculture 

production and crop diversification. Improved irrigation efficiency can help 

contribute to the development of rural economies and Vietnamôs economic growth. 

This project may also help solve social problems related to irrigation management. 

1.4 Aim and Objectives 

The aim of this study is to compare and contrast three small-medium irrigation 

systems in Northern Vietnam to assess the impact of the transfer of irrigation 

management responsibility.  

1.4.1 Objectives 

The objectives of this study are: 

¶ To develop an evaluation framework by which to examine the results of the 

transfer of irrigation management responsibility in the three case studies; 

¶ To explore the perceptions of farmers within the case study areas regarding 

current performance of irrigation systems in terms of O&M, and agricultural 

productivity; the effectiveness of governance of irrigation system 

management; the legacy of government IMT policies including funding 

arrangements; 

¶ To identify barriers to effective irrigation management in selected case 

studies; 

¶ To propose possible solutions to overcome barriers to irrigation management 

in northern Vietnam. 
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Figure 1-2: Three case study locations (Left map) and province boundaries of each case 

study location (boundary shown in redðNgoila- Tuyen Quang Province; N6 - Nghe An 

Province; Gia Xuyen- Hai Duong Province) (Right maps) 

Source: Created for this study 

1.5 Study Outline 

The thesis consists of nine chapters - a brief outline of each chapter is presented 

below: 

Chapter 1 provides an overview of the roles of water to agriculture, the rising 

problems of water crisis which affect food security not only in Vietnam but also in 

the global context. This chapter also illustrates problems of IMT after an extended 
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implementation in Vietnam and provides the main direction of this study including 

aim and objectives and the importance of this research. 

Chapter 2 focuses on the introduction of the driving force leading to IMT being 

applied in a large number of countries, the concept of participatory irrigation 

management (PIM) and IMT, and Water User Association (WUA) are also 

introduced. One of the important aspects in this chapter is to indicate the literature 

review gap in term of IMT, PIM and WUA performance evaluation. 

Chapter 3 presents the methodology for this study, the methods used to collect and 

analyse data. The mixed method approach is introduced in this study to evaluate IMT 

based on seven aspects of the evaluation framework.  

Chapter 4 introduces the irrigation systems management in Vietnam, including the 

evolution of agricultural development and irrigation decentralisation, the roles of 

irrigated agricultural production and irrigation systems in terms of contribution to the 

economy, poverty reduction and improved employment, and the financing 

distribution between irrigation management entities. This chapter also presents the 

governance structure for irrigation management from national to commune level. 

This chapter also describes the features of irrigation schemes in the three case study 

regions. 

Chapters 5, 6, and 7 respectively analyse the results of the IMT for three case 

studies. Each chapter introduces the physical characteristics specific to each selected 

irrigation system, then describes the governance model for each (the Irrigation 

Management Board in Ngoila, Water User Organisation (WUO) in N6, and 

Agricultural Cooperative (ACs) in Gia Xuyen). The results of the empirical study 

follow structures according to the elements of the evaluation framework. 

Chapter 8 provides a comparison and synthesis of the results across the three case 

studies. It provides an overview of the key features of each case study, the aspects 

bringing success and areas for improvement. 
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Chapter 9 illustrates the importance of this study in a global context. This chapter 

also provides a series of recommendations to improve existing governance 

arrangements in Vietnam, specific to the models described by the case studies. 

Limitations to the study implications for future research are presented. 

  



22 

 

Chapter 2 LITERATURE REVIEW 

The efficient use of water resources, especially within irrigation systems, plays an 

important role in ensuring food security, alleviating poverty and promoting 

sustainable development (Geijer et al., 1996; FAO, 2003; World Bank, 2007; 

Kadirbeyoĵlu & ¥zertan, 2011). In Asia, the spread of irrigation has become a major 

contributor to the success of the green revolution (Hamada & Samad, 2011). 

However, how to improve water resource use efficiency is a major question for 

which many countries are seeking solutions (FAO, 2011). In most developing 

countries the majority of irrigation infrastructure is usually constructed and managed 

by the public sector (Groenfeld & Sun, 1997; Satoh et al., 2007). Sociologists and 

economists have assumed that the state was capable of effectively handling irrigation 

infrastructure O&M because of its capacity to provide substantial capital investment 

and technical input requirements (Hamdy & Lacirignola, 1997). However, recent 

studies indicate that many irrigation systems managed by government have been 

working less efficiently than expected due to poor management (Hamdy & 

Lacirignola, 1997; Hamada & Samad, 2011; Yakubov, 2012a; World Bank, 2013). A 

deterioration of irrigation infrastructure creates conflicts between upstream and 

downstream water users.  As a result, for the past two decades, many countries have 

implemented a policy of irrigation system management transfer from central 

government to local groups of water users. France, USA and Taiwan started such a 

process in the 1950s while most developing countries, including Vietnam, have been 

adopting these policies since the 1990s (Tiep, 2008b; Uysal & Atēĸ, 2010). The 

purpose of decentralizing responsibility for irrigation management is to increase the 

effectiveness and efficiency of water delivery. The process of decentralising 

responsibility from government to water users has resulted in a significant rise in 

annual crop yield, the area of dry land cropping and the gross value of agricultural 

output globally. However, these benefits are challenged due to increasing pressure on 

agricultural production to meet the food requirements of growing populations. 

Pressure is likely to continue to escalate under conditions of water scarcity predicted 

under future climate change (Wijayaratna & Vermillion, 1994; Tanaka & Sato, 2003; 

Satoh et al., 2007). 
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This chapter will review the concepts of Irrigation Management Transfer (IMT) and 

expose gaps in the literature in terms of results of IMT and methods used to evaluate 

the impacts of IMT. Section 2.1 summaries the reasons why Irrigation Management 

Transfer (IMT) has been implemented in a large number of countries. The concepts 

of IMT, the main objectives it is intended to achieve, and the forms and levels of 

IMT are also presented in this section. Section 2.2 illustrates the key features of IMT 

including the notion of participation, Participation Irrigation Management (PIM), 

Water Users Associations (WUA), and water fees which directly affect the 

implement of IMT. Section 2.3 introduces the gender participation in irrigation 

systems, the important role of women in the governance of WUAs to bring more 

success to IMT. Section 2.4 summarizes the success of IMT/PIM in several countries 

from which Vietnam may draw lessons. Section 2.5 exposes a gap in the literature in 

terms of the impact of IMT and the approaches used to evaluate IMT. Section 2.6 

discusses the focus of previous studies in evaluating the performance of IMT/PIM 

which have been adapted to build the evaluation framework for this study. 

2.1 Irrigation Management Transfer (IMT)  

Over the last three decades many countries have implemented a órelocationô of 

responsibility and authority of irrigation infrastructure from central government to 

non-government organisations such as water usersô associations, a process called 

Irrigation Management Transfer (IMT) (Vermillion & Sagardoy, 1999). Other terms 

describing this relocation include turnover, take-over, devolution, decentralization, 

and privatization. This thesis uses the term IMT. The spread of IMT was 

implemented rapidly as it was introduced in both developed and developing 

countries. It first began and then expanded in the USA, Japan, Spain, Australia, 

France, Colombia, and Taiwan during the 1950s through to the 1970s (Vermillion, 

1993). The mid-1980s witnessed an upsurge in efforts by governments around the 

world to implement the IMT process (Vermillion & Sagardoy, 1999). IMT has been 

implemented gradually and incrementally in some countries such as the Philippines 

and Indonesia. Some countries adopted a ñbig bangò approach to implementation 

such as Mexico and Turkey when millions of irrigated areas were transferred from 

government to local management, or when IMT has been implemented across a 



24 

 

whole country (Svendsen & Nott, 2000; Yazar, 2002; Raymond, 2004a). In other 

cases, governments negotiated IMT on a case-by-case basis, or governments 

mandated the transfer of targeted systems e.g. Indonesia and India (Swain & Das, 

2008). By 1999, nearly 50 countries had implemented IMT, as presented in Table 2-

1. According to Garces-Restrepo (2007), IMT has spread to all five continents. The 

bulk of the irrigation reform peaked in the 1990s, with countries such as Morocco 

(1990), Australia (1994), Turkey (1994), Peru (1995), Albania (1996) and Zimbabwe 

(1997) commencing the process. In the 2000s, more than 57 countries embarked on 

some type of irrigation sector reform.  

Table 2-1: The number of countries and states adopted IMT from 1960s to 2000s 

Latin America  Asia Africa & Near East Europe & Central Asia 

Brazil, Chile, 

Colombia, 

Dominican, 

Republic, 

Ecuador,  

El Salvador, 

Guatemala, 

Mexico, Peru 

Bangladesh, China, 

India (Andhra Pradesh, 

Bengal, Gujarat, 

Haryana, Maharashtra, 

Tamil Nadu), Indonesia 

Laos, Nepal, Pakistan, 

Philippines, Sri Lanka, 

Viet Nam, Tawain 

Ethiopia, Ghana, 

Jordan, Madagascar, 

Mali Mauritania, 

Morocco, Niger, 

Sudan, Nigeria, 

Senegal, Somalia, 

South Africa, Sudan, 

Turkey, Zimbabwe, 

Romania, Swaziland 

 SU 

Albania, Armenia, 

Bulgaria, Cyprus, 

Georgia, Kazakhstan, 

Macedonia, Moldova, 

Romania. Chroastia,  

Source: Adapted from Vermillion and Sagardoy (1999, p.3) and Graces- Restrepo (2007). 

2.1.1 What is Irrigation Management Transfer  

Irrigation Management Transfer (IMT) was first defined by Vermillion and Johnson 

(1995, p.1) as ñreduction of the size and roles of government in irrigation 

management and corresponding expansion of the roles of farmer organizations 

through local institutions in irrigation managementò, or, in other words the relocation 

of responsibility and authority for irrigation management from government to water 

users or private farmer groups.  

Svendsen et al. (1997) built on Vermillionôs definition suggesting that IMT refers to 

a process of shifting a number of basic irrigation management functions from 

government agencies to private sector entities, non-government organizations 
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(NGO), local governments, or to local-level organizations with farmers at the base 

(Samad & Vermillion, 1999; Vermillion & Sagardoy, 1999). Yercan (2003) makes a 

central claim that IMT is ña process in which stakeholders influence policy 

formulation, investment choices and management decisions affecting their 

communities, and they establish the necessary sense of ownershipò (Yercan, 2003, 

p.1). 

2.1.2 Why has IMT been followed as a strategy globally 

IMT promotes civic empowerment, diminishes corruption, enhances 

efficiency and improves public service delivery (World Bank, 2007, p.426)  

According to the Food and Agricultural Organisation (FAO), the World Bank (WB) 

and other development agencies such as the Asian Development Bank (ADB), and 

the Japanese International Cooperation Agency (JICA), the transfer of management 

responsibility for irrigation systems began due to difficulties associated with 

irrigation infrastructure in both developed and developing nations (FAO, 2007; 

World Bank, 2007). Three main problems prompted the transfer of management 

including shortages of funding to upgrade and maintain irrigation systems, the 

degradation of irrigation infrastructure, and in some places, conflicts between 

farmers. 

According to the FAO and International Water Management Institute (IWMI), 

shortage of government funding for constructing new irrigation systems and 

maintenance of existing irrigation infrastructure were the most common difficulties 

faced in many countries in the 1950s (Johnson, 1997; Vermillion, 1997; FAO, 2007; 

Yakubov, 2012a). At this time, both developed and developing countries invested 

heavily in building new irrigation systems. Over time, there has been a dramatic 

expansion of irrigated areas. However, government funding for irrigation systems 

has remained relatively constant, or has not increased in keeping with construction 

(Nkhoma & Mulwafu, 2004; Yildirim & Çakmak, 2004). Many countries have 

experienced financial and budgetary crises leading to severe reductions in new 

irrigation infrastructure investment (Gorriz et al., 1995; Yazar, 2002; FAO, 2007). 

New economic policy and structural adjustment programs have led to a reduction of 

general budget allocations for irrigation O&M (Swain & Das, 2008). While the 
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funding for building new irrigation systems was provided by central governments, 

farmers or water users have been charged for their water use by government 

companies to help maintain irrigation systems. However, over the last 20 years, 

farmers in several countries have been refusing to pay water fees, often because they 

are too poor to pay for their water use (Wijayaratna & Vermillion, 1994; Yercan, 

2003). Governments have found it increasingly difficult to finance the costs of 

irrigation O&M (FAO, 2007). 

