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ABSTRACT

This thesis critically assesses the effectivenedsiofet namés transfer
for the operation and management of its irrigation systems through a process of
reform, known as IrrigatioManagement 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 govenent to farmers through Irrigation
Management Transfer (IMT) is considered to be a cornerstone ofmatexgement
policy designed to achieve such benefits, and IMT has been supported by
international organisations such as the World Bank, the Asian Qmwelt Bank

and the Japanese International Cooperation Agency.

The Viethamese 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 orgAcultural Coeoperatives. 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 Vietham were conducted during
the pilot phase of infrastructure developmentjgots 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
guantitative assessments. There has been very little reseayabireg 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 irrigationmsyste
management. Three irrigation systems in Vietham 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 evduation 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 performace issues, water supply, operation and management of
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infrastructure, agricultural benefits, social and economic outcomes for farming

households, and governance aspects of IMT.

The study is based on 15-dlepth 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 heehold 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 benefitssaxiated 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 thhere are problems still to be addressed inclutbng-

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 suppork aic
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
haveassisted beneficial outcomes from the IMT are explored along with the barriers
that i mpede progress. The achievements
contribute towards a greater understanding of more sustainable approaches to

irrigation systemsnanagement.
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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 systenfRao, 93, p.2)

1.1 Introduction

Irrigation systems are vitally important in meeting the food demand for the rapidly
expanding population of Vietham which is projected to reach nearly 108 million by
2049 (General Statistics Office, 2011Moreover, Vietnam, like Bny 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 ch@vigkanoet al.,

2004) This creates the need to improve the effectiveness of water management
institutions, including irrigation systems. Since the 1990sViktnam Government

has been making efforts to increase efficiency of irrigation works by investing
approxmately $UP250 million each year building new irrigation systems and
implementing the devolution of responsibility from government agencies to irrigation
user groups(Tiep, 2008a) However, statduilt irrigation schemes are under
performing. Reasons for undperformance include thagovernmentowned and
managed infrastructure is often poorly maintained and is deteriorating; water fees are
low and there is an inadequate collectidies; irrigation agencies are ovaaffed;

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 Vietnatlmere farmeimanaged irrigation still
depends very much on the political mandate of government institutions. Such
criticisms are not well supported by research and evaluation ctrpaster impacts

on farmers and productivity are lackiffgalanoet 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 Vietham. Nor has there been
investigation into the impact of local water user groups in giagavater resources.

The efficiency of most of Vietnamds ir

11
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has been limited evaluation and analysis as to the efficiency and sustainability of the
transfer progranfThuan, 2004) Almost all evaluations of theansfer 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 outobthedransfer

(Molden et al., 1998RodriguezDiaz et al., 2008Yakubov, 2012b)Of note, the

far mer 0s perspective about t he resul ts
overlooked and yet this group of people are arguably the most important asdhey

the group most reliant on the performance of irrigation systems.
Global perspectiveirrigation systems and agricultural productivity

Globally, agricultural production is considered to be a fundamental instrument for
sustainable development as the maoonomic 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 @00 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 countriesit is estimated that by the year Z2ice production will

increase by 65% from 1995.

Agricultural production is the largest user of freshwater, accounting for
approximately 70% of total water usa@€ischer et al., 2007; Wriedt et al., 2009)
compared to 10% of industrial use and approxiiye26% for other usefAly et al.,

2006) Irrigated agriculture in developing countries uses between 70% to 90% of
accessible water, and contributes to n
(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, 2Q10)
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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 eameéstic, industrial and aquaculture

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

expansion of irrigated agricultural land. There has been a-fibiccéncrease from
approximately 100 1thectare€1950s)to more thar800 16 hectare£2010 (Figure
1-1) and there is an increase in the demand for food to satisfy the rapidly increasing
The
2050. It is expectedhat 60% more food will baeedd between now and 2050
(FAO, 2008; Falloon & Betts, 2010)
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Figure 1-1: Global coverage ofirrigated agricultural area s, 19402012
Source: Adapted fror8atoh et al. (2007, p.284hd FAO (2012p.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 demandFalloon & 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 shortageoise ofthe main problem faced by

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

result, thee is a steady decline in the irrigation system performahtany

international organisations and recent studies illustrate that the investment in

13



irrigation especially in Asian countries and the rate of growth in the coverage of
irrigated areas has begtmdecling(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 centraérgoent and to encourage
farmersdéd participation i n managing irr
establishment of groups of local water users to take responsibility to manage medium
to small scale irrigation infrastructure. Devolving responsibibt 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 brdighe expected improvements in practice and have not
achieved their expected goals. Many of these reforms have {&tedan, 2001;
Campos & Hellman, 2005; World Bank, 2007; Swain & Das, 2008; Bryan & Taha,
2009; Hamada & Samad, 201The transfer of nreagement 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)n Asia, irrigation reforra have largely relied on

the funding and expertise of international aid provid&@kubov, 2012h) 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 effectiue to toglown
management approaches and heavy bureau¢Bmrydaragoda, 2006; FAO, 2007;
MeinzenDick, 2007; Abdullayev et al., 2008; Gastélum et al., 2009; Abdullaev et
al., 2010; Cosgrove & Rijsberman, 2014)

Four major constraints identified forgHtailure of reform programs are:

1 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;

14



1 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 incomepaced 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 physl and cultural conditions;

Lack of managerial skills among newly formed water user groups;

Lack of farmerds experience, experti
led to a lower level of contribution to the decisimaking process of water

user groups. Consequently, WUA managers and service staff are frequently
left without any control, accouability or feedback from water users
(Yakubov, 2008)

1.2 Problems of Irrigation Systems Management and the Irrigation
Systems Transfer in Vietham

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

component of the total agricultdraxpenditure, accounting for between 50% and

70% (Barker, 2004)The World Bank (2013)laims that in Vietnham more than 50%

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

capacity and thénancial sustainabilitypf 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 anddimpn approach is

used in water management generally and irrigation systems specifically. The national
policy framework is considered to have failed to take local condiiimiesaccount
(Walibel, 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 solutiorfBass et al., 2009 Governmenbperated irrigaon
works have been criticized as an ineffective way to manage irrigation wiakg.
(1992) states the performance of governmeontrolled systems is consistently
lower than local, selfgoverning systems. Criticisms of Governmemined and
managed mode include:

1 Infrastructure is deteriorating and often poorly maintained;

1 Thewaterfeeis too low and collection of fees is inadequate;

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

1 Water allocation services are poor;

1 Water users ardissatisfied Raymond, 2004h)
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 ranagement. 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 disappoiriitadanoet al.,
2004) Lack of trasparency 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 infrastture. 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 stages for cultivatior{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 watgrgroups

nor information about how to ensure the sustainability of local grfvgs 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 (2006lso suggests that there is insufficientoperation between water
resource techoians 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 areransferred to farmers. IMC staff worry aboutithjeb security

when they believéhe leaders of WUAs are acting on behalf of IMC instead of acting
on behalf of the local communityPlusquellec, 2006)Farmers have not been
actively participating in the ansfer program. In some areas only2E3 of farmers

have applied to join for the following reasons:

1 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.