Despite the immense investment into irrigation systems, significant deterioration of 

physical structures, and poor maintenance of existing irrigation infrastructure has 

been a concern for many governments. The costs shifted to farmers have generally 

not covered the costs of water supply. Poor management of government-owned 

irrigation systems (Brenan, 2001; Yercan, 2003; Nkhoma & Mulwafu, 2004; Swain 

& Das, 2008; Parker & Speed, 2010) and illegal interference of farmers gaining 

access to water supplies (Satoh et al., 2007) is reported to be a problem. In countries 

such as the Philippines and Malawi, irrigation systems are in moribund condition 

with dilapidated infrastructure; there is no active engagement of farmers in the 

maintenance of irrigation infrastructure (Wijayaratna & Vermillion, 1994; Nkhoma 

& Mulwafu, 2004). As a result, farmers have registered their dissatisfaction with the 

O&M of physical infrastructure (Parker & Speed, 2010). There is also discontent 

about poorly defined water entitlements, uncontrolled water delivery and 

disintegration of indigenous irrigation institutions (Swain, 1998). Consequently this 

has led to a continuous decline in agricultural production (Nkhoma & Mulwafu, 

2004). 

Different social and political conditions have resulted in the purposes of transferring 

the responsibility for irrigation system management being seen differently. For 

instance, an increase in the number of conflicts between upstream and downstream 

farmers was a problem in Japan. When irrigation systems were managed by groups 

of farmers based on village communities, the overuse of water from upstream 

farmers brought serious water shortages for downstream farmers, which led to 

conflicts (Tanaka & Sato, 2003). There was a rising confidence in the farmersô 

capacity and farmer-sponsored organizations to take over management of irrigation 
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infrastructure (Anonymous, 1982). In contrast, Malawi transferred irrigation 

management responsibility due to the shift from an autocratic to democratic system 

of government (Nkhoma & Mulwafu, 2004). This reform was implemented by the 

desire of the state to conform to global trends of IMT from central government to 

local farmer organisations (Nkhoma & Mulwafu, 2004). The experiences of Japan 

and Malawi are not unique. Many other countries have implemented IMT based on 

the changes in social and political conditions (Gorriz et al., 1995; Hamdy, 2007). 

2.1.3 What is IMT Intended to Achieve 

Generally, the aim of transferring management responsibility for irrigation systems 

from governments to farmer organisations is to shift the financial burdens from the 

government to water users (Groenfeldt & Svendsen, 2000) but at the same time 

increase agricultural productivity (Vermillion & Sagardoy, 1999). A number of 

authors indicate the ideals of IMT benefitting both government and communities 

(Vermillion & Johnson, 1995; Geijer et al., 1996; Vermillion, 1997; Geoenfeldt, 

2003; Cook, 2004; FAO, 2007). Geijer et al. (1996) identify four main ideals of IMT: 

¶ First, reducing financial pressures for governments both in operation and 

labour force payments, with less money being allocated to infrastructure 

development and payment for reduction of civil service staffing levels; 

¶ Second, increase irrigation scheme performance such as improved 

maintenance and irrigation service, higher water use efficiencies, 

improvement in the equity of water distribution for downstream farmers by 

encouraging farmers to participate in irrigation infrastructure management, 

and by making irrigation service providers more accountable by improving 

water supplies for farmers; 

¶ Third, IMT responds to broader national democratisation and privatisation 

policies and programs leading to an improvement in the relationship between 

farmers and Irrigation Management Company (IMC) officers; 

¶ Finally, IMT enhances sustainability and reduces detrimental environmental 

impacts of irrigation systems.  
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The considerable benefits to farmers through IMT have been identified by many 

scholars (Uphoff et al., 1990; Svendsen et al., 1997; Groenfeldt & Svendsen, 2000; 

Raby, 2000). FAO (2007, p.5) including: 

¶  Better cropping intensities, and increased agricultural production; 

¶ Farmer satisfaction with water supplies; 

¶ Significant reduction in the number of conflicts between upstream and 

downstream farmers; 

¶ Improvement in the water userôs sense of ownership and transparency of 

financial accounting after the transfer. Farmers had some control over 

organisational governance. 

IMT is about replacing government, not just working with the government. 

Government needs to hand over either all or part of its responsibility for groups of 

farmers. In the case of full transfer, new governance arrangements have been 

established to manage entire irrigation systems; partial transfer requires the co-

operative management between existing government and new farmer organizations. 

In both cases, participation of farmers plays an essential role to ensure IMT succeeds 

(Vermillion & Sagardoy, 1999). 

2.1.4 Forms and levels of IMT  

Irrigation Management Transfer is complex, and the application of IMT has varied 

by country. It has been implemented at sub-system levels, such as distributary canal 

commands, as well as for entire irrigation systems. According to Vermillion and 

Sagardoy (1999, p.2) ñIMT is a multi-faceted reform which may involve changes in: 

¶ public policy and legislation;  

¶ mandates and structure of public and local organizations;  

¶ agency budgets, personnel policies and assignments;  

¶ water rights and farmer organizations;  

¶ operational procedures and technology design;  

¶ installation of new support services. 
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Different types of IMT have been identified (Geijer et al., 1996; Vermillion & 

Sagardoy, 1999; Geoenfeldt, 2003; Vermillion, 2003; FAO, 2007; Hamdy, 2007) 

which include: 

(1) Full transferðFarmer owned and managed through a local organisation 

Under a full transfer of responsibility for irrigation management local organisations 

have full rights to make decisions about their irrigation system. Both the 

management function and ownership of irrigation facilities are transferred from the 

government to local communities including: reservoirs, pumping stations, and canals. 

Under full transfer farmers become co-operative owners of the systems they are 

using. This is a form of privatization. 

(2) Partial transfer-Government owned but farmer managed (Shared ownership and 

management) 

The ownership of irrigation infrastructure remains under the management of 

government agencies while local organisations are allowed to manage irrigation 

system functioning. Under partial transfer there is shared ownership and management 

between government and local organisations. 

Figure 2-1 illustrates the two different types of transfer, showing the management 

roles and responsibilities between government and local group of farmers and/or the 

private sector. The first block shows the full transfer programs whereas the second 

and third blocks is the partial reform when both ownership and management are 

shared between government and group of farmers. The lowest block illustrates the 

joint management between farmers and government. 
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Figure 2-1: Schematic diagram of different levels of IMT  

Source: Adapted from FAO (2007, p.6) 

International organisations claimed that IMT would not achieve success without the 

participation of water users, and conditions such as the establishment of local 

organisations, collection of water fees, and introduction of water rights (FAO, 2007). 

The involvement of farmers in decision-making by establishing a water user 

organisation is considered a prerequisite, the cornerstone of IMT, and a process that 

facilitates the implementation of the transfer of responsibility (FAO, 2006; World 

Bank, 2008). Empirical research indicates that IMT has been most successful in 

small and medium irrigation systems, and concludes that the management of large 

systems should be retained by government (Pradhan, 1989; Tang, 1992; Lam, 1996; 

Hamada & Samad, 2011). In addition, in the context of IMT, water pricing and water 

fees play an important role in ensuring the sustainability of local water user 

organisations, and the performance of IMT. 

2.2 Key features of Irrigation Management Transfer 

A key characteristic identified for both partial and full IMT is the engagement of 

farmers in the management and governance of irrigation systems. This aligns closely 

with wider movements and practice of participatory management. 
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2.2.1 Participation 

Community participation is a widely accepted yet complex and challenging concept 

which has been discussed and considered as a means to achieve sustainability in 

development projects (Gladnet, 2002). The concept of participatory management 

emerged in the 1960s and 1970s. Since that time the concept of participation has 

been applied broadly in many fields, including health (Viswanathan et al., 2004), 

social work, education and rural development (Govinda & Diwan, 2002; Preston et 

al., 2009). In terms of agricultural management and irrigation systems management, 

there has been an increase in the number of development projects that encourage 

stakeholders/people to be involved from the initial design period of a project through 

to the implementation process. Participation is considered critical in bringing desired 

benefits from programs and projects (Pretty, 1995; Bryan, 1997; FAO, 1997). 

Participation is expected to reduce the degree of government management while at 

the same time encourage people/stakeholders to participate more in governance. This 

process is needed to promote sustainable and equitable development (FAO, 2007). 

2.2.1.1 Definition of Participation 

There are various definitions of participation. Participation was first defined to focus 

on measuring the notions of contributing, influencing, sharing, or redistributing 

power and control of resources, benefits, knowledge, and skill that participants 

gained by participating in decision-making (Korten, 1980; Paul, 1987; Ghai & 

Alcántara, 1990). However, there is a debate in the literature about whether 

participation is a ñmeansò, an ñendsò or both. Narayan (1994, p.7) defines 

participation as ña voluntary process by which people including the disadvantaged 

(in income, gender, ethnicity, or education), influence or control the decisions that 

affect themò. This definition confirms that participation is a means to define the end. 

Participation is an important component and contributes greatly to the success of 

development projects in terms of economic, social and environmental benefits by 

giving people a voice or choices (Narayan, 1994). The World Bank defines 

participation as ña process through which stakeholders influence and share control 

over development initiatives, and the decisions and resources which affect themò 
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(World Bank, 1996, p.3). The World Bank also indicates five main reasons for 

community participation including:  

(1) Local participants have considerable experience and insight into what works, 

what does not work and why;  

(2) The commitment of local people to projects increases when they participate in 

planning projects; 

(3) Technical and managerial skills can be developed by local people, hence, 

increasing local employment opportunities; 

(4) Participation of local people can bring an increase in resources available for 

projects such as locally derived building materials, and their labour, and  

(5) the involvement of participants strengthens the relationship between local people, 

planners, and professionals (World Bank, 1996). 

2.2.1.2 The level of participation 

Community participation is a dynamic and multidimensional process. Various levels 

of participation have been recognized by many scholars. The origin of community 

participation was developed by Arnstein (1969). She constructed a óladderô of 

participation in which there are eight levels of participation from manipulation (non-

participation) to citizen control as presented in figure 2-2. 
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   Figure 2-2: Eight Rungs on a Ladder of Citizen Participation  

  Source: Adapted from Arnstein (1969, p.217) 

As can be seen from figure 2-2, level (1) and (2) Manipulation and Therapy are two 

levels in which community people are not able to participate. Level (3) and (4) 

Informing and Consultation are ñtokenisticò. In these two levels, the community is 

informed but it is not clear that their views will be heeded. As a result, the status quo 

is not necessarily going to change. Level (5) Placation, starts to allow citizens to 

have rights in decision-making. Level (6) Partnership enables negotiation and 

engagement between local people and decision-makers. Level (7) and (8) allow 

people to participate in governance and have full managerial power.  

Pretty (1995) has applied Arnsteinôs idea to sustainable agriculture using seven levels 

of participation from Manipulative to Self-mobilization as presented in table 2-2 

where local people have no power and passively receive information to self-
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determined roles, where local communities and members have a voice in making 

decisions and changing systems. 

Table 2-2: Prettyôs typology of participation for sustainable agriculture 

Particip-

ation 

Level 

Participation 

types 
Definition  

1 Manipulative 

participation  

Participation is simply a presence. Although local people are 

representatives in the governance, they are unelected and have 

no power 

2 Passive 

participation 

Local community only are informed or announced when 

something has already happened or has been decided. There is 

on-way announcements, peopleôs responses are not listened to 

by project managers. The information being shared belongs only 

to external professionals.  

3 Participation 

by 

consultation 

People are encouraged to participate by answering questions. No 

sharing decision making between local community and planners, 

and professionals are under no obligation to take on board 

peopleôs views.  

4 Participation 

for material 

incentives  

People participate by contributing resources such as funding or 

labour force, but are involved in neither experimentation nor the 

process of learning. Local community have no stake in 

prolonging technologies or practices when the incentives end.  

5 Functional 

participation  

Participation seen by external agencies as a means to achieve 

project goals, especially reduced costs. People may participate 

by forming groups to meet predetermined objectives related to 

the project. Such involvement may be interactive and involve 

shared decision making, but tends to arise only after major 

decisions have already been made by external agents. At worst, 

local people may still only be coopted to serve external goals.  

6 Interactive 

participation  

People participate in joint analysis, development of action plans 

and formation or strengthening of local institutions. 

Participation is seen as a right, not just the means to achieve 

project goals. The process involves interdisciplinary 

methodologies that seek multiple perspectives and make use of 

systemic and structured learning processes. As groups take 

control over local decisions and determine how available 

resources are used, so they have a stake in maintaining 

structures or practices.  

7 Self-

mobilization  

Local people become independently organisation. They have 

rights to make contacts with other external institutions. Self-

mobilization can spread if governments and NGOs provide an 

enabling framework of support. Such self-initiated mobilization 

may or may not challenge existing distributions of wealth and 

power 

Source: Adapted from Pretty (1995, p.1252)  
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These concepts of participation have been considered in agricultural and irrigation 

management. The participation of water users/farmers in irrigation management is 

called Participatory Irrigation Management (PIM). There is long history of farmerôs 

participation in agricultural management. The involvement of farmers in irrigation 

systems management has been one of the driving factors behind agricultural reforms 

in irrigated agriculture. The concept of PIM and the principles for success of PIM are 

presented in the following section confirming that achieving efficiency in irrigation 

management is challenging without farmer participation. 