1 Farmers often lack setfonfidence and are risk averse due to lack of training
before irrigation systems are transfer(@eep, 2004)

The above issues interact with each other and this leadanyg problems: conflicts
between farmers or WUAs, degradation of works, wasteful use of water, and an
ineffective service. As a resufarmers are not willing to pay ¢happropriate 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 Vietham focusing on three irrigation systems (small and medium
systems). These systems play an extremely important role in agricultural
development as appximately half of all irrigated land in South, and Southeast Asia

is served by smabcale irrigation systen{bam, 1996)

1.3 Significance of the Research

This study will focus on analysing the lohger m | mpacts of Vi e
consider whether the traies 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 pofireforms.
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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 twlentify best practice, and aspects of existing systdatsshould be
changed to improve irrigation managememBenefits of enhanced irrigation
management may include household incomes through increased agriculture
production and crop diversification. Improved irrigation efficiency can help
contribute to the deel opment of rur al economies an

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

1.4 Aim and Objectives

The aim of this study is to compareand contrast three smatiedium irrigation
systemsin Northern Vietnamto assessthe impact of the transfer dfrigation

management responsibility.

1.4.1 Objectives

The objectives of this study are:

1 To develop an evaluation framework by which to examine the results of the
transfer of irrigation management resporlgy in the three case studies;

1 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;

1 To identify barriers to effective irrigation management in selected case
studies;

1 To propose possible solutions to overcome barriers to irrigation management

in northernVietnam.
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Figure 1-2: Three case stug locations(Left map) and province boundariesof each case
study location (boundary shown in red Ngoila- Tuyen Quang Province; N6- Nghe An
Province; Gia Xuyen Hai Duong Province) (Right maps)

Source: Create for this study

1.5 Study Outline

The thesis consists of nine chaptera 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 Vietham but also in
the global context. This chapter also illustrates problems of IMT after an extended
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implementation invietnam 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 conceppaticipatory 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 maaagent 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 employmesd 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 thedsee study

regions.

Chapters 5, 6, and 7respectively 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 elaehlirftgation
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 providesa 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 globahtext. 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.
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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 developmer{Geijer et al., 1996; FAO, 2003; World Bank, 2007;
Kadirbeyg | u & ¥ z e.intAsiay the s@réad df irrigation has become a major
contributor to the success of the green revolutfplamada & Samad, 2011)
However, how to improve water resource use efficiency is a major question for
which many countries are s&®g solutions (FAO, 2011) In most developing
countries the majority of irrigation infrastructure is usually constructed and managed
by the public secto(Groenfeld & Sun, 1997; Satoh et al., 2003pciologists and
economists have assumed that the stai® capable of effectively handling irrigation
infrastructure O&M because of its capacity to provide substantial capital investment
and technical input requiremenfslamdy & Lacirignola, 1997)However, recent
studies indicate that many irrigation systemanaged by government have been
working less efficiently than expected due to poor managenidamdy &
Lacirignola, 1997; Hamada & Samad, 2011; Yakubov, 2012a; World Bank,.2013)
deterioration of irrigation infrastructure creates conflicts between @pstrand
downstream water userd\s a result, for the past two decades, many countries have
implemented a policy of irrigation system management transfer from central
government to local groups water users. France, US#d Taiwan started such a
processn the 1950s while most developing countries, including Vietham, have been
adopting these policies since the 19903 i e p, 2008b; U yflsea | &
purpose of decentralizing responsibility for irrigation management is to increase the
effectiveness andefficiency 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. Howevethese 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 chand®&/ijayaratna & 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 2.1summaries 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 secti@gction 2.2llustrates the key features of IMT
including thke notion of participation, Participation Irrigation Management (PIM),
Water Users Associations (WUA), and water fees which directly affect the
implement of IMT. Section 2.3introduces the gender participation imigation
systems, the important role of men in the governance of WUAs to bring more
success to IMTSection 2.4summarizes the success of IMT/PIM in several countries
from which Vietham may draw lessor&ection 2.5exposes a gap in the literature in
terms of the impact of IMT and the approachieed to evaluate IMTSection 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 decadesmy countries have i mpl emi
responsibility and authority of irrigation infrastructure from central government to
nongover nment organi sations such as wat e
Irrigation Management Transfer (IMTYermillion & Sagardoy, 1999)Other terms
describing this relocation include turnover, takesr, devolution,decentralization,

and privatization. This thesis uses the term IMT. The spread of IMT was
implemented rapidly as it was introduced in both developed developing
countries. It first began and thexxpanded in the USAJapan, Spain, Australia,
France, Colombia, and Taiwan during the 1950s through to the 19&@willion,

1993) The mid1980s witnessed an upsurge in efforts by governments around the
world to implement the IMT proceg¥ermillion & Sagardoy, 1999)IMT has been
implemented gradually and incrementally in some countries such as the Philippines
and I ndonesi a. Some countries adopted .
such as Mexico andurkey when millions of irrigated areas were transferred from

government to local management, or when IMT has been implemented across a
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whole country(Svendsen & Nott, 2000; Yazar, 2002; Raymond, 200#eapther
cases, governments negotiated IMT on aed®scase basis, or governments
mandated the transfer of targeted systems e.g. Indonesia andSndim & Das,
2008) By 1999,nearly50 countries had implemented IMT, as presented in Table 2
1. According toGarcesRestrepd2007),IMT has spread to afive continentsThe
bulk of the irrigation reform peaked in the 199@4th countries such as Morocco
(1990), Australia (1994), Turkey (1994), Peru (1995), Albania (1996) and Binga
(1997)commencinghe processin the 2000s, more than 57 countries earked on

some ype of irrigation sector reform

Table 2-1: The number of countries and stats adopted IMT from 1960s to 2008

Latin America

Asia

Africa & Near East

Europe & Central Asia

gﬁé#ﬁg:le’ Bangladesh, China, Ethiopia, Ghana, Albania, Armenia,
Dominican, India (Andhra Pradesh, Jordan, Madagascal Bulgaria, Cyprus,
Republic, Bengal, Gujarat, Mali Mauritania, Georgia, Kazakhstan,
Efgﬁ?\gaor Haryana, Maharashtra,| Morocco, Niger,  |Macedonia, Moldova,
Guatemala, Tamil Nadu), Indonesig SudanNigeria, RomaniaChroastia,
Mexico, Pe1ru Laos, Nepal, Pakistan, | Senegal, Somalia,

Philippines, Sri Lanka,

South Africa, Sudan

Viet Nam Tawain Turkey, Zimbabwe

Romania, Swazilandg

Source: Adapted frotdermillion and Sagardoy (1999, p.&8hd Graces Restrepo (2007).

2.1.1 What is Irrigation Management Transfer
Irrigation Management Transfer (IMT) was first defined\rmillion and Johnson
(1995, p.1)a s t he
management and corresponding expansion of the roles of farmer organizations
tuti

Afireducti on of si ze and r

through | ocal i nsti ons in irrigatio

of responsibility and authiy for irrigation management from government to water

users or private farmer groups.

Svendsen et al. (199B)u i | t Vermillionés definit.i

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

on

govanment agencies to private sector entities, -government organizations
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(NGO), local governments, or to lodalel organizations with farmers at the base
(Samad & Vermillion, 1999; Vermillion & Sagardoy, 199%ercan (2003makes a
central claim that IM i s fa process i n whi ch st
formulation, investment choices and management decisions affecting their

communities, and they establ (Yerdan, 2083¢ n e c
p.1).