2.2.2 Participatory Irrigation Management  

Irrigation Management Transfer (IMT) is often discussed in the literature 

interchangeably with a second, interrelated concept, PIM. Typically, PIM refers to 

the increased involvement of water users in irrigation management along with the 

government (Vermillion & Sagardoy, 1999); it consists more of a behavioural or 

attitudinal change than a reform process. Thus, while IMT relocates the role of the 

government to NGOs or water user associations, PIM is about the relationship 

between water users and government by adding farmer participation to government 

management (FAO, 2007, p.4). 

PIM has been evaluated and shown to bring many of the same benefits to irrigation 

management as IMT, including sustainability of irrigation infrastructures, lessening 

the financial burden of government, and improving water supply services (Meinzen-

Dick & Reidinger, 1995). PIM is considered to be an important way ñto increase 

overall development and livelihood impacts from irrigation investmentsò 

(Geoenfeldt, 2003, p.2). PIM is nearly always the approach taken in community 

development projects. Evaluation frameworks of PIM are also relevant for 

considering the success of IMT.  

2.2.2.1 The definition of Participatory Irrigation Management 

PIM refers to the participation of farmers or water users in all aspects and at all 

levels of irrigation management. ñAll aspectsò includes initial planning, designing 

new and rehabilitating irrigation infrastructure, construction, supervision, financing, 

decision making, O&M, monitoring, and evaluation of the system. ñAll levelsò refers 
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to the involvement of managing entire irrigation systems from headworks to the end 

of tertiary canals or partial systems, and involvement in governance policy at various 

scales (commune and city) (Groenfeld & Sun, 1997; Groenfeldt & Svendsen, 2000; 

Vermillion, 2003). PIM is also described as an approach in which farmers are 

involved in all stages of irrigation development by participating in O&M of irrigation 

systems (Hamada & Samad, 2011). Geoenfeldt (2003) states that PIM is not only an 

approach to irrigation management, it is also considered as an approach to rural 

development. PIM is considered to be the sole option for improving the irrigation 

performance. Two forms of capital are built by the PIM process: 

(1) productive capital: PIM provides for better physical maintenance of irrigation 

infrastructure, and  

(2) social capital: water users participate in their governance with new institutions 

such as water user organisations, farmers have the chance to improve management 

and ósoftô leadership skills.  

2.2.2.2 Principal for success of PIM 

The success and endurance of PIM is dependent upon how well it meets its principles 

Ostrom (1992). Yoder (1994) identifies three main factors for ensuring successful 

locally managed systems: (1) clear roles of WUA, (2) memberôs awareness of PIM 

and (3) suitable practice of irrigation and association management. There are 11 main 

characteristics under these three principles as presented in Table 2-3. 

Table 2-3: Yoderôs characteristics for success of PIM 

No Principals Definition  

1 Interrelationship 

between 

Construction and 

Management 

Irrigators play important roles not only in responsibility for 

construction but also to define the structure of their organizations. 

Construction leaders need to demonstrate they are capable and 

trustworthy. 

2 Ownership and 

Membership 

Ownership is defined in that those who build the irrigation systems 

have rights being supplied water from the systems and are recognized 

as being responsible for operation and maintain the systems, whereas 

membership is defined by the irrigation allocation rules which 

determine who has the authority to establish the membership rules 

that create and shape the system. 

3 Security of the 

Irrigation supply 

Considered as the limits to which irrigation can be delivered. Those 

who join the system later receive water after those with the first 

rights take all they need. 
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No Principals Definition  

4 Strong 

organization 

The system is called a strong irrigation organization when it has 

adequate labour to maintain and the ability to distribute adequate 

water during severe drought. 

5 Representation All irrigators have same voice in making decisions, and in small 

systems, high rate of member attendance in the general meetings 

ensure that decisions have strong member support. 

6 Monitoring Know exactly how much water supply is available and the timing of 

the expected delivery by irrigators and the ability to monitor 

compliance of irrigation delivery to individual farmers are an 

essential factor in the success of irrigation systems to ensure 

equitable O&M costs as well as reduce conflicts. 

7 Resource 

Mobilization 

The ability to contribute labour and financial resources to operate and 

maintain irrigation systems. 

8 Communication Interactions between members ensure the success of the system and it 

helps members to share information and enables timely response to 

emergency situations. 

9 Accountability Irrigators and local organisation members will not be re-elected again 

if they did not work effectively in previous official terms. 

10 Accounts and 

Records 

That the accounts are typically checked by audit committees and 

reports are given to members at meetings are an important 

characteristic that builds trust for irrigation organizations. 

11 Conflict and 

Sanctions 

Systems are called successful if most disputes among water users 

were solved internally, and graduated sanctions should be applied 

that take into account the extent and damage caused by the infraction.  

Source: Adapted from Yoder (1994) 

Hamada and Samad (2011) suggest that although the PIM approach has been applied 

in many irrigation systems, the results have not always been successful. This study 

found that the key problems which contributed to the failure of PIM are the lack of 

farmerôs awareness about the necessity for PIM; the need for the formation of local 

groups; the lack of development of a relationship between government and local 

organisations; and failing to deal with water shortages. Consequently, for PIM to be 

successful in addition to the principles identified above there is a need to focus on 

improving water usersô knowledge, and to empower local governing associations. 

Hamada and Samad (2011), recognising previous shortcomings derived five basic 

principles to achieve sustainable PIM: 

(1) Clear and adequate roles split between WUA and government; 

(2) Guaranteed amounts of water delivery to users when they understand the 

necessity of irrigation after participating in WUA; 

(3) Farmers received benefits from using water and paid service fees; 
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(4) Equality of water allocation, O&M cost-sharing, and decision-making should 

be equal between water users; 

(5) Financial transparency was disclosed to individual water users. 

PIM is closely related to IMT. PIM is a process of evolving roles of water users in 

the functions of irrigation systems management, whereas the process of transferring 

entire or partial of ownership or management of irrigation systems is the role of IMT. 

In addition, the mechanism for PIM via IMT is through local community groups 

called water user associations (WUAs). The success of IMT is determined by the 

efficacy of WUAs. Following sections further explain the role of WUAs.   

2.2.3 Efficiency of water governance 

One of the functions of IMT is to improve efficiency in the governance of water 

management. The OECD (2015: p.3) suggests that water efficiency órelates to the 

contribution of governance to maximise the benefits of sustainable water 

management and welfare at the least cost to societyô.  According to the OECD (2015: 

p.10 and 11) governance approaches that improve efficiencies in water management 

include a number of principles including: frameworks for accountability and trust in 

decision-making, the promotion of stakeholder involvement in water policy design 

and implementation; the mobilisation of water finance; that sound water management 

regulatory frameworks are effectively implemented and enforced in pursuit of the 

public interest and the promotion of the adoption and implementation of innovative 

water governance practices across responsible authorities, levels of government and 

relevant stakeholders. 

2.2.4 Size of Irrigation Systems 

IMT has been shown to be more successful in small and medium size irrigation 

systems rather than large systems. In Asia, small-scale irrigation systems play an 

extremely important role in agricultural development. Small-scale irrigation systems 

irrigate half of the land in South and Southeast Asia. The livelihoods of the majority 

of poor farmers are decided by small scale irrigation infrastructure (Chambers, 

1988). 
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Ounvichit et al. (2008, p.147) define ña small-scale irrigation system as one where 

irrigation water users know each other and their leaders personally know every water 

userò. Meinzen-Dick (2007) describes small-scale irrigation infrastructure as 

supplying a group of farmers, while larger systems supply communities with some 

crossing international boundaries. In Nepal, the classification of irrigation systems is 

based upon both size and geography (Lam, 1996), as shown in Table 2-4. Small-

scale irrigation technologies (usually referred to as micro-irrigation technologies) are 

accessible to small-scale farmers while large irrigation systems are complex and 

require sophisticated technologies. Many Asian countries, such as the Philippines, 

Indonesia, Nepal and Japan have focused on transferring O&M to small communal 

schemes, mostly covering a few hundred hectares or less. Small-scale irrigation 

works effectively when users know each other and leaders personally know every 

water user and all users are thoroughly familiar with the field conditions (Hamada & 

Samad, 2011) 

Table 2-4: Classification for irrigation systems in Nepal 

System Classification Non-Terai Area Terai Area 

Small Systems Less than 50 Hectares Less than 500 Hectares 

Medium Systems 50 to 500 Hectares 500 to 5000 Hectares 

 Source: Adapted from Lam (1996, p.1304); (The Terai is the flat plains in India 

Irrigation systems irrigating less than 500 ha are considered small irrigation schemes 

in Indonesia (Geijer et al., 1996) while in Vietnam, an irrigation system is considered 

small-scale if it serves less than 150 ha (Trung et al., 2005). 

2.2.5 Water User Associations (WUAs) 

IMT is the transfer of responsibility and authority for management of irrigation 

systems from government agencies to private-sector or local community 

organizations that represent the interests of water users. Most commonly, these 

organisations are referred to as WUAs.  

A WUA is a group of water users along a lateral canal who establish their own 

cooperative non-profit organization with a set of rules to manage water deliveries 
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within their area. WUAs are legal entities and are essentially single-purpose 

organizations concerned mainly with O&M of irrigation facilities (Brenan, 2001). 

WUAs can provide a useful and critical building block in water governance.  

WUAs provide a forum whereby water users act collectively to govern an irrigation 

system or subsystem. This may include deciding which irrigation services should be 

provided, how and by whom they will be provided, and under what terms and 

conditions. The actual management of the irrigation system (i.e. delivery of services) 

may be done by the WUA or third parties. After IMT has been adopted, such services 

may be financed entirely by farmers or with some combination of resources provided 

by farmers and government (FAO, 2007, p.11). As such, WUAs are expected to 

prevent deterioration of irrigation systems which previously had suffered due to 

financial shortages resulting from recurring costs to maintain infrastructure and 

difficulties in collecting water use fees from famers (Vermillion & Sagardoy, 1999; 

Qiao et al., 2009).  

The formation of WUAs is a central and essential element of IMT (Vermillion, 1997; 

Facon, 2000a; Groenfeldt & Svendsen, 2000) (Raymond, 2004a; Pant, 2007; 

Teamsuwan & Satoh, 2009). Ultimately, the success of IMT is decided by the fate of 

the WUA (Satoh et al., 2007).  

2.2.6 Water Pricing 

The fundamental role of water prices is to help distribute limited goods and service 

to consumers and to determine the allocation of limited resources among competing 

water users (Bosworth et al., 2002). Water pricing covers capital investment and 

O&M costs, it influences the efficiency of irrigation and affects the equity of 

distribution in terms of income, and social justice for water users (Sampath, 1992; 

Unver & Gupta, 2003).  

2.2.6.1 Cost of water 

The costs of supplying irrigated water consist of variable and fixed costs. Variable 

costs are the costs of processing and delivering water to end users, including 
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electricity prices, and O&M, while fixed costs are the initial investment capital costs 

incurred when irrigation systems were built (World Bank, 1997).  

Botsworth et al (2002) expand on this concept identifying four kinds of costs: Full 

Supply Costs, Full Economic Costs, Full Costs and Environmental Costs (Figure 2-

3). Full supply costs (Irrigtion Serviece Costs) include capital charges and O&M 

while full economic costs consist of full supply costs plus opportunity costs and 

economic externalities. Full costs includes full economic costs plus economic and 

environmental externalities while environment costs account for public health or 

ecosystem impacts (Bosworth et al., 2002). 

.  

Figure 2-3: General principles for the cost of water 

Source: Adapted from GWP (2000, p.19) 

2.2.6.2 Irrigation water pricing 

There are a number of rising economic pressures on water resources. This is 

especially true for irrigation agriculture as a major consumer of water. A useful 

means for achieving efficient allocation of irrigation water delivery is to put the right 

price on it (World Bank, 1997; Abu-Zeid, 2001). Water fees are considered an 

essential means of increasing water efficient allocation (World Bank, 1997). It is 
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understood that water fees paid by farmers or other water users are expected to meet 

cost recovery for the O&M of irrigation systems. There is a variety of methods for 

pricing water depending on natural and financial considerations. The purpose of 

implementing water pricing is to recover at least the cost of O&M of irrigation 

schemes. Water pricing methods include volumetric, non-volumetric (output and 

input pricing) and market-based pricing methods (Tsur et al., 2004). 

Volumetric pricing mechanisms charge for irrigation water based on the quantities of 

water consumed. Marginal cost pricing is a special case of volumetric pricing which 

equates the price of a unit of water with the marginal costs of supplying the last unit 

of water (Easter & Welsch, 1986). 

There are several non-volumetric methods commonly used in irrigation management: 

output pricing, input pricing and area pricing. Water users pay water fees for each 

unit of output they produce, which is called output or crop-based pricing. Under 

input pricing a farmer pays for irrigation water indirectly through higher prices for 

inputs purchased from the government or water agencies (e.g. cost recovery of 

infrastructure construction). Area pricing is a water fee charged per unit of irrigated 

area, which depends on the kind and extent of irrigated crops (World Bank, 1997; 

Abu-Zeid, 2001; Easter & Liu, 2005). 