2.1.2 Why has IMT been followed as a strategylgbally

IMT promotes civic empowerment, diminishes corruption, enhances
efficiency and improves public service deliveforld Bank, 2007, p.426)

According to the Food and Agricultural Organisation (FAO), the World Bank (WB)
and other development agencasgch 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 adéveloping nationgFAO, 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, conflieteseen

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
facedin many countries in the 195Q%hnson, 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 irrigted areas. However, government funding for irrigation systems
has remained relatively constant, or has not increased in keeping with construction
(Nkhoma & Mulwafu, 2004; Yildirim & Cakmak, 2004)Many countries have
experienced financial and budgetaryses leading to severe reductions in new
irrigation infrastructure investmeriGorriz 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&kSwain & 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 laged&8,
farmers in several countries have been refusing to pay water fees, often because they
are too poor to pay for their water ug#ijayaratna & 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 shiftedmerahave generally

not covered the costs of water supply. Poor management of goverowresd
irrigation systemgBrenan, 2001; Yercan, 2003; Nkhoma & Mulwafu, 2004; Swain
& Das, 2008; Parker & Speed, 201é0d illegal interference of farmers gaining
acess to water suppligSatoh et al., 2007% 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
maintenane of irrigation infrastructuréWijayaratna & Vermillion, 1994; Nkhoma

& Mulwafu, 2004) As a result, farmers have registered their dissatisfaction with the
O&M of physical infrastructuréParker & Speed, 2010)here is also discontent
about poorly defiad water entitlements, uncontrolled water delivery and
disintegration of indigenous irrigation institutio(Swain, 1998) Consequently this

has led to a continuous decline in agricultural produc{ikhoma & Mulwafu,
2004)

Different social and politicatonditions 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. Wheigation 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 confidemc i n t he f ar

capacity and farmesponsored 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 democraémsys
of governmentNkhoma & 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 organisationéNkhoma & Mulwafu, 2004) The experiences of Japan
and Malawi are niounique. Many other countries have implemented IMT based on

the changes in social and political conditi¢g®rriz et al., 1995; Hamdy, 20Q7)

2.1.3 What is IMT Intended to Achieve

Generally, the aim of transferring management responsibility for irrigatioersgst
from governments to farmer organisations is to shift the financial burdens from the
government to water usef&roenfeldt & Svendsen, 200®ut at the same time
increase agricultural productivittVermillion & Sagardoy, 1999)A number of
authors indiate the ideals of IMT benefitting both government and communities
(Vermillion & Johnson, 1995; Geijer et al., 1996; Vermillion, 1997; Geoenfeldt,
2003; Cook, 2004; FAO, 200 eijer et al. (1996) identifyolur main ideals of IMT:

1 First, reducing financiapressures 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;

1 Second, increase irrigation scheme performance such as irdprove
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 prioers more accountable by improving
water supplies for farmers;

1 Third, IMT responds to broader national democratisation and privatisation
policies and programs leading to an improvement in the relationship between
farmers and Irrigation Management Comp@hC) officers;

1 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., 1997oé&hnfeldt & Svendsen, 2000;
Raby, 2000)FAO (2007, p.5)ncluding:

=

Better cropping intensities, and increased agricultural production;
Farmer satisfaction with water supplies;

1 Significant reduction in the number of conflicts between upstream and
downstram farmers;

T I mprovement in the water userds sen
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 mangement 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, ahd application of IMT has varied
by country. It has been implemented at-sybtem levels, such as distributary canal
commands, as well as for entire irrigation systems. Accordingetmnillion and

Sagardoy (1999, p.Z) | MT i sfaceted metoimtwhicimay 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;

= =4 4 A4 A -2

installation of new support services.
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Different types of IMT have been identifig@Geijer et al., 1996; Vermillion &
Sagardoy, 1999; Geoenfeldt, 2003; Vermillion, 2003; FAO, 2007; Hamdy, 2007)
which include:

(1) Full transfed Farmer owned and managed thrbw@glocal 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 traesférom the
government to local communities including: reservoirs, pumping stations, and canals.
Under full transfer farmers become-gperative owners of the systems they are

using. This is a form of privatization.

(2) Partial transfeGovernment owned bdarmer 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 therghared ownership and management

between government and local organisations.

Figure 21 illustrates the two different types of transfer, showing the management
roles and responsibilities between government and local group of farmers and/or the
private seatr. The first block shows the full transfer programs whsrthe second

and third blocksis the partial reform when both ownership and management are
shared between government and group of farmers. The lowest block illustrates the

joint management betwedéarmers and government.
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Before IMT After IMT

Government | Privatesector Government | Privatesector

Ownership

Full Ownership

transfer

Management Management

Partial Ownership Ownership
transfer - Management
Management Management

Partial Ownership

transfer

Manaoement
Management

Management

Figure 2-1: Schematic diagram of different levels of IMT

Source: Adapted frolRAO (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 (§AQ, 2007)

The involvement of farmers in decisiemaking 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 responsib{f4O, 2006; World

Bank, 2008) Empiical 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 governninadhan, 1989; Tang, 1992; Lam, 1996;
Hamada & Samad, 2011 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 Hotpartial 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.



2.2.1 Participation

Community participation is a widely accepted ygeinplex and challengingoncept

which has been discussed and considered as a means to achieve sustainability in
development project§¢Gladnet, 2002) The concept of participatory management
emerged in the 1960s and 1970s. Since that time the concept ofppéidn has

been applied broadly in many fields, including hediswanathan et al., 2004)

social work, education and rural developmg@abvinda & 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 projedfBretty, 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 neked to promote sustainable and equitable develop(ré&@, 2007)

2.2.1.1 Definition of Participation

There are various definitions of participation. Participation wasdefihed 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 decisianaking (Korten, 1980; Paul, 1987; Ghai &
Alcantara, 199Q) However, there is a debate in the literature about whether
participation i s a A Maayars (1994, p.nM)defifies n d s 0
participation as fAa voluntary process I
(in income, gender,tenicity, or education), influence or control the decisions that
affect themo. This definition confirms
Participation is an important component and contributes greatly to the success of
development projectsr terms of economic, social and environmental benefits by
giving people a voice or choicefNarayan, 1994) The World Bank defines
participation as fAa process through whi

over development initiatives, and the deci ons and resources
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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 anghy;

(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 gople 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 professiongorld Bark, 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 b&rnstein (1969) She constuct ed a 61 ad
participation in which there are eight levels of participation from manipulatiorr (non

participation) to citizen control as presented in figu 2
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Citizen control

Delegated power

7 Degrees of citizen power

Partnership

Placation

(]

Consultation

Degrees of tokenism

Informing

Therapy

2 MNonparticipation

Manipulation

Figure 2-2: Eight Rungs on a Ladde of Citizen Participation
Source: Adapted frorArnstein (1969, p.217)

As can be seen from figureZ level (1) and (2) Manipulation and Therapy are two
levels in which community people are not able to participate. Level (3) and (4)

I nforming and Consultation are Atokenis
informed lut 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 decisiemaking. Level (6) Partnership enables negotiation and
engagement Ieeen local people and decisiamakers. Level (7) and (8) allow

people to participate in governance and have full managerial power.