The implementation of water markets, which rely on market pressures to determine 

the price for irrigation water (Mariño & Kemper, 1999) are also important. 

Participants may trade water rights including the right to purchase some quantities of 

water at a particular price during specific periods of time, or, water users may trade 

water on the spot, or for future delivery. Using water markets, irrigators are given a 

water endowment and are free to sell or buy shares of entitlements from other 

farmers (World Bank, 1997; Alexander & Potter, 2004).  

In the process of IMT, water fees play a central role ensuring the autonomy and 

sustainability of WUAs (Unver & Gupta, 2003; Pant, 2007). The purposes of 

ensuring sustainability of services, improving water conservation, and increasing 

irrigation systems efficiency are three main objectives that many governments are 

considered when they implement IMT (Abu-Zeid, 2001; Molle et al., 2008). Water 
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pricing must be acceptable to the water users; they should be willing to pay fair 

assessments. This acceptable price was defined when water users are supplied with 

reliable service including adequate, timeliness and fairness of water distribution 

(Abu-Zeid, 2001). 

2.3 Gender roles in Irrigation System Management and WUAs 

In the context of irrigation management Meinzen-Dick and Zwarteveen (1998) 

indicate there is a lack of systematic research of gender participation in irrigation 

systems and other natural resources management, especially womenôs involvement. 

Gender refers to the socially determined attributes of men and women which are 

revealed in a range of practices and ideas including labour allocation, roles, and 

resources (Zwarteveen, 1994). When IMT was implemented in many countries, it 

was expected that women would take part in both directly managing irrigation 

system management and participating in the governance of WUAs (Pant, 2007). The 

Dublin Statement of the United Nations Conference on Environment and 

Development (1992)ðconcerned with the emerging crisis in global fresh water 

resourcesðstated as one of its principles: 

ñWomen play a central part in the provision, management and 

safeguarding of water. Acceptance and implementation of this principle 

requires positive policies to address womenôs specific needs and to equip 

and empower womenôs programmes, including decision-making and 

implementation, in ways defined by themò (ICWE, 1992, p.4) 

In many countries, men are considered the best presenters of water related interests. 

Men dominate as the head of farms and other leadership roles in the community and 

women are helpers to their husbands (Meinzen-Dick & Zwarteveen, 1998; Van 

Koppen & Koppen, 2002) .  

While there is rhetoric about the important role of women in the management of 

irrigation systems, female participation has been shown to be minimal in the 

governance of WUAs (Goetz, 1995; Meinzen-Dick & Zwarteveen, 1998). There are 

cultural reasons to explain this. For example, in Kenya women are not allowed to 
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participate in any work connected with the irrigation furrows of the Marakwet 

irrigation system. Women are forbidden to bathe or touch the water due to a 

sustained belief that in doing so they are likely to give birth to twins or have a breach 

birth (Adams et al., 1997). 

In the context of South Asia in terms of agricultural practices, the situation is 

different. Women work in close collaboration with men and take part in managing 

irrigation infrastructure by providing their labour or other resources. As a result, 

women directly or indirectly receive benefits from the use of irrigation water for 

productive and domestic purposes (Meinzen-Dick & Zwarteveen, 1998). 

In Nepal, there are only a few activities in which women do not actively take part in 

irrigated agriculture. Men are engaged in technological aspects and high production-

augmenting tasks, such as ploughing or fertilizer application, while women 

participate in labour-intensive tasks including weeding, harvesting, or collecting 

water fees (if they are in WUAs). Table 2-5 shows that the total working hours in 

agriculture practices by women is higher than that of men, women spend total 54% 

compared to 46% of men involved. However, menôs contribution on physical 

maintenance of canal systems is significant higher than women. They are 3.68 

hours/day compared to 2.24 hours/day respectively.  

 Table 2-5: Average physical involvement in irrigated agriculture by gender in Nepal 

Activities 
Physical involvement (hours/day/0.325 ha) 

Women Men 

Seedbed preparation  

Sowing seed  

Land preparation  

Pulling and bundling of seed  

Transplanting  

Fertilizer application 

Chemical spraying  

Harvesting and post-harvesting  

Weeding  

Irrigation  

Threshing  

Total of all activities  

Proportional mean (%)  

3.34 

4.21 

2.28 

4.26 

5.92 

0.61 

0.32 

5.84 

5.87 

2.24 

2.12 

37.01 

54.00 

2.24 

2.65 

4.23 

2.18 

1.33 

4.32 

3.29 

2.29 

1.67 

3.68 

4.14 

32.02 

46.00 

 Source: Adapted from Upadhyay (2003, p.505) 
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There has been a steady increase in the number of women using water for irrigation, 

and acting as heads of farms; women play a crucial role in crop production, 

contributing up to nearly 80% of production (Meinzen-Dick & Zwarteveen, 1998). 

However, there is minimal female participation in the governance and management 

of irrigation systems (Meinzen-Dick & Zwarteveen, 1998; Upadhyay, 2003).  

Upadhyay (2003) also indicates that even where some women were elected to be 

members of a WUA they did not know they were elected, or they did not actively 

participate in the governance of WUAs (Upadhyay, 2003). Furthermore, in some 

cases women were not allowed to speak before men in WUA meetings. This 

sidelining of women is unfortunate because as Pradhan (1989) notes, in some cases 

women can solve conflicts better than men because women are more patient, 

persuasive, encourage, and guide farmers better than men. 

2.4 Research gaps related to IMT 

Despite the fact that IMT has been implemented across many countries, little 

evidence is available about the effects or impacts of IMT on irrigation management 

performance, agricultural performance, farming communities and government 

finances (Vermillion, 1997; Samad, 2002; Koc et al., 2006; FAO, 2007; Yakubov, 

2012b).  

While WUAs have been acknowledged as critical to the success of IMT, little is 

known about their actual performance. There has been significant growth in the 

number of WUAs across countries, yet the effects of WUAs have not been studied 

consistently (Hamdy & Lacirignola, 1997) nor have their effects been examined in 

isolation from other changes in irrigation systems (Subramanian et al., 1997, p 21). 

To date there has been little published research evaluating the sustainability of 

WUAs (Hamada & Samad, 2011). Studies have mainly focused on the impact of 

WUAs on irrigation management but there is a lack of research about the factors that 

make WUAs sustainable over the long term. 

Although there have been numerous evaluations of IMT the impact of it is usually 

evaluated three to five years after the transfer. A longer time lapse is needed post-

transfer to more firmly establish or decide the success of IMT (Vermillion, 1997). 
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Although there are a number of studies about IMT and the global push from major 

international agencies for high-quality impact studies based on qualitative research, 

(Yakubov, 2012b) quantitative approaches have largely been used to evaluate the 

impact of IMT, farmers being capable of evaluating irrigation performance on their 

own seems to be completely lacking in the literature (Yakubov, 2012a). A standard 

methodology for evaluating the performance of irrigated agricultural systems was 

developed by International Water Management Institute (IWMI) in the 1990s. They 

developed óa set of external and other comparative performance indicators that will 

allow for comparative analysis of irrigation performance across irrigation systemsô 

Maldon et al (1998). Their performance indicators quantitavely measure water 

supply and agricultural and financial performance.  

Studies adopting the standard methodology have failed to capture the dynamics of 

the shift of power and have not sufficiently reflected real outcomes of IMT (Samad 

& Vermillion, 1999; Bandyopadhyay et al., 2007; Rodríguez-Díaz et al., 2008; 

Araral, 2011; Mishra et al., 2011; Yakubov, 2012a). Vermillion (1997) suggests that 

such evaluations rely heavily on secondary data collected from agency offices which 

may not reflect the actual situation. It has been identified that the perspective of 

farmers is missing. 

Molden et al. (1998) and Rodríguez-Díaz et al. (2008) suggest that there are two key 

limitations to using these types of indicators to compare performance of irrigated 

agricultural systems:  

¶ the uncertainty involved in many of the estimates because most evaluation 

data is from secondary sources, not directly collected and measured by 

researchers, the quality of the secondary sources is unknown, estimating leads 

to errors in research outcomes (Molden et al., 1998); 

¶ Direct comparisons using performance indicators do not provide an overview 

of the actual performance of different places. Some performance indicators 

related to the internal processes of particular organisations may not be 

suitable for use of comparison with others, or, best practice examples may not 
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be easily adapted to other places with poor performance (Rodríguez-Díaz et 

al., 2008). 

2.5 Previous Evaluation frameworks for IMT/PIM/WUA  

In many development projects, the concept of PIM and IMT are described or referred 

to interchangeably as though they are the same thing (Vermillion, 1997; Yazar, 2002; 

Pant, 2007; Satoh et al., 2007; Uysal & Atēĸ, 2010; Hamada & Samad, 2011). While 

the approach of PIM and IMT are quite different, evaluations of these have measured 

similar things. For example, the performance of PIM has been assessed with regard 

to WUAs performance in Turkey (Uysal & Atēĸ, 2010) and India (Badatya & 

Mohapatra, 2010). The basic principles of PIM can be applied to IMT, and the final 

goal of both PIM and IMT is sustainable irrigation management through the use of 

WUAs; they share similar fundamental objectives to provide sustainable and 

adequate financing for the O&M of irrigation infrastructure (Geoenfeldt, 2003; Pant, 

2008; Hamada & Samad, 2011) 

Since the development of the IMWIôs standard methodology a number of evaluation 

frameworks have been developed to evaluate IMT/PIM/WUA more broadly than 

only the performance of an agricultural system. An enhanced set of parameters that 

include both governance and social considerations have since been incorporated. 

Following is an overview (an amalgamation) of the different elements of previous 

evaluations of IMT and PIM. These elements form the basis of the framework for 

this study in examining the three case studies in Vietnam. 

2.5.1 Financial Arrangements for effective IMT  

One of the most commonly applied criteria in previous IMT/PIM evaluations is how 

well the new governance arrangements are performing from a fiscal point of view. 

The capacity for new governance structures to be self-sufficient, to generate 

sufficient income through collection of irrigation services fees to help service 

irrigation system costs and to distribute funds for effective utilisation is considered 

paramount (Molden et al., 1998; Samad & Vermillion, 1999; Samad, 2002; 

Teamsuwan & Satoh, 2009). If income generation is successful then theoretically 

there should also be a measureable reduction in government expenditure (Groenfeldt 
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& Svendsen, 2000; Samad, 2002). An additional financial consideration is how 

transparent accounting procedures are within WUAs. Transparency of accounts is 

critical for the development of trust among water users (Merrey, 1996; Shioda & 

Onimaru, 2007). 

2.5.2 Water Supply Management 

From a practical view point, the intent of IMT is to reap improved agricultural 

outcomes from improved water delivery. Most evaluation criteria in regard to water 

supply therefore, are about ensuring the security of irrigation supply. This criteria 

includes reliability, adequacy and timeliness of water supplyðthat is, water arrives 

when it is needed, in the volume it is needed, to everyone who needs it along a canal 

network, from the beginning to end of the network (Pant, 2007; Uysal & Atēĸ, 2010; 

Hamada & Samad, 2011).  

2.5.3 Operation and Management of Irrigation Facilities  

Irrigation performance is directly related to the physical functioning of the 

infrastructure of an irrigation system. Evaluation criteria related to O&M are the 

adequacy of attention paid to upgrading, servicing, repairing, infrastructure and 

keeping canals free from silt, weeds and rubbish (Pant, 2007; Shioda & Onimaru, 

2007; Poddar et al., 2011). 

2.5.4 Agricultural benefit  

The underlying intent of IMT reform is to improve agricultural productivity. Criteria 

used to assess the outcome of IMT agricultural benefits include increases to cropping 

intensity and diversity (more cropping cycles are possible in a season/year), yields 

are greater (Wijayaratna & Vermillion, 1994; Tanaka & Sato, 2003; Bandaragoda, 

2006) and it may be possible to expand irrigated areas (Bos et al., 2005; Poddar et 

al., 2011). 

2.5.5 Economic impact on Farmers  

IMT in practice typically means that farmers pay more for the water they use through 

the application of the ISF. This fee however, in theory, is borne by the benefits 

accruing to more reliable irrigation systems such as a simultaneous increase in 
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household income due to improved yields and the potential for income diversity. 

Improved irrigation services relieve some of the burden and time constraints of 

farmers, allowing income supplements through other income sources (Bos et al., 

2005; FAO, 2007).  

2.5.6 Social effects of IMT  

One of the least well documented aspects of the outcomes of IMT social. Such 

measures are not easily quantifiable. However, there are important social factors 

likely to result from IMT including a change in the participation of farmers on local 

committees (improving their ability to influence decisions and have autonomy). In 

theory, if water supply becomes more equitable along an irrigation system then there 

is likely to be more harmony amongst water users. There may also be a change of the 

role of women for a range of reasons (Satoh et al., 2007; Koso, 2008; Uysal & Atēĸ, 

2010)). Part of the process of IMT is the education of farmers who through their 

improved awareness change their practice (e.g. make efforts to save water).  