Pretty (1995has applied Arnsteinds idea to sus
of participation from Manipulativédo Selfmobilization as presented in table22

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: Prettybés typology of participatd.i
Particip - C
ation rartICIpatlon Definition
Level ypes

1 Manipulative | Participation is simply a presence. Although local people are
participation | representatives the governance, they are unelected and ha

no power

2 Passive Local community only are informed or announced when
participation | something has already happened or has been decided. The

onway announcements peopl eds respon
by project managers. The information being shared belongs
to external professionals.

3 Participation | People are encouraged to participate by answering question
by sharing decision making be¢en local community and planne
consultation | and professionals are under no obligation to take on board

peoplebds views.

4 Participation | People participate by contributing resources such as funding
for material labour force, but are involved in nedthexperimentation nor th¢
incentives process of learning. Local community have no stake in

prolonging technologies or practices when the incentives en

5 Functional Participation seen by external agencies as a means to achie
participation | project goals, especially reduced costs. People may particip

by forming groups to meet predetermined objectives related
the project. Such involvement may be interactive and involve
shareddecision making, but tends to arise only after major

decisions have already been made by external agents. At w
local people may still only be coopted to serve external goal

6 Interactive People participate in joint analysis, devetgnt of action plans
participation | and formation or strengthening of local institutions.

Participation is seen as a right, not just the means to achiev
project goals. The process involves interdisciplinary
methodologies that seek multiple perspectives and make us
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- Local people become independentlyamigation. They have
mobilization | rights to make contacts with other external institutions.-Self

mobilization can spread if governments and NGOs provide g
enabling framework of support. Such siglitiated mobilization
may or may not challenge existing distributiofiswvealth and

power

Source: Adapted frorretty (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 Irrigai on Management (Pl M). There
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 caept of PIM and the principles for success of PIM are
presented in the following section confirming that achieving efficienayrigation

managemens 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 governmieyntadding farmer participation to government
managementFAO, 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 financialburden of government, and improving water supply seriglesnzen
Dick & Reidinger, 1995) PI M i s considered to be an
overall devel opment and l i veli hood i
(Geoenfeldt, 2003, p.2PIM is nearlyalways 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 sser all aspects and at all

|l evel s of irrigation management . nALl Il i
new and rehabilitating irrigation infrastructure, construction, supervision, financing,

decision making, O&M, monitoring, and evaluation of ¢hg st e m. AnAl I | e\
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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 citgproenfeld & Sun, 1997; Groent#l& 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
systemgHamada & Samad, 2011(peoenfeldt (20033tates that PIM is nanly 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 capal: 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

andobtdé | eadership 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) cleam | es of WUA, (2) member
and (3) suitable practice of irrigation and association management. There are 11 main

characteristics under these three principles as presented in Table 2

Table 2-3: Yoder 6s characteristics for success C

No Principals Definition

1 Interrelationship | Irrigators play important roles not only in responsibility for
between construction but also to define the structure of theganizations.
Construction and | Construction leaders need to demonstrate they are capable and
Management trustworthy.

2 Ownership and Ownership is defined in that those who build the irrigation systen
Membership have rights being supplied water from the systems and are recoqg

as being responsible for operation and maintain the systems, wh
membership is defined by the irrigation allocation rules which
determine who has the authority to establish the membership rul
that create and shape the system.

3 Security of the Considered as the limits to which irrigation can be delivered. Thg
Irrigation supply | 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 The system is called a strong irrigation organizationmihbas
organization 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 meeting
ensure that decisions have strong member support.

6 Monitoring Know exactly how much water supply is available and the timing
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 The ability to contribute labour and financial resources to operatg

Mobilization maintain irrigation systems.

8 Communication | Interactions between members ensure the success of the systen;
helps members to share information and enables timely respons
emergency situations.

9 Accountability Irrigators and local organisation members will not belexted again
if they did not work effectively in previous official terms.

10 | Accounts and That the accounts are typically checked by audit committees and

Records reports are given to members at meetings are an important
characteristic that builds trust for irrigation organiaas.

11 | Conflict and Systems are called successful if most disputes among water use|

Sanctions were solved internally, and graduated sanctions should be applig
that take into account the extent and damage caused by the infrg

Source: Adapted frorModer (1994)

Hamada and Samad (20Xsl)ggest that although the PIM approach has been applied

in many irrigation systems, the results have not always been succéssfustudy
found that the key problems which contributed to the failf PIM are the lack of
farmer s awareness about the necessity
groups; the lack of development of a relationship between government and local
organisations; and failing to deal with water shortages. ConsdgufentPIM to be
successful in addition to the principles identified above there is a need to focus on
I mproving water wuserso6 knowl edge, and
Hamada and Samad (201Igcognising previous shortcomings derived fiaesib

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 receivelgenefits from using water and paid service fees;
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(4) Equality of water allocation, O&M cosharing, and decisiemaking should
be equal between water users;

(5) Financial transparency was disclosed to individual water users.
PIM is closely related to IMTRPIM 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 fd?IM 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 IMTis to improve efficiencyin the governance of water
managementThe OECD (2015: p.3) suggest hat water effici en:
contribution of governance to maximise the benefits of sustainable water
management and welfare at the least cost to sodiatcording 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
decisionmaking, the promotion of stakeholder involvernen water policy design

and implementation; the mobilisation of water finance; sbahd water management
regulatory frameworks are effectively implemented and enforced in pursuit of the
public interest and the promotion of the adoption and implementaficnnovative

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 ®ms. In Asia, smakcale irrigation systems play an
extremely important role in agricultural development. Syaedlle irrigation systems
irrigate half of the land in South and Southeast Asia. The livelihoods of the majority
of poor farmers are decided Imall scale irrigation infrastructur@Chambers,
1988)
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Ounvichit et al. (2008, p.1489 e f i n e -sbake irrgatienlsystem as one where
irrigation water users know each other and their leaders personally know every water
u s e MeéinzenDick (2007) de<sribes smallscale irrigation infrastructure as
supplying a group of farmers, while larger systems supply communities with some
crossing international boundarida Nepal, the classification of irrigation systems is
based upon both size and geograpbym, 1996) as shown in Table-2. Smalt

scale irrigation technologies (usually referred to as micigation technologies) are
accessible to smaficale farmers while large irrigation systems are complex and
require sophisticated technologiddany Asian ountries, 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.-Sralal irrigation
works effectively when users know each other and leaders pdlss@now every
water user and all users are thoroughly familiar with the field condi{ldasmada &
Samad, 2011)

Table 2-4: Classification for irrigation systems in Nepal

System Classification Non-Terai Area Terai Area

Small Systems Less than 50 Hectareg Less than 500 Hectares

Medium Systems | 50 to 500 Hectares 500 to 5000 Hectares

Source: Adapted frobam (1996, p.1304)The Terai is the flat plains in India
Irrigation systems irrigating less than 500 ha are considered small irrigation schemes
in IndonesigGeijer et al., 1996yvhile in Vietnam, an irrigation system is considered

smallscale if it serves less than 150(faung et al., 2005)

2.2.5 Water User Assocations (WUAS)

IMT is the transfer of responsibility and authority for management of irrigation
systems from government agencies to prigsgetor or local community
organizations that represent the interests of water users. Most commonly, these

organisatios are referred to as WUAs.