2.5.7 Governance of IMT 

The relocation of responsibility from government to NGO or water user association 

is about governance. Criteria to measure the effectiveness of new governance 

structures include leadership capability, an understanding and shared agreement as to 

the roles and responsibilities of different actors, productivity and effectiveness of 

meetings, coordination and communication between vertical and horizontal tiers of 

government and farmers responsible for irrigation management (Raymond, 2004a; 

Yildirim & Çakmak, 2004; Pant, 2007). 

The seven elements above are applied to this study by examining them from the 

perceptions of farmers and other actors engaged in irrigation management in 

Vietnam. The detail of this studyôs framework is presented in the next chapter. 
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Chapter 3 METHODOLOGY 

To date there has been no singular analytical paradigm by which to evaluate the 

outcomes of PIM/IMT. The development of a theoretical framework has assisted me 

in dealing with the limitations of available methods by which to evaluate IMT/PIM 

and to decide the direction for analysis. This chapter is divided into five main 

sections. It begins with the philosophical approach to this study as presented in the 

Section 3.1 which introduces the roles of mixing quantitative and qualitative 

approaches used to collect and analyse data. Section 3.2 describes the preparation 

phases for conducting the research from justification for the selection of case studies, 

the application for ethics approval on human research, and obtaining permission 

from participants. The process of collecting primary data is covered in section 3.2. 

The chronology of nearly five months of field work, making contact with target 

participants and pilot tests are presented in the first part of this section. The second 

part describes the process as to how face-to-face interviews were conducted, 

questionnaires administered farmers, and focus group discussion. The method of 

gathering secondary data is explained in Section 3.4. Section 3.5 explains the 

application of the mixed methods data analysis. Mixed methods have been used to 

determine the perceptions of various actors in irrigation systems management 

including IMT officials, WUA members and water users. The process of data 

analysis closely follows the theoretical framework using seven aspects of IMT 

including (1) Financial Arrangements and effects of IMT, (2) Water supply 

management (3) Maintenance of irrigation facilities, (4) Agricultural benefits (5) 

Economic impact on farmers, (6) Social performance, and (7) Governance and 

organisation linkages. 

3.1 Mixing quantitative and qualitative approaches 

Mixed methods research has become a major methodological movement across 

social research (Bryman, 2006; Clark et al., 2008). Recently, there has been growing 

recognition of the benefits of integrating qualitative and quantitative approaches in 

many disciplines such as psychology, health, and education (Bentahar & Cameron, 

2015). The advantages of applying mixed methods have been introduced by many 
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scholars (Tashakkori & Teddlie, 1998; Bryman, 2006; Clark et al., 2008; Costa et al., 

2013). In using a mixed method approach a researcher combines elements of both 

quantitative and qualitative methods (e.g., use of qualitative and quantitative 

viewpoints, data collection, analysis, and inference techniques) for the purposes of 

improving breadth and depth of understanding and corroboration (Tashakkori & 

Teddlie, 2010, p.113). Meinzen-Dick et al. (2002) note that mixed methods have 

been used to create measurable indicators, to develop themes and ideas captured 

from various data sources including interviews and focus group discussions. The use 

of mixed methods not only assists researchers to understand more comprehensively 

the social phenomenon under analysis, but also improves the validity of the research 

and the analysis processes (Olsen, 2004; Tashakkori & Teddlie, 2010).  

Creswell and Clark (2013) said that quantitative methods are weak when trying to 

give an understanding of participantôs perceptions and opinions, and the voice of the 

participant is not directly interpreted in such methods. Alternatively, the qualitative 

approach is seen as deficient because it is difficult to illustrate findings of a large 

group of participants. As a result, the application of mixed methods can provide more 

depth in responding to research problems; it also assists in answering questions that 

cannot be answered by singular methods alone. A mixed method approach not only 

provides a bridge between quantitative and qualitative approaches but also 

encourages the use of multiple worldviews rather than the typical association of a 

certain model (Creswell & Clark, 2013). There are different methods of integration 

between quantitative and qualitative research. Silverman (2006) suggests three main 

ways to combine quantitative and qualitative methods including: 

(1) A particular topic is explored quantitatively first, followed by qualitative 

studies; 

(2) A quantitative study is developed first in order to decide a sample size, 

consequences, and to establish the broad contours of a study. A qualitative 

approach follows to investigate in-depth and key issues from a participantôs 

point of view; 

(3) Engaging in a qualitative study which also collects quantitative data to help 

position the results in a broader context.     
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Mixed methods play an important role in contributing to evaluating the impact of 

actions or processes. The main advantage of this method is information 

complementarity between the two approaches. Quantitative research lends itself to 

generalisations of results and provides relatively standardised information. 

Qualitative approaches are more likely to capture circumstances and highlight 

cultural and contextual dimensions (Costa et al., 2013). The combination of 

quantitative and qualitative approaches blends the advantages of each (Protheroe et 

al., 2007; Clark et al., 2008) and provides depth to results (Arora & Stoner, 2009). 

3.1.1 Qualitative approach 

Auerbach and Silverstein (2003, p.3) define the qualitative approach as ñresearch that 

involves analysing and interpreting texts from interviews in order to discover 

meaningful patterns descriptive of a particular phenomenonò. Qualitative research 

enables researchers to collect and interpret data, making findings, building new 

theories and creating a realistic image of social life from the process of collecting 

and interpreting data and producing findings. The patterns and relationships among 

themes and broad trends, new concepts and theories are created from specific details 

(Neuman, 2005; Corbin & Strauss, 2014). 

A wide array of disciplines have applied qualitative research from social science to 

art (Saldaña, 2012). The reasons for its wide application are that qualitative research 

provides a deep understanding of situations in terms of both context and interaction. 

Qualitative research results tend not to be used for predicting future scenarios but 

rather describing a particular reality (Patton, 1990). It is useful to explore 

participantsô experiences; it is also highly appropriate for investigating the nature of 

particular research problems, and it is a valid approach for exploring new ideas 

(Corbin & Strauss, 2014). A qualitative approach usually produces a wide range of 

detailed information even from a small number of participants or cases. This method 

also assists researchers increase their depth of understanding of case studies but 

minimises generalisability (Patton, 2002) 

The coding process is an essential aspect of transforming raw qualitative data and 

from theorising social processes to understanding them. Coding is considered a 
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transitional process between data collection and data analysis. Coding enables the 

researcher to structure and organize similar group codes into the themes and 

categories or a ñfamilyò of ideas where ideas have similar meaning and 

characteristics (Saldaña, 2012).  

ñA code in qualitative inquiry is most often a word or short phrase that symbolically 

assigns a summative, salient, essence-capturing, and/or evocative attribute for a 

portion of language-based or visual dataò (Saldaña, 2012, p.3). 

Tashakkori and Teddlie (2010) indicate that coding is a strategy that is used to find 

themes and patterns in qualitative data. They also illustrate three common types of 

coding used in qualitative analysis including inductive coding (examining the data, 

identifying the meaning units, and attaching codes); deductive coding (using a set of 

codes obtained from sources such as the literature of theory to examine the data to 

find instances of these codes) and abductive coding (stemming from an interactive 

process of deductive and inductive reasoning). 

Strauss (1987, p.27) indicates that ñcoding is the most difficult operation for 

inexperienced researchers to understand and to masterò. Saldaña (2012) stated that 

structural coding perhaps is more suitable for interview transcripts than open-ended 

survey responses. Structural coding applies a content-based or conceptual phrase 

representing a topic of inquiry to a segment of data that relates to a specific research 

question used to frame the interview (MacQueen & Guest, 2008). Structural coding 

is a question-based code that ñacts as a labelling and indexing device, allowing 

researcher to quickly access data likely to be relevant to particular analysis from a 

larger data setò(Namey et al., 2007, p.140). 

3.1.2 Quantitative approach 

There is long history of application of quantitative methodologies in Western 

cultures as early as 1250 A.D (Williams, 2011). A quantitative methodology is 

defined by Creswell (2013, p.153) as involving  ñthe collection of data so that 

information can be quantified and subjected to statistical treatment in order to 

support or refute ñalternate knowledge claimsò. The quantitative method involves a 
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numeric or statistical approach to establish patterns cross-cases or over time, and to 

create meaning through objectivity uncovered in the data. Hence, quantitative 

findings usually are predictive, explanatory, and confirming (Williams, 2011). 

The quantitative approach is usually employed to examine differences among cases 

or situations. The aim is to explain co-variation of one variable with another, usually 

across many cases. This approach is highly developed and builds on a large body of 

applied mathematics (Neuman, 2005).  

The advantage of a quantitative approach is that it is possible to measure the 

reactions of a large number of people to a limited set of questions, thus facilitating 

comparison and statistical aggregation of the data. This gives a broad, generalizable 

set of findings that may be presented succinctly (Bryman, 2006). 

3.2 Preparation Phases for Conducting Research 

There are many irrigation systems in Vietnam which have been subjected to IMT. 

Three locations were chosen to present different geographical locations, and different 

types of irrigation infrastructure and management (see the map, Figure 1-2). The 

three irrigation systems were also chosen to provide an in-depth understanding of the 

dynamic relations among the actors involved in the different irrigation systems. 

3.2.1 Case Study Selection 

The determinants for case study eligibility were that all case studies had to be 

publicly owned irrigation systems that were later turned over to farmers for 

management, or, systems that are presently jointly managed by the Government and 

farmers. To be included in the study a case study needed main and secondary canals 

to be governed by state-run agencies and for farmers to be managing tertiary canal 

systems.  

Selected case studies represent different aspects of irrigation management:  

¶ Geographical location: The three irrigation systems represent different 

agricultural and geographical regions in North Vietnam including: the North 

East Mountainous Region, the Red River Delta and the North-Central Coast 
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of Vietnam. These systems have significant differences in terms topography, 

climate, type of soils and agricultural products. They range from mountainous 

regions to flood plains. The selected irrigation systems also represent 

different traditions of irrigation development and different approaches to 

farmer participation. Ngoila is representative of irrigation infrastructure in 

mountainous areas whilst Gia Xuyen is located in the Red River Delta, the 

second highest agricultural producer. N6 is located in central Vietnam; 

¶ Physical features: Ngoila is supplied from a storage reservoir in Tuyen Quang 

while the Gia Xuyen and N6 are primarily river-based extraction systems 

using open channels in Hai Duong and Nghe An provinces; 

¶ Similar irrigation system size: all three case studies are of small-medium size: 

the Ngoila system irrigaties 392 hectares, Gia Xuyen irrigates 290 hectares, 

and N6 irrigates 281 hectares of agricultural land. 

¶ Institutional approaches to irrigation management: All three case studies have 

on-farm canals that are commune-based, owned by local water user groups, 

on common property. However, the right to use the inter-commune canals is 

different between cases. The inter-commune canals in Ngoila, and Gia Xuyen 

are under ownership of the state, whilst the N6 inter-commune canal is 

common property and under the ownership of the N6 local water user 

association. In addition, the irrigation system management models in Ngoila 

and N6 are based on hydrological boundaries and supply water for four 

communes, whereas civil administrative boundaries are applied in Gia Xuyen 

systems and water is supplied to single communes. 

¶ All three systems were chosen because they also have various irrigation 

reform programs in progress. N6 and Ngoila systems were transferred with 

support from donors including the Asia Development Bank (ADB). The Gia 

Xuyen system transfer depended primarily on the Japan International 

Cooperation Agency (JICA) with the participation of a farmer labour force. 

Table 3-1 summarises the establishment history and physical differences 

between the three irrigation systems. 
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Table 3-1: Main features of each location 

Study sites Features Ngoila Gia Xuyen N6 

Location Mountainous Delta Central 

Province Tuyen Quang Hai Duong Nghe An 

Topography Mountainous, 

steep slopes 
Flat, low-lying  Hilly, sloping 

IMT funding support 
Asian 

Development Bank 

The Japan 

International 

Cooperation Agency 

Asian Development 

Bank 

Year of establishment 1973-1976 1960s 1930s 

Year of transfer 1996 2002 2003 

Irrigation control 

structure 

Manual gate 

(Gravity fed) 
Pumping station 

Manual gate  

(Gravity fed) 

Irrigated area (ha) 392 290 281 

Number of districts 1 1 1 

Numbers of communes 4 1 4 

Number of households 2,259 2,620 2,312 

Agricultural products Rice, corn, sweet 

potatoes 

Vegetables, Rice, 

fruits 
Rice, corn, potatoes 

Soil Silty clay loam Silty clay soil Sandy clay loam 

Climate Relatively humid Relatively humid Moderately humid 

Source: Created for this study 

In all three cases, the transfer process occurred some time ago. The government 

transfer of irrigation system management responsibility to Ngoila farmers and N6 

took place in 1999, followed by Gia Xuyen in 2003. Therefore, the earliest system 

transfers took place approximately 15 years ago, whilst the most recent occurred 10 

years ago. This length of time allows for an evaluation of impacts and effectiveness 

of the process of transferring responsibility of irrigation systems to local users. 
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3.2.2 Ethics Clearance for the Research 

This research involves people as research participants so it required approval from 

the Flinders University Ethics Committee for Social and Behavioural Research for 

low risk assessment. During the approval process, in order to ensure the security of 

both researcher and research participants during the fieldtrip, concerns raised by the 

committee were clarified and attended to in shaping the research design. In 

particular, details of how participants were to be contacted, length of interview and 

focus group discussions, and consent contacts were clarified. Ethics approval was 

granted on 22 July 2013. 

Flinders University letters of introduction were created by the researcher, the Rector 

of Thuy Loi University in Hanoi, and the Rector of the Vietnamese Academy for 

Water Resources Management. These letters were issued to potential participants. 

3.3 Primary Data Collection Methods 

Four main types of information were collected for the three case studies related to the 

transfer of the irrigation schemes from the Government (IMC representatives) to 

local WUAs: 

¶ General data related to IMT/PIM such as: the time of implementation of IMT, 

the changes of decrees or regulations related to IMT in each location; the 

highest irrigation unit transferred e.g. head-works, main canals, secondary or 

tertiary canals; the kind of transfer: partial or full transfer; the amount of 

money spent on (O&M) each year; whether farmers received training 

programs during the transfer of responsibility; whether supporting legislation 

was enacted by the government; satisfaction of water users; and gender issues 

related to irrigation management; 

¶ Detailed information about WUAs including: the number of WUAs in each 

area; establishment dates; governance of WUAs including: number of WUA 

members, gender of WUA members and gendered roles, appointment style of 

WUA leaders; linkages and the support between central, provincial and local 

governments to WUAs, the number of households in each WUA; the 
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contribution recommended by WUA members; the evaluation of WUA 

operation by water users; and the support for water users in improving the 

effectiveness of the operational strategy for WUAs; the obstacles and 

problems that WUAs and water users face due to the IMT; 

¶ Socio-economic and agricultural perceptions: estimated household income; 

the benefits and outcomes brought by the transfer of responsibility for 

irrigation management; information about crops grown; the cost of 

agricultural inputs such as seed/seedlings, fertilizer, labour; water fees; the 

importance of agriculture to the livelihoods of the people; the average size of 

landholdings; agricultural productivity; average income per person/hectare; 

¶ Quantitative data were collected about the physical characteristics and 

engineering features of each small-medium irrigation system; farmer 

contributions in terms of labour and money; the number of farmers and water 

users served by irrigation systems; and the farmerôs satisfaction before and 

after IMT. 

This study targeted different groups of participants inviting them to complete 

interviews, participate in focus group discussions, or fill in questionnaires (See Table 

3.2). Participants included Managers from the Ministry of Agricultural and Rural 

Development, and PIM/IMT consultants, Irrigation Management Company officials, 

members of Water User Associations and Agricultural Committees (including on-

farm irrigators), and farmers/water users. 

Table 3-2: Data collection techniques and participant groups 

Methods Participants Numbers of Participants 

Interview MARD consultant, IMC officers, WUA and 

AC members, on-farm irrigators 

19 

Questionnaires Farmers 150 

Focus Group Discussion IMC officers, WUA members and ACs 

members, on-farm irrigators 

6 

Source: Created for this study 
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The following section provides a description of the chronology of field work and the 

detail of how participants were contacted and the process of collecting information. 

3.3.1 Chronology of Fieldwork 

Fieldwork took five months from the beginning of September 2013 to January 2014. 

Activities during fieldwork included contacting participants, undertaking field site 

observations, conducting interviews and focus groups, and administering the 

farmers/water userôs questionnaire. The detail of the fieldwork chronology is 

displayed in Figure 3-1. 

3.3.2 Field observations 

During field visits the researcher observed and documented the physical and 

geographical characteristics of villages and irrigation systems. The condition of 

infrastructure was noted such as the opening and closing mechanisms in the 

headworks in Ngoila, the pumping station in Gia Xuyen, and the gravity fed systems 

in N6. Observations also enabled the researcher to corroborate details related to 

irrigation performance raised during the social survey data collection. 
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                Figure 3-1: Chronology of Field Work in 2013-2014 

                 Source: Created for this study
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3.3.3 Pilot tests for interviews and questionnaires 

The interview schedule and the farmerôs questionnaire were piloted in the Ngoila 

irrigation system. A short trip was conducted over three days from 25-28 September 

2013. The researcher worked with the Director of the Irrigation Management Board 

of Ngoila to better understand its irrigation systems, to make some contacts, obtain a 

list of households, and pilot the interview questions on two WUA members, and the 

farmerôs questionnaire on six farmers in this area. The interview schedule and 

questionnaires were modified accordingly. 

3.3.4 Contacting participants 

In order to make contact with irrigation company staff and members for the three 

case studies, many contacts needed to be made.  

In Ngoila, with the support from the Vietnamese Academy for Water Resources, the 

researcher directly contacted the Director of the IMB and made an appointment to 

meet them. Following this first interview other staff of the IMB and some WUA 

members were interviewed. 

In Gia Xuyen appointments with the vice-director of the IMC and the chairman of 

the WUA were made by telephone call. The chairman introduced the researcher to 

other members of the WUA and on-farm irrigators. 

In the N6 system, the researcher had to make contact with the Province Agriculture 

and Rural Development (DARD) member, who then introduced other IMT officials 

for interviews.  

WUAs members and AC staff 

WUA members and AC interviewees were also contacted with assistance from IMCs 

and Board of Tuyen Quang officials in each province. Due to the requirements of 

irrigation system management there is a good relationship between IMCs, WUAs 

and ACs, so the researcher could easily make appointments with participants across 

locations. 
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3.3.5 Face-to-face interviews  

Face-to-Face interviews are considered to have several advantages to other social 

survey techniques including: response rates tend to be higher; the interviewer 

actively controls the question order, and ensures all questions are answered by 

interviewees; the physical and social circumstances can be managed; and the 

researcher has full understanding of what the respondent really wants to say (Joy, 

2007). 

Interviews were conducted with four different groups on the basis of their knowledge 

about irrigation systems in Vietnam: IMC officials, WUA staff, commune leaders 

(who have accepted responsibility for irrigation management) and MARD officials. 

The interview schedule is included in Appendix 3. Table 3-3 displays total number of 

interview in this study. 

Table 3-3: Number of interview participants in different management entities 

Organisation Ngoila N6 GiaXuyen Total 

WUA 3  1 4 

AC 2 2  4 

IMC  1 2 1 4 

Irrigators  1 2 2 5 

Ministry of Agricultural and Rural Development and PIM Consultant in Hanoi  2 

Total  19 

Source: Create for this study 

To ensure that the research was conducted in accordance with an ethical code of 

conduct prior to conducting individual interviews, the purpose of the research was 

introduced and an explanation given as to how the researcher was going to manage 

the data. The introduction letters from Flinders University and the Vietnam Academy 

of Water Resources were translated into Vietnamese and shown to interviewees 

before the interview commenced. The information sheet informed participants about 

the intent of the research and what was expected of the participant. It confirmed that 

information disclosed during the interviews was confidential and that the participant 
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would remain anonymous. Participants then read and signed a consent form once 

they understood the purpose of the study and agreed to engage in it.  

For this study interviews were conducted in Vietnamese, the native language of both 

the researcher and participants. The interview began with warm-up questions to 

facilitate communication. This involved a general discussion about agricultural 

production or the difficulties that the interviewee had faced in their daily lives; these 

introductory conversations continued until an understanding was established between 

the researcher and the participant. 

All of the interviews were conducted in the offices of the interviewees and took 

between 40 to 60 minutes depending on how much time individuals had and how 

much they had to say. The interviews were recorded with a digital voice recorder and 

the researcher took notes during the interview. The recordings enabled the researcher 

to undertake a thorough analysis of the ideas generated during the interviews. 

3.3.5.1 IMC staff and Board of Tuyen Quang 

Five IMC members were interviewed: two staff from Ngoila, two in N6 system, and 

one in Gia Xuyen. These people have considerable experience in working for the 

IMCs. Some of them had knowledge of working for the irrigation system prior to the 

transfer of management responsibility. IMC staff was asked questions related to: 

¶ Investment capital of irrigation systems; functional condition of irrigation 

works;  

¶ Cost of irrigation, ratio between cost of O&M and water fees; 

¶ Government funds, the implementation processes of irrigation systems 

transfer, effectiveness of irrigation system transfer program; 

¶ They also were asked about their evaluations of IMT, how their organisations 

support to improve IMT. 

3.3.5.2 WUA members and AC leaders 

Eight members including four WUA members and four AC officials across three 

locations were asked to provide information related to roles of WUAs; how WUAs 

help to reduce disputes; and whether or not WUAs bring about improvements in the 

quality of irrigation O&M. All interview participants were also questioned about 

their perceptions of the irrigation systems transfer program, the water fee policy, 
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current irrigation management problems and difficulties that their organisations face, 

and their support for better water management. 

Face-to-face interviews were also conducted with AC members. They were asked 

their perception as to the efficiency of irrigation systems, advantages and 

disadvantages of the IMT on their household, and their commune. AC members were 

asked whether their organisation supported the WUA, and in what they and the 

government needed to do in order to improve the performance of their irrigation 

system.  

3.3.5.3 PIM foundation member 

The researcher interviewed one of the foundation members of PIM/IMT in Vietnam 

who had extensive experience working on PIM with the ADB and WB. This 

interviewee had participated in the implementation of the IMT of N6 at an early 

stage of the process. Two interviews were conducted with this person once at the 

beginning and once at the end of the field work. Both interviews were conducted in 

an office in Hanoi. Information gathered during the interview included the perception 

of the advantages and disadvantages of the irrigation transfer, as well as difficulties 

and solutions to improve the effectiveness of IMT. The Decree (decree 154/ND/CP) 

was discussed to investigate its advantages and disadvantages.  

3.3.5.4 Ministry of Agricultural and Rural Development (MARD)  

A more formal and structured interview was conducted with the MARD government 

officer, the Ministry of Agriculture and Rural development (MARD) manager; this 

officer was responsible for evaluating the law related to irrigation management and 

the transfer of irrigation systems in Vietnam. This interview was conducted at the 

final stage of the field work. Honouring the intervieweeôs wishes this interview was 

not recorded. This interviewee gave their perception about the opportunities and 

challenges related to current irrigation management and the operation of WUAs. The 

interviewee also offered solutions and identified policies that MARD has established 

to solve problems. In addition, this MARD official was also asked about the 

irrigation service fee policy (decree 154/ND/CP) and its effect upon the O&M of 

irrigation systems.  
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3.3.6 Farmersô questionnaire 

Questionnaires play an important role in social surveys because they allow 

participants ñto self-report to express their attitudes, beliefs and feelings toward a 

topic of interestò (Teddlie & Tashakkori, 2008, p.232). Quantitative information can 

be collected from a large number of participants in a short period of time by using 

questionnaires. Questionnaire results can be input, and analysed quickly (Neuman, 

2011). 

The researcher set out to obtain an understanding of irrigation management practices 

and to gather opinions in regard to water management and effectiveness of IMT from 

the perspective of farmers. A copy of the questionnaire is included in Appendix 4). 

The questionnaire investigated: 

¶ Perceptions of irrigation performance before and after the IMT; 

¶ Levels of satisfaction with water management services before and after the 

turnover from government; 

¶ Crop yields; 

¶ Cost of agricultural inputs; 

¶ Crop production, and 

¶ Socio-economic factors 

¶ Demographic characteristics (household size, farmerôs level of education, and 

income). 

Farmer questionnaires were administered after interviews with IMC staff had been 

conducted. Questionnaires were administered in the three case study locations 

including Tuyen Quang (Ngoila case study), Hai Duong (Gia Xuyen case study), 

Nghe An (N6 case study).  

3.3.6.1 Selection of participants 

The researcher received water user lists from IMCs in Ngoila, the AC in Gia Xuyen, 

and a WUA in N6. The sample was stratified into three categories according to the 

position of farms along the irrigation system (the head, middle and the tail). 

Respondents were selected to provide an even distribution from the headwork to 

downstream water users to assist the researcher understand the differences created by 

positioning along the system in terms of water supply. Fifty households were 
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randomly selected from across the various communes in each of the three case study 

sites. 

The researcher approached farmers' houses with a trusted person (such as a member 

from a WUA in Gia Xuyen, and IMC staff in Ngoila and N6). The trusted person left 

once the research process commenced. Only the researcher and research participant 

were involved in responding to the research instruments to ensure that answers were 

not influenced by the presence of the trusted person. Questionnaires were 

administered orally to individuals to accommodate illiterate respondents and to 

ensure that all participants understood the questions before they answered them. 

The same information was given to all farmers (the information sheet and consent 

form) to make sure that all respondents knew their answers were confidential. One 

hundred and fifty water users (e.g. those who used water from the irrigation network) 

responded to the questionnaire. Details of the sample are presented in Table 3-4. 