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

cooperative noiprofit organization with a set of rules to manage water deliveries
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within their area. WUAs are legal entities and are essentiallglespurpose
organizations concerned mainly with O&M of irrigation faciliti®renan, 2001)

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

WUASs provide a forum whereby water users act collectively to govern an irrigation
systen 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 thWUA 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 governmeffAO, 2007, p.11) As such, WUAs are expected to
prevent deterioration of irrig@in systems which previously had suffered due to
financial shortages resulting from recurring costs to maintain infrastructure and
difficulties in collecting water use fees from famév®ermillion & Sagardoy, 1999;

Qiao et al., 2009)

The formation of WUA is a central and essential element of IME&rmillion, 1997,
Facon, 2000a; Groenfeldt & Svendsen, 20@BRaymond, 2004a; Pant, 2007
Teamsuwan & Satoh, 2009)ltimately,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 diste 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
distributionin terms of income, and social justice for water ug8empath, 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 tousexs$, including

40



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
Suoply 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 extemlities. 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).

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

Source: Adapted frol@WP (2000, p.19)

2.2.6.2 Irrigation water pricing

There are a number of rising economic pressures on wesewrces. This is
especially true for irrigation agriculture as a major consumer of wAtarseful
means for achieving efficient allocation of irrigation water delivery is to put the right
price on it (World Bank, 1997; AbtZeid, 2001) Water fees are ansidered an
essential means of increasing water efficient allocatidorld 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 systemihere is a variety of methls 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,-~vadametric (output and

input pridng) and markebased pricing method3sur 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 umit water with the marginal costs of supplying the last unit
of water(Easter & Welsch, 1986)

There are several namlumetric methods commonly used in irrigation management:
output pricing, input pricing and area pricing. Water users pay water feescfor ea
unit of output they produce, which is called output or draped 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
infrastiucture construction). Area pricing is a water fee charged per unit of irrigated
area, which depends on the kind and extent of irrigated ¢kpsld Bank, 1997;
Abu-Zeid, 2001; Easter & Liu, 2005)

The implementation of water markets, which rely on mapkessures to determine

the price for irrigation water(Mariio & 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, weters 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 INl, water fees play a central role ensuring the autonomy and
sustainability of WUAs(Unver & Gupta, 2003; Pant, 2007The purposes of
ensuring sustainability of services, improving water conservation, and increasing
irrigation systems efficiency are thr@eain objectives that many governments are
considered when they implement IMAbu-Zeid, 2001; Molle et al., 2008)Vater
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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 watam 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 managemehteinzenDick and Zwarteveen (189

indicate there is a lack of systematic research of gender participatioigation
systems and other natur al resources man
Gender refers to the socially determined attributes of men and women which are
revealedin a range of practices and ideas including labour allocation, roles, and
resourcegZwarteveen, 1994)When IMT was implemented in many countries, it

was expected that women would take part in both directly managing irrigation
system management and peigating in the governance of WUARant, 2007)The

Dublin Statement of the United Nations Conference on Environment and
Development (1992) concerned with the emerging crisis in global fresh water

resourced stated as one of its principles:

i Wo me n p lerdargl pa# in cthe provision, management and

safeguarding of water. Acceptance and implementation of this principle

requires positive policies to addres:
and empower womenos p r o gma&imymead , i nc
imple ment ation, in ways defined by them

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 husbdanMeinzenDick & 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 WUA$Goetz, 1995MeinzenDick & 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 archothe 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 taboration with men and take part in managing

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

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

productive and domestic purpog®einzenDick & 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

participatein labourintensive tasks including weeding, harvesting, or collecting

water fees (if they are in WUAS). Table52shows that the total working hours

agriculturepracticesby womenis higher than that of men,omen spend total 54%

compared to 46% ofmen involved However,me n 6 s

contphysibalt i on

maintenance of canal systenss significant higher than women. They are 3.68

hours/day compared to 2.24 hours/day respectively

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

Physical involvement (hours/day/0.325 ha)
Activities
Women Men
Seedbed preparation 3.34 2.24
Sowing seed 421 2.65
Land preparation 2.28 4.23
Pulling and bundling of seed 4.26 2.18
Transplanting 5.92 1.33
Fertilizer application 0.61 4.32
Chemical spraying 0.32 3.29
Harvesting and postarvesting 5.84 2.29
Weeding 5.87 1.67
Irrigation 2.24 3.68
Threshing 2.12 4.14
Total of all activities 37.01 32.02
Proportional mean (%) 54.00 46.00

Source: Adapted frordpadhyay (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 proction (MeinzenDick & Zwarteveen, 1998)
However, there is minimal female participation in the governance and management
of irrigation systems(MeinzenDick & Zwarteveen, 1998; Upadhyay, 2003)
Upadhyay (2003glso indicates that even where some womerevebected to be
members of a WUA they did not know they were elected, or they did not actively
participate in the governance of WUABpadhyay, 2003)Furthermore, in some
cases women were not allowed to speak before men in WUA meetings. This
sidelining ofwomen is unfortunate becauseRmmdhan (1989%otes, 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 IMThas 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 at, 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 systef8sbramanian et al., 1997, p 21)

To date there has been little published research evaluating the sustainability of
WUAs (Hamada & Samad, 2011¥tudies 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(M&fmillion, 1997)
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Although there are a number of studies about IMT and the global push from major
internatonal agencies for highuality impact studies based on qualitative research,
(Yakubov, 2012b)uantitative approaches have largely been used to evaluate the
impact of IMT, farmers being capable of evaluating irrigation performance on their
own seems to beompletely lacking in the literatur&akubov, 2012a)A standard
methodology for evaluating the performance of irrigated agricultural systems was
developed by International Water Management Institute (IWMI) in the 1990s. They
devel oped 0 aandother canparatve pedarmmamce indicators that will
all ow for comparative analysis of i rric
Maldon et al (1998). Their performance indicators quantitavely measure water

supply and agricultural and financialrf@mance.

Studies adopting the standard methodology have failed to capture the dynamics of
the shift of power and have not sufficiently reflected real outcomes of(Bdmad
& Vermillion, 1999; Bandyopadhyay et al., 2007; Rodrigldaz et al., 2008;
Araral, 2011; Mishra et al., 2011; Yakubov, 20122grmillion (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

farmess is missing.