The researcher stayed with respondents to help them complete the questionnaires 

(Figure 3.2). In rural Vietnam many people are illiterate and they needed help to fill 

in the answers. This approach resulted in a 100% response rate. 

 

Figure 3-2: Researcher administering the farmerôs questionnaire 

Source: Fieldtrip observation 2013 
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Table 3-4: Survey questionnaire distribution 

Irrigation 

system 
Commune No. of Households Sample size Location 

Ngoila 

Trung Mon 324 8 Upstream 

Y La, Tan Ha 1348 29 
Upstream and 

Middle 

Kim Phu 330 8 Downstream 

Hung Thanh 196 5 Downstream 

Total 2259 50  

N6 

Trung Thanh 520 20 Upstream 

Bac Thanh 335 13 Middle 

Xuan Thanh 205 8 Downstream 

Bac Long 216 9 Downstream 

Total 1276 50  

Gia Xuyen 

Tranh Dau 996 19 Upstream 

Tang Ha 620 12 
Middle and 

Downstream 

Dong Bao 1004 19 
Midle and 

Downstream 

Total 2620 50  

Total                           150 

Source: Farmersô questionnaire survey 2013 

Table 3.4 shows that mix of head, middle and end responses were collected for the 

three case study sites. Althoghter, fifty-three famers from the head of canals, forty-

five from the middle and fifty -two from the tail of canals completed questionnaires. 
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The same information was given to all farmers (the information sheet and consent 

form) to make sure that all respondents knew their answers were confidential. One 

hundred and fifty water users (e.g. those who used water from the irrigation network) 

responded to the questionnaire.  

Another method for measuring change is a retrospective survey design in which 

respondents are asked during a single interview to recall attitudes or behaviours at 

several previous time periods (Menard 2002). This measurement strategy is distinct 

from the longitudinal survey because it relies on respondentsô retrospection rather 

than repeated interviews. While this approach allows researchers to measure within-

subject change over time, an obvious de- efficiency is that it relies on memory recall, 

which introduces potential bias given the difficulty that some survey respondents 

have remembering even basic facts or behaviours (Hillygus & Snell, 2015). 

3.3.7 Focus Groups 

Focus groups are used to quickly and conveniently collect data from several people 

simultaneously. This method helps participants to jointly clarify their views, 

exchange experiences or points of view that would be less easily accessible in a one-

to-one interview (Wong, 2008). According to Kitzinger (1995, p.2), there are three 

advantages for using focus groups. They: 

(1) Do not discriminate against people who cannot read or write; 

(2) Encourage participation from those who are reluctant to be interviewed on 

their own (such as those intimidated by the formality and isolation of a one-

to-one interview); and  

(3) Encourage contributions from people who feel they have nothing to say. 

Focus groups were conducted in the three case study sites with different groups of 

participants. These participants were chosen on the basis of their roles across the 

different institutional systems for the management of irrigation schemes. Appendix 5 

includes the questions asked of N6 IMC officials, Y La AC members, and WUAs 

members in N6 and Gia Xuyen. Table 3-5 presents the number of focus group 

discussions conducted in this research including IMC staff, WUA members, AC 

members and on-farm irrigators. 
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Table 3-5: Focus group discussions 

Participant group 
Ngoila 

Y La Commune 
N6 GiaXuyen 

IMC   V   

WUA  V  V  

AC V            V 

On-farm irrigator  V                   

Source: Created for this study 

3.3.7.1 Focus group: Y La Commune Agricultural Cooperative, Ngoila 

One focus group was conducted in Y La commune in Ngoila on 21 September 2013 

in the Y La Agricultural Cooperative office. Y La was selected because compared to 

the three other communes in Ngoila, Y La had the largest agricultural area supplied 

by the Ngoila irrigation system. In addition, Y Laôs irrigation performance has been 

evaluated by WUA members as being effective and efficient compared to the other 

three communes in Ngoila. Investigating the factors that affect irrigation 

performance and the reasons why this commune has achieved better results than 

other locations in Ngoila is important. Twelve people from Y La Commune were 

invited to attend the focus group, including the two leaders of the commune, one 

agricultural production planning designer, and seven leaders in seven villages of Y 

La.  

Nine main questions were discussed during this focus group including the groupôs 

perceptions of the achievements of IMT in regard to water supply management, 

maintenance of canal systems, crop productivity, input production costs, changes to 

income, how to improve farmerôs participation in irrigation management, water 

userôs responsibilities in irrigation management. Figure 3-3 shows participants in the 

focus group discussion in Y La AC commune. 
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Figure 3-3: Focus group, Y La commune AC, Ngoila 

Source: Y La commune, Ngoila 21 September 2013 

The focus group discussion lasted for 90 minutes and was recorded on a digital voice 

recorder and later transcribed into a word processing file. 

3.3.7.2 Focus group: on-farm irrigators Y La Commune Agricultural 

Cooperative, Ngoila 

Initially, the researcher did not plan to conduct focus groups with on-farm irrigators 

or WUAs members, however, during field work, with support from the WUA in 

Ngoila, instead of interviewing individual irrigators in Ngoila, group of four 

irrigators were conducted in Y La commune (Ngoila). Contact with farmers was 

made by telephone by Ngoila WUA leaders who arranged a suitable meeting time. 

These on-farmer focus groups lasted approximately one hour.  

On-farm irrigators were asked about the opportunities and difficulties that they are 

facing in relation to irrigation systems management, water supply, the ISF waiver 

and O&M; and, support they need from government agencies or local government. 

They were also asked about social aspects of irrigation management. The focus 

group discussion was recorded and later transcribed. 

3.3.7.3 Focus group IMC officials, N6 system 

A focus group with four IMC staff in North Nghean was conducted on 25 November 

2013. It was organised with the support from the vice-director of the IMT. Invitations 
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were made by a telephone call. The focus group discussion was conducted in a 

government office in Yen Thanh district (Figure 3-4). Information gathered included 

the history of the IMT in the N6 system, opinions about the roles of IMT and WUA 

in irrigation systems, and the main constraints to improving the effectiveness of 

WUAs in irrigation infrastructure management.  

 

Figure 3-4: Focus Group of IMT staff in N6 irrigation system 

Source: Yen Thanh, Nghe An 25 November 2014 

3.3.7.4 Focus group WUA members, Gia Xuyen and N6 

Two focus groups with WUA members were conducted in N6 on 24 November 2013 

and Gia Xuyen on 10 December 2013. In both locations invitations to participate 

were made by telephone with the support from IMC managers. The meeting with Gia 

Xuyen WUA took place in Gia Xuyen AC rooms, while in N6 the meeting took 

place in the Long Thanh AC office (one of the four communes irrigated by the N6 

system). These focus group discussions took around 80 minutes. Members were 

asked about how their organisations were established, how they implemented O&M, 

and their role in water delivery. They were also asked about distribution of finances 

between government agencies and the WUA, and what could be done to improve the 

effectiveness of the WUA. They were asked about the barriers to effective irrigation 

management and what might be done to improve performance. The focus group 

discussion was recorded and later transcribed. 
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3.3.7.5 Secondary data collection 

Secondary data was gathered from many sources both before the field trip and in 

conjunction with the social surveys. To gain understanding about the three case study 

sites, secondary data was accessed in the form of reports produced by donor funded 

infrastructure projects (e.g. Asian Development Bank (ADB) in N6 system and 

Ngoila, Japanese International Corporation Agency (JICA) in Gia Xuyen) and the 

Government. This offered context into the history of the irrigation management 

transfer, irrigation management models, and the process of establishing WUAs in 

each field site location.  

During the field trip, regulations/decrees and reports of WUA congresses and local 

organisations (e.g.ACs) were collected in regard to irrigation and water supply fees, 

WUA establishment and regulation for their operation. For the state level perspective 

policies and reports created by MARD were accessed covering institutional and 

water-related laws (such as: Irrigation Service Fee allocation, Land use change, 

evaluations about irrigation management, the pathway of PIM, O&M of irrigation 

systems, and evaluation of irrigation management models across the whole country. 

3.4 Data Analysis 

3.4.1 Data analysis 

The basis of qualitative data analysis ñinvolves examining, shorting, categorising, 

comparing, synthesising, and contemplating the coded data as well as reviewing the 

raw and recorded dataò (Neuman, 2011, p.517). Assessment of impact of the impact 

of IMT is a complex task; many variables need to be considered. To help make sense 

of the perceptions of participants in this study an evaluation framework has been 

developed based on previous studies from other countries in regard to 

WUA/IM T/PIM. 

3.4.2 Evaluation Framework 

The framework was developed to identify key variables by which to analyse the 

IMT. In this research, the literature review guided the creation of the evaluation 

framework for IMT in Vietnam. Information relating to the influence of the 

IMT/PIM/WUA was reviewed from many publications and case studies from 

different countries. By doing a systematic investigation of previous evaluations from 
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other places critical elements suited to the purpose of this study have been used to 

evaluate IMT. The review process produced seven main elements by which to 

closely investigate IMT across the case studies. These elements are presented in 

Table 3-6. 

The perceptions of various actors engaged or affected by irrigation management were 

captured and coded using the evaluation framework. 

3.4.3 Qualitative approach applied in data analysis 

Data collected on digital voice recorder from interviews, focus groups, and 

qualitative sections of the farmers' questionnaires were transcribed and saved as 

word files. To make sense of the large volume of textual information collected in the 

field the data need to be organised through deductive coding. Figure 3-6 shows how 

themes and subthemes were identified and refined in this study. Data was categorised 

by allocating or labelling according to the codes or themes (Creswell, 2013). 

 

Figure 3-5: Data coding method to achieve the subthemes and themes 

Source: Modified from Saldan̼a (2009, p.12) 

A qualitative data analysis program NVivo was used to organise the data. This is 

more efficient than manual coding. NVivo software allows for the construction of a 

coding frame that can be readily applied across all survey instruments, allowing for 

comparison and theme building. Nvivo software allowed for ease of data 

management and retrieval. 
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Table 3-6: The evaluation framework 

 Indicators/Themes 

I  Financial Arrangements 

 Allocation of government subsidies 

 Reduction of government expenditure 

 ISF collection 

 Financial management (e.g. to cover shortage) 

 Transparency (e.g. disclosure of spending to water users) 

II  Water Supply Management 

 Timeliness of water distribution 

 Adequacy of water supply 

 Equity of water supply 

 Reliability of water supply 

III  Operation and Management of Irrigation Facilities 

 O& M headworks and main canal systems 

 O& M on-farm canal systems 

IV  Agricultural benefit  

 Change in crop cycles 

 Change in crop yield 

 Increased crop diversity 

 Expansion of irrigated area 

V Economic impact on Farmers 

 Change to farmersô income 

 Benefits from using water and paying fees (production costs) 

VI  Social effects of IMT 

 Farmer participation in irrigation management 

 Leadership capability 

 Meeting frequency and productivity  

 Conflict resolution 

 Roles of women 

VII  Governance aspects of IMT 

 Rights, roles and responsibilities 

 Vertical linkage/coordination/communication between tiers of government 

 Horizontal links/coordination/communication between WUAs 

 Accountability 

 Shared decision-making 

Source: Created for this study 
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3.4.3.1 Interpreting not translating 

This research was conducted in Vietnamese and the audio recordings were 

transcribed in Vietnamese. Word files of interviews, focus groups and farmer 

questionnaires were uploaded into Nvivo version 11, a qualitative data analysis 

software program. The coding frame was developed in English. Verbatim quotes 

were translated from Vietnamese into English during the coding stage. 

For ease of reference, each transcription was numbered as shown in table 3-7 

according to participant group. 

Table 3-7: Transcription numbering  

Type of qualitative 

question 
Participant  Numbering 

Interview 

Irrigation Management company 

(IMC) staff  

[Interview, ID ( ), IMC staff, 

Location] 

Water User Association (WUA) [Interview, ID ( ), WUA member, 

Location] 

Agricultural corporative (AC) 
[Interview, ID ( ), AC member, 

Location] 

Ministry of Agricultural and 

Rural Development (MARD) 

[Interview, ID ( ), MARD member] 

On-farm irrigator (WUA) [Interview, ID ( ), On-farm irrigator, 

Location] 

Group discussion 

Water User Association [Focus Group, WUA members, 

Location] 

Agricultural corporative 
[Focus Group, AC members, 

Location] 

 On-farm irrigators 
[Focus Group, On-farm irrigators, 

Location] 

Structured 

questionnaire 
Farmers [Farmer, location, ID (1) to (50)] 

Source: Created for this study 

3.4.4 Quantitative approach applied in data analysis 

The farmer questionnaires consisted of a number of Likert scales by which to 

measure levels of satisfaction.  This numerical data was input into a statistical 

software program, SPSS. Quantitative methods were used to illustrate the frequency 
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of responses in the farmer questionnaire. The descriptive statistics have allowed to 

show comparisons across the three case studies and to distinguish similarities and 

differences in perceptions.  

  

Quantitative Data  

 SPSS software 

Quantitative 

Data analysis 

Qualitative Data 

 Nvivo software 

 

Qualitative 

Data analysis 

Integration of 

quantitative and 

qualitative 

Administered 

Questionnaires 

Documents 

Interview (IMCs 

staff WUAs 

members) 

Focus group 

discussion 

Journal articles 

 

Results according to seven categories 

Conclusion and Recommendations 

Figure 3-6: Data Analysis Process 

Source: Created for this study 
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3.5 Limitation s of the research methods and approach 

For logistical reasons this study is based on three case studies all in the North of the 

Vietnam. It was not possible given time and funding constraints to visit all eight 

regions. Acknowledged here is that the story from the south or centre of the country 

would very likely be different given those areas different histories and environments 

and in this sense the findings can only be attributed to this singular region rather than 

for the whole of the country. 

Five months were allocated for the field research meaning that field work time and 

effort was spread rather thinly, just six weeks for each site. In hindsight it would 

have been perhaps more valuable to have concentrated on one or two sites, and with 

greater focus on one type of irrigation system. This would have permitted a more in-

depth engagement with the sites and their characteristics and the capability to pay 

closer attention to more nuanced features within a system that shape success 

including changes or interventions beyond the transfer such as wider political reform, 

changes in governance ï more broadly speaking than irrigation management, money, 

technological effects and so on. 

This study has relied on participantôs recollection of conditions of irrigation 

performance in the past. According to Moser and Kalton (1971, p.255) asking people 

their opinions based on past events may introduce bias or inconsistencies in the 

findings due to memory distortion (Hillygus & Snell, 2015, Moser and Kalton 1971, 

p.225). This study made every effort to speak to farmers who had been engaged in 

farming along the canals under investigation at the time of transfer. As such the 

researcher attempted to ask questions of those people who were most likely to be 

able to answer them accurately. Given the significance of the transfer it was 

reasonable to expect farmers to be able to recall their experience before the transfer. 

The researcher was confident that participants understood and were able to give 

meaningful answers.  

3.6 Conclusion 

This chapter has presented the logic behind the research design, a chronology and 

overview of the field work processes, and the approach taken for analysing the data. 

The analytical framework based on seven evaluative elements (based on the literature 
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review findings) was presented. This framework forms the structure through which 

the case studies in future chapters are presented. 
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Chapter 4 IRRIGATION SYSTEMS MANAGEMENT IN 
VIETNAM 

Vietnam has one of the largest networks of irrigation infrastructure in the world. 

Managing irrigation and maintaining the network in Vietnam is highly complex. One 

of the aims of the thesis is to provide context for the three case studies by explaining 

the history and process of devolution of irrigation responsibility, and to describe 

different roles and responsibilities for irrigation management. This chapter presents 

the history of agricultural production in Vietnam over the last 50 years from the time 

it became an independent country in 1954. Agricultural reforms are directly 

connected to the construction and governance of irrigation systems. The mechanisms 

of irrigation systems management, the process of IMT implementation, funding 

policies and institutional arrangements related to the IMT/PIM in Vietnam are 

explained. Section 4.1 introduces information about water availability, the role of 

irrigation systems and irrigated agricultural production in Vietnam, particularly the 

role of agricultural production in terms of contribution to the economy, employment 

and poverty reduction. Section 4.2 presents the evolution of agricultural production 

and its relationship to irrigation infrastructure management, governance and 

financing. This section also emphasises the various models of irrigation management 

systems in Vietnam, typical features of irrigation system management including the 

role of state, provincial, district and commune management entities. The concept of 

Participatory Irrigation Management (PIM) and Irrigation System Transfer (IMT) in 

Vietnam is presented. Section 4.3 introduces the different regions of Vietnam and 

provides an overview of the three case study locations.  

4.1 Availability of Water Resources, Roles of Irrigation System and 

irrigated agriculture in Vietnam  

Vietnam is a country highly dependent on agricultural production. Agriculture not 

only brings significant economic value from exports such as rice, coffee, and 

cashews but it also plays an essential role in ensuring food security for the 

Vietnamese population. It also creates jobs for large numbers of the population living 

in agricultural areas. Vietnam is located in a tropical monsoon region with high 

rainfall averaging approximately 1,800 mm per year. However, 80-85% of annual 

rainfall is received during only three to four months from August to November. 
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Water shortages occur during the remaining eight months (Malano et al., 1999; 

Harris, 2006). As a result, irrigation systems are vitally important. They provide a 

guaranteed water supply which helps to increase food supply and meet the food 

demand for Vietnamôs rapidly expanding population. There is a diverse array of 

irrigation systems across Vietnam functioning at various scales from regional to 

local. A variety of management and governance models have evolved over time to 

manage irrigation systems. 

4.1.1 Water Resources in Vietnam 

Vietnamese farmers identify four main factors affecting agriculture production. 

Water is the most important: ñfirst is water, second manure, third industriousness, 

fourth varietyò (Tiep, 2001, p.226). Water is the most important because a sufficient 

quantity of water plays a crucial role in quality and yield of agricultural production 

and sustainable rural development (Tiep, 2008a).  

Vietnam has several water resources but river basins and ground water are two main 

sources for water supply. 70% originates from its river basins. Surface water 

accounts for 835,000 million m3 per year of supply and ground water approximately 

60,000 million m3 per year (FAO, 2001). The river network consists of 2,360 rivers 

(of more than 10 km length), and eight large basins with a catchment area of more 

than 10,000 km² (Hansen & Phan, 2005; Giang et al., 2012). The Mekong and the 

Red river Basins are the two most important international rivers in Vietnam. Water 

from these catchments provides two thirds of Vietnamôs water resources (Waibel, 

2010). However, Vietnam lies downstream from China, Lao, Myanmar, Thailand, 

and Cambodia. As such it lies at the end of major river systems such as the Mekong, 

Red, Ma, Ca, and Dong Nai Rivers. Thus, the availability of river water is often 

beyond Vietnamôs control. This is especially so during the dry season (December to 

July) when upstream countries withdraw large amounts of water (Pilarczyk & Nuoi, 

2005). Agricultural production demands the highest volume of water compared to 

other sectors (e.g. industry, aquaculture and domestic) (Figure 4-1). 
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Figure 4-1: Water usage by different industries actual (2001), and predicted (2020) in 

Vietnam 

Source: Adapted from (Diep et al., 2007, p.5) 

Under climate change, the frequency of drought and flood are predicted to increase 

in Vietnam (Giang et al., 2012). Due to the unpredictability of water supply, 

irrigation systems in Vietnam play a critical role in the storage of water. Water is 

captured in the summer months when rainfall is heavy, ensuring an adequate supply 

of water supply during dry seasons. 

4.1.2 Importance of agricultural production in Vietnam  

According to the World Bank (World Bank, 2016, p.xi) 

Vietnamôs agricultural sector has made enormous progress. Steady 

advances in smallholder rice productivity and intensification through 

the 1990s and beyond have played a central role in Vietnamôs 

successes in poverty reduction, national food security, and social 

stability, bringing significant income from exports Vietnam once 

experienced hunger yet its per capita food availability now ranks 

among the top tier of middle-income countries.  

Like many Asian countries, the majority agricultural production in Vietnam is based 

on the rice industry. Rice production, while it accounts for the bulk of the irrigated 

area, it also consumes a large proportion of agricultural water usage. Rice land 

accounts for 60% of the area planted with total annual crops; rice production is an 

important source of livelihood for around 9 million rice-farming households and for 
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millions of rural poor (Thang & Linh, 2015). In addition to rice, Vietnam produces a 

variety of agricultural crops including coffee, pepper, and many fruits such as 

lychees, and pineapples (FAO, 2001).  

4.1.2.1 Contribution of agriculture to the Vietnamese economy 

Agricultural production accounts for 20% of GDP, and 30% of Vietnamôs exports 

(World Bank, 2013, 2016). Vietnamese agricultural productivity grows 

approximately 3% every year with total production rising from 33 million tons in 

2000 to 40 million tons in 2010 (Hanh et al., 2010).  

The result of the ñDoi Moiò reform (a process adopted to replace the central planning 

model of socialism in a shift to a ñmarket-oriented socialist economy under state 

guidanceò (Beresford, 2008, p.1) boosted Vietnamôs economy from a country 

importing rice in 1980s to the worldôs second largest exporter after Thailand in the 

2000s (Nielsen, 2003). This is taken up in detail later in this chapter. Vietnam has 

consistently been one of the top ten rice exporters since that time. In 2011 Vietnam 

ranked as the worldôs largest rice exporter (VnEconomy 2011) and as second largest 

in 2012 (World Bank report). Figure 4-2 shows rice export-import production from 

1962 to 2010. 

 

Figure 4-2: Vietnam rice export ïimport dur ing decades 

Source: Adapted from Vu (2013, p.2) 
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4.1.2.2 Employment Creation 

Although employment in the agricultural sector has steadily declined from 70% in 

2000 (George, 2003) to 47%  in 2012 (World Bank, 2016), the sector is the main 

employer and driver of development for rural regions in Vietnam creating jobs for 

four-fifths of the rural Vietnamese population (Thinh, 2009). 

4.1.2.3 Poverty reduction  

The result of the ñDoi Moiò reform also transformed Vietnam from one of the 

poorest countries in the world to a lower-middle income country (Barker, 2004). The 

share of income from agriculture (including forestry and fisheries) in household 

income declined nationally from 28.6% in 2002 to 19.9% in 2012 (World Bank, 

2016). For rural households though, primary income from agriculture was 43.4% in 

2002 rising to 31.8% in 2012 (World Bank, 2016). The success of increasing 

agricultural production has played an important role in reducing rural poverty (Food 

and Agricultural Reviews, 2015), the number of households in poverty declined 1% 

per year since 1998 to 2015. Rural poverty had significantly reduced from 45.5% in 

1998 to 27% in 2010, the problem of food security is considered to be resolved 

(World Bank, 2003; Hoanh et al., 2014).  

4.1.3 The role of Irrigation Systems  

Agricultural production in Vietnam relies heavily on irrigation, drainage and flood 

control. Irrigation systems play a central role in agricultural cultivation supplying 

nearly 8 million hectares or 70% of arable land (Evers & Benedikter, 2009). 

Irrigation has allowed agricultural intensification, productivity and diversification 

(World Bank, 2015a).  

The development of irrigation systems is closely correlated with the evolution of 

agricultural development in Vietnam. Irrigation systems were first built by settlers in 

the Red River Delta several centuries BC. Enormous large-scale hydraulic 

constructions (such as dykes and canal systems) were built to cope with the repeated 

flooding of the Red River. Irrigation systems have been continuously developed 

since the 11th Century in the North of Vietnam, and from mid-15th to the 19th Century 

in the South (Porter, 1993; Evers & Benedikter, 2009).  
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Besides China and the United States, Vietnam has one of the largest network of dams 

and hydraulic infrastructure worldwide. This network comprises over 7,000 dams of 

different types and sizes. More than 750 can be classified as ólargeô dams (over 15 m 

in height or between 5 and 15 m with reservoir storage in excess of 3 million m3.  

There are more than 6,000 small dams, largely earth embankment dams (of less than 

15 and more than 3m3) (World Bank, 2015b). The Mekong and Red River Deltas 

provide for almost 70% of irrigated water for the whole country; these two deltas are 

largely devoted to rice production based on surface irrigation (Fontenelle, 2001). In 

2008, Vietnam has more than 75 large scale irrigation systems and thousands of 

small- medium irrigation systems including 1,957 water reservoirs, 1,017 dams, 

4,172 gravity-fed (culverts) and 1,970 pumping stations that provide steady irrigation 

for 6,600,000 hectares of land (Tiep, 2008a). Water control is regulated by large 

pumping systems in Northern Vietnam while small private pumps are popular in the 

South (Barker, 2004; Evers & Benedikter, 2009). Gravity-fed irrigaiton systems are 

dominate in the mountainous areas (MARD, 2013).  

Irrigation systems infrastructure usually includes headworks (reservoirs, pumping 

stations, or gravity offtakes), and a series of canals including main, secondary and 

tertiary óon-farmô canals. Figure 4-3 is a stylised irrigation system. In Vietnam, 

irrigation systems are defined in the Decree No 32/2001PL-UBTVQH10, 04.04.2001 

as ñinfrastructure works built to tap the usefulness of water, to prevent and combat 

harms caused by water, protect the environment and balance the ecologyò (Tiep, 

2008a, p.227)  
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   Figure 4-3: An irrigation system 

   Source: Created for this study 

Throughout Vietnam there are irrigation systems at various scales. Large-scale 

irrigation systems are complex and require sophisticated technologies. Small-scale 

irrigation technologies (usually referred to as micro-irrigation technologies serving 

less than 150 hectares) are accessible to and managed by farmers (Trung et al., 

2005). Large irrigation systems may provide water to several provinces such as Bac 

Hung Hai in the Red River Delta or Bac Vam Nao in the Mekong River Delta. 

Small-scale irrigation infrastructure supplies communes (sometimes a single 

commune or several communes).  