Molden et al. (1998andRodriguezDiaz et al. (20083uggest that there are two key
limitations to using these types of indicators to compare performance of irrigated

agricultural systems:

1 the uncertainty involved in many of the estimatesduse 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 outcom@éolden et al., 1998)

1 Direct comparisons using permance 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 pragkamples may not
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be easily adapted to other places with poor performéRodriguezDiaz 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 abough they are the same thif\germillion, 1997; Yazar, 2002;
Pant , 2007; Satoh et al ., 2007 ; .Whyles al &
the approach of PIM and IMT are quite different, evaluations of these have measured
similar things. For exampleéhe performance of PIM has been assessed with regard
to WUAs performance in Turkey Uy s a | & Andélindia (Baddlya @)
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 @figation infrastructuré Geoenfeldt, 2003; Pant,
2008; Hamada & Samad, 2011)

A

Since the devel opment of the | MWI G6s st a
frameworks have been developed to evaluate IMT/PIM/WUA more broadly than
only the performance adn 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. Thesdements 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 arrargents are performing from a fiscal point of view.
The capacity for new governance structures to be-ssdficient, to generate
sufficient income through collection of irrigation services fees to help service
irrigation system costs and to distribute farfdr effective utilisation is considered
paramount (Molden et al.,, 1998; Samad & Vermillion, 1999; Samad, 2002;
Teamsuwan & Satoh, 20Q9If income generation is successful then theoretically
there should also be a measureable reduction in governmemidéxpe(Groenfeldt
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& Svendsen, 2000; Samad, 2003n additional financial consideration is how
transparent accounting procedures are within WUAs. Transparency of accounts is
critical for the development of trust among water ugdtsrrey, 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 securityrigfation supply. This criteria
includes reliability, adequacy and timeliness of water suppiyt 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 netw(Pk n t , 2007; Uy s al
Hamada & Samad, 2011)

2.5.3 Operation and Managementof Irrigation Facilities

Irrigation performance is directly related to the physical functioning of the
infrastructure of an irrigation system. Evaluation criteria related &/1Qre the
adequacy of attention paid to upgrading, servicing, repairing, infrastructure and
keeping canals free from silt, weeds and rubl§gant, 2007; Shioda & Onimaru,
2007; Poddar et al., 2011)

2.5.4 Agricultural benefit

The underlying intent of IMT refon 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 greate(Wijayaratna & Vermilion, 1994; Tanaka & Sato, 2003; Bandaragoda,
2006)and it may be possible to expand irrigated af@as 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 irrigdion services relieve some of the burden and time constraints of
farmers, allowing income supplements through other income so(Bosset al.,
2005; FAO, 2007)

2.5.6 Social effects of IMT

One of the least well documented aspects of the outcomes of IMT.sBaicth
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 reasqhsSat oh et al . |, 2007; Ko s
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
meeting, coordination and communication between vertical and horizontal tiers of
government and farmers responsible for irrigation manage(®aymond, 2004a;
Yildirim & Cakmak, 2004; Pant, 2007)

The seven elements above are applied to this study by examir@nyg ftom the
perceptions of farmers and other actors engaged in irrigation management in

Vietnam. The detail of this studyobs fra
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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 decidethe 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 colleand analyse data.e&tion 3.2describes 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 proce®f collecting primary data is covereddaction 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 how faceto-face interviews were conducted,
guestionnaires administered farmers, and focus group discussion. The method of
gathering secondary data is explainedSaction 3.4 Section 3.5explains the
application of the mixed methods data analysis. Mixexthods 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 researcfBryman, 2006; Clark et al., 20Q08Recently, there has been growing
recognition of the benefits of integrating qualitatiand quantitative approaches in
many disciplines such as psychology, health, and educ@emahar & Cameron,

2015) The advantages of applying mixed methods have been introduced by many
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scholargTashakkori & Teddlie, 1998; Bryman, 2006; Clark et2008; 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 thesesr of
improving breadth and depth of understanding and corroboréfiashakkori &
Teddlie, 2010, p.113)MeinzenDick et al. (2002)note that mixed methods have
been used to create measurable indicators, to develop themes and ideas captured
from variows 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 analysigrocessefOlsen, 2004; Tashakkori & Teddlie, 2010)

Creswell and Clark (2013aid that quantitative methods are weak when trying to
give an understanding of ©participantos
participant is not directly interpted 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 resehrproblems; 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 worldviewsheastthan the typical association of a
certain model[Creswell & Clark, 2013)There are different methods of integration
between quantitative and qualitative resea8ilverman (2006suggests three main

ways to combine quantitative and qualitative methiodluding:

(1) A particular topic is explored gquantitatively 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
approabt follows to investigate vl e pt h and key i ssues f
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 cobtriiing 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 standardisedmition.
Qualitative approaches are more likely to capture circumstances and highlight
cultural and contextual dimension€osta et al., 2013)The combination of
quantitative and qualitative approaches blends the advantages diPeaitieroe et

al., 2007 Clark et al., 2008and provides depth to resu(rora & Stoner, 2009)

3.1.1 Qualitative approach
Auerbach and Silverstein (2003, p8Be f i ne t he qualitative a

involves analysing and interpreting texts from interviews in order szosler
meaningf ul patterns descriptive of a p
enables researchers to collect and interpret data, making findings, buileling
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 qudlita research from social science to

art (Saldafia, 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 kedufor predicting future scenarios but
rather describing a particular realitfPatton, 199Q) It is useful to explore
participantsé experiences,; it is also h
particular research problems, and it is a vafmproach for exploring new ideas
(Corbin & Strauss, 2014A 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 umakngteof case studies but

minimises generalisabilitgPatton, 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 betee data collection and data analysis. Coding enables the
researcher to structure and organize similar group codes into the themes and
categories or a Afamilyo of i deas w h
characteristicgSaldana, 2012)

A A c od e ativennquirwisnhost bften a word or short phrase that symbolically
assigns a summative, salient, esseraqguring, and/or evocative attribute for a

portion of languagd a s ed or (8aldafia,2012, 3t a o

Tashakkori and Teddlie (201@)dicate 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 unitgnd 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 inductreasoning).

Strauss (1987, p.27) ndi cates that Acoding i s t he
i nexperienced resear cherSaldafiadq20l2yatee thas t a n d
structural coding perhaps is more suitable for interview transcripts thareoped

survey responses. Structural coding applies a cobts®d or conceptual phrase
representing a topic of inquiry to a segment of data that relates to a specific research
question used to frame the intervi¢MlacQueen & Guest, 2008ptructural coding
isaquestobbased code that Afacts as a | abel
researcher to quickly access data likely to be relevant to particular analysis from a

| ar ger (Ndraey et al.s2007,0.140)

3.1.2 Quantitative approach

There is long history foapplication of quantitative methodologies in Western
cultures as early as 1250 A.(Williams, 2011) A quantitative methodology is
defined byCreswell (2013, p.153as i nvol ving At he col |
information can be quantified and subjectied statistical treatment in order to
support or refute fAalternate knowl edge
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numeric or statistical approach to establish patterns-camsss or over time, and to
create meaning through objectivity uncoveredtlwe data. Hence, quantitative

findings usually are predictive, explanatory, and confirnfiv@liams, 2011)

The quantitative approach is usually employed to examine differences among cases
or situations. The aim is to explain-gariation of one variablaith another, usually
across many cases. This approach is highly developed and builds on a large body of

applied mathematig®Neuman, 2005)

The advantage of a quantitative approach is that it is possible to measure the
reactions of a large number of péopo 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 succin@&tyman, 2006)

3.2 Preparation Phases for Conducting Research

There aremany irrigation systems in Vietham which have been subjected to IMT.
Three locations were chosen to present different geographical locations, and different
types of irrigation infrastructure and negement (see the map, Figur@)l The

three irrigation sstems were also chosen to provide adepth 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 icluded in the study a case study needed main and secondary canals
to be governed by staten agencies and for farmers to be managing tertiary canal

systems.
Selectectase studies represent different aspects of irrigation management:

1 Geographical locatm The three irrigation systems represent different
agricultural and geographical regionsNiorth Vietham including: the North

East Mountainous Region, the Red River Delta and the Netitral Coast
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of Vietnam. These systems have significant differemedsrmstopography
climate, type of soiland 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 paticipation. 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 suppliedrfia storage reservoir in Tuyen Quang
while the Gia Xuyen and N6 are primarily riieased extraction systems
using open channels in Hai Duong and Nghe An provinces;

Similar irrigation system size: all three case studies are of-snealium size:

the Ngoilasystem 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
ontfarm canals that are commubased, owned by local wataser groups,

on common property. However, the right to use the Hot@enmune canals is
different between cases. The intemmune canals in Ngoila, and Gia Xuyen
are under ownership of the state, whilst the N6 intenmune canal is
common property andndler 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 appli@diXuyen
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 DevelopmBank (ADB). The Gia
Xuyen system transfer dependguimarily on the Japan International
Cooperation Agency (JICA) with the participation of a farmer labour force.
Table 31 summarises the establishment history and physical differences

between the threerigation 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, . . .
steepslopes Flat, lowlying Hilly, sloping
IMT funding support Asian The Japan Asian Development
International

Development Bank Cooperation Agency Bank

Year of establishment 19731976 1960s 193G

Year of transfer 1996 2002 2003
Irrigation control Manu_al gate Pumping station Manu_al gate
structure (Gravity fed (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 RiceF,) cg:ti’);{r(;,ezweet Vegetf?SiltessRice Rice, comn,potatoes
Soil Silty clay loam Silty clay soil Sandy clay loam
Climate Relativdy humid Relativdy humid Moderately humid

Source: Created for this study

In all three cases, the transfer process occurred some timellagayovernment
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 recemedctQr
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 researchggaants 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 duringetlaérip, 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 dardihics 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 Viethamese Academy for

Water Resources Management. These letters vgsued to potentiphrticipants

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:

1 General data related to IMT/PIM such as: the time of implementation of IMT,
the changes ofdecrees or regulation®lated to IMTin each location; the
highest irrigation unit transferred e.g. headrks, main canals, secondary or
tertiary canals; the kindf 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;us®tsggender issues
related to irrigation management;

1 Detailed information about WAs including: the number of WUASs in each
area; establishment dategvernance of WUAincluding: number of WUA
membersgenderof WUA members and gendered rqglappointmenstyle of
WUA leaderslinkages and the support between central, provincial and local

governmentsto 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 supportwWater 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;

1 Sociceconomic and agricultural perceptions: estimated household income;
the benefits and outcomdsought 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 peopleatierage size of
landholdings; agricultural productivity; average income per person/hectare;

1 Quantitative data were collected about the physical characteristics and
engineering features of each smakdium irrigation system; farmer
contributions in termsf labour and money; the number of farmers and water
users served by irrigation systems,;
after IMT.

This study targeted different groups of participants inviting them to complete
interviews, participate in focugroup discussions, or fill in questionnai{&ee Table
3.2). Participants includedManagers from the Ministry of Agricultural and Rural
Development, and PIM/IMT consultantsisigation Management Company officials,
members of Water User Associations angriéultural Committees (including en

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, WUAand 19
AC members, otfarm irrigators

Questionnaires Farmers 150

Focus Group Discussioll IMC officers, WUA members and ACs 6
members, offarm irrigators

Source: Creatd for this study

58



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 September32@lJanuayr 2014.
Activities during fieldvork included contacting participants, undertaking field site
observations, conducting interviews and focus groups, and administering the
far mer s/ water u Jherdétail ofqthee feeldrko annorelogy & .

displayed in Figure-3.

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 andinggomechanisms in the
headworks in Ngoila, the pumping station in Gia Xuyen, and the gravity fed systems
in N6. Observations als@®nabled the researcher to corroborate details related to

irrigation performance raised during the social survey data colfecti
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No.

Process

September

October

November

December

Jan

uary

From {"
to 14"

From 11"
to 30"

From {"
to 158"

From 16"

to 31"

Fromf" | From 14"
to 18" to 30"

Fromi" | From 16"
to 18" | to 31"

From 1" to

10"

From 1{"
to 20"

Making contact

\%

Pilot Tests

\%

Ngoila

Interview and Focus group

Farmer' survey

data input and Transcribe

N6

Making contact and Field site observation

Interview and Focus group

Farmer' survey

Input Data and Transcrible

Gia Xuyen

Making contact and Field site observation

Interview and Focus group

Farmer' survey

Data input and Trnascrible

MARD and IMT/PIM consultant

Input Data and Transcrible

Figure 3-1: Chronology of Field Work in 20132014

Source: Created for this study
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3.3.3 Pilot tests for interviews and questionnaires

The interview schedule and the far mer 0:
irrigation system. A short trip was conducted over three days fre@8 Z5eptember

2013. The researcher worked with the Diredbthe 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
farmerds questionnai r e The mtengewchedwder ame r s

questionnaires were modified accordingly.

3.3.4 Contacting participants

In order to make contact with irrigation company staff and menfoerthe three

case studies, many contacts needed to be made.

In Ngoila, with the support fromhe Viethamese 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 appointmestwith the vicedirector 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-ferm 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 contacidfdasgsistance 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 partc@peargs

locations.
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3.3.5 Faceto-face interviews

Faceto-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 enswaksquestions are answered by
interviewees,; the physical and social circumstances can be managed; and the
researcher has full understanding of what the respondent really wants (@togay
2007)

Interviews were conducted with four different groups onbi&s 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 AppendixXdble 33 displays ttal 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 dataThe introduction letters from Flinders University and the Vietham Academy
of Water Resources were translated into Viethamese and shown to interviewees
before the interview commenced. The information sheet informed participants about
the intent of the resedr@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 purposetbé 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 awprmuestions to
facilitate communication. This involved a general cdission 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 intervieavs 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 durihg 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 systerd

one in Ga 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. IM@ff wasasked questions related to:

1 Investment capital of irrigation systems; functional condition of irrigation
works;

1 Cost of irrigation, ratio between cost of O&M and water fees;

1 Government funds, the implementation processes of irrigation systems
transfer, effectiveness of irrigationstgm transfer program;

1 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 pro information related to roles of WUASs; 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 systertnansfer program, the water fee policy,

63



current irrigation management problems and difficulties that their organisations face,

and their support for better water management.

Faceto-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 imder 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 particgied 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 gagined 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 atteges 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 respnsible for evaluating the law related to irrigation management and
the transfer of irrigation systems in Vietham. This interview was conducted at the
final stage of the field work. Honourin
not recorded. Thisnierviewee 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 addh, 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 Far meuestionnaire

Questionnaires play an important role in social surveys because they allow
participp nt s  fiepart toserpless their attitudes, beliefs and feelings toward a
t opi ¢ o {Teddlie & €ashakkdri, 02008, p.232X)uantitative mformation can

be collected froma largenumber of participants in a short periodtiohe by using
guestiomaires Questionnairgesults can beénput, and analyseduickly (Neuman,
2011D).

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 farmerA. copy of the questionnaire is included in Appendix 4).

Thequestionnairénvestigated:

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

Socioeconomic factors

= =4 A4 A -2

Demographic characteristics (househo
income).

Farmer questionnaires were administered after interviews with IMC staff had been
conducted.Questionnaires were administered in the three igdy 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 sampleas 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 rebeatmnderstand the differences created by

positioning along the system in terms of water suppljty 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' housesantitiisted 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 instrumenemsure that answers were

not influenced by the presence of the trusted pers@uestionnaireswere
administered orally to individuals to accommodate illiterate respondents and to

ensure that all participants understood the questions before they angweened

The same information was given to all farmers (the information sheet and consent
form) to make sure that all respondents knew their answers were confideneal.
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-Fable 3

The researcher stayed with respondents to help them complete the questionnaires
(Figure 3.2) In rural Vietham many people are illiterate and they needed help to fill
in the aaswers. This approach resulted in a 100% response rate.

¥

Figure 3-2: Researcher administering the farmero

Saurce: Fieldtrip observation 2013
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Table 3-4: Survey questionnaire distribution

Irrigation . .
Commune No. of Households Sample size Location
system
Trung Mon 324 8 Upstream
Upstreamand
Y La, Tan Ha 1348 29 )
Middle
Ngoila :
Kim Phu 330 8 Downstream
Hung Thanh 196 5 Downstream
Total 2259 50
Trung Thanh 520 20 Upstream
Bac Thanh 335 13 Middle
N6 Xuan Thanh 205 8 Downstream
Bac Long 216 9 Downstream
Total 1276 50
Tranh Dau 996 19 Upstream
Middle and
Tang Ha 620 12
Downstream
Gia Xuyen
Midle and
Dong Bao 1004 19
Downstream
Total 2620 50
Total 150
Source: Farmersd questionnaire survey 2013

Table 3.4 shows that mix of headhiddle and end responses were collected for the
threecase study sites. Althoghter, fiftireefamersfrom the headof canals forty-

five from the middle andifty -two from the tail of canalsompleted 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 confidentialOne
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 ®nigkerview to recall attitudes or behavis at
several previous time periods (Menard 2002). This measurement strategy is distinct
from the | ongitudinal survey because i
than repeated interviews. While this apgch allows researchers to measure within
subject change over time, an obvious 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 behuasi(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 theiwsje
exchangeexperiences or points of view that wolle less easily accessible in a-one
to-one interview(Wong, 2008) According toKitzinger (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 frotmose 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 theee 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 INicials, Y La AC members, and WUAs
members in N6 and Gia Xuyen. Table5Jresents the number of focus group
discussions conducted in this research including IMC staff, WUA members, AC

members and efarm irrigators.
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Table 3-5: Focus group discussions

Ngoila
Participant group N6 GiaXuyen
Y La Commune

IMC v
WUA \% \%
AC \% \%
On-farm irrigator \Y

Source: Created for this study

3.3.7.1 Focus group: Y La Commune AgriculturaCooperative, 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 agriculturalupeled

by the Ngoila irrigation system. I n add
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 planng designer, and seven leaders in seven villages of Y
La.

Ni ne main questions were discussed duri
perceptions of the achievements of IMT in regard to water supply management,
maintenance of canal systems, cropductivity, input production costs, changes to

i ncome, how to i mprove farmerdés partic
user s responsi biliti es -3ishowsiparticipagteaihtheo n m

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 latdranscribed into a word processing file.

3.3.7.2  Focus group: onfarm irrigators Y La Commune Agricultural
Cooperative, Ngoila

Initially, the researcher did not plan to conduct focus groups witarmn irrigators

or WUAs members, however, during field work, wshpport 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 orfarmer 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 theyeed 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 ilNorth Nghean was conducted on 25 November

2013. It was organised with the support from the-dicector 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 distri@gEigure 34). 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

WUASs in irrigation infrastructure management.

Figure 3-4: Focus Group of IMT staff in N6 irrigation system

Source: Yen Thanh, Nghe Ani&6vembe014

3.3.7.4  Focus group WUA members, Gia Xuyen and N6

Two focus groups with WUA members were conducted in N6 on 24 NovezOh8r

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 Longrhanh 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. Theyere also asked about distribution of finances
between government agencies and the WUA vainak could be done to improve the
effectiveness of the WUAThey were asked about the barriers to effective irrigation
management and what might be done to imprpgdormance. 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 tleeddise 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
Govenment. 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 congresdelocal
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 institutiothal an
waterrelated 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 qgualitative data analysis
comparing, synthesising, and contemplating the coded data as well as reviewing the
raw and r e(bleumah,edll, ¢b.8l7Ysgessment of impaof 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 influenoé 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
evaluaé IMT. The review process produced seven main elements by which to
closely investigate IMT across the case studies. Theseerts are presented in
Table 36.

The perceptions of various actors engaged or affected by irrigation management were

captured andoded 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. Tomake sense of the large volume of textual information collected in the
field the data need to be organised through deductive coding. Figush@wvs how
themes and subthemes were identified and refined in this study. Data was categorised
by allocating oflabelling according to the codes or therf@seswell, 2013)

Classification Tree

/ I Ilcmc‘l\ Theme 2
/.‘:uhthcmc /“’:'hthc'“'“‘ Subtheme Subtheme
. \ Quote \ / \ . \
Quote Quote Quote Quote
Quote Quote Quote
Quote CQuole Quote Quote

Figure 3-5: Data coding method to achieve the subthemes and themes

Source: Modified fronSaldana (2009, p.12)

A qualitative data analysis pran 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 tedre allowed for ease of data

management and retrieval
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Table 3-6: The evaluation framework

Indicators/Themes

Financial Arrangements

Allocation of government subsidies

Reduction of governmemixpenditure

ISF collection

Financial management (e.g. to cover shortage)

Transparency (e.g. disclosure of spending to water users)

Water Supply Management

Timeliness of water distribution

Adequacy of water supply

Equity of water supply

Reliability of water supply

Operation and Management of Irrigation Facilities

0O& M headworks and main canal systems

O& M on-farm canal systems

Agricultural benefit

Change in crop cycles

Change in crop yield

Increased crop diversity

Expansion of irrigated area

Economic impact on Farmers

Change to farmersdé i ncome

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

Vi

Governance aspects of IMT

Rights, roles and responsibilities

Vertical linkage/coordination/communication between tiers of government

Horizontallinks/coordination/communication between WUAs

Accountability

Shared decisiemaking

Source: Created for this study
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3.4.3.1 Interpreting not translating

This research was conducted in Viethamese and the audio recordings were
transcribed in ViethamesalVord files of interviews, focus groups and farmer
guestionnaires 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 Englishmiyithe coding stage.

For ease of reference, each transcription was numbered as shown in-#able 3

according to participant group.

Table 3-7: Transcription numbering

Type of qualitative

question Participant Numbering
Irrigation Management compan [Interview, ID (), IMC staff,
(IMC) staff Location]
Water User Association (WUA) [Interview, ID (), WUA member,
Location]
. . ) [Interview, ID (), AC member,
Interview Agricultural corporative (AC) Location]

Ministry of Agricultural and [Interview, ID (), MARD member]
Rural Development (MARD)

On-farm irrigator (WUA) [Interview, ID (), Onfarm irrigator,
Location]

Water User Association [Focus Group, WUA members,
Location]

Group discussion
[Focus Group, AC members,

Agricultural corporative Location]

[Focus Group, Odfiarm irrigators,

OnHfarm irrigators Location]

Structured

questionnaire Farmers [Farmer, location, ID (1) to (50)]

Source: Created for this study

3.4.4 Quantitative approach applied in dataanalysis

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.

QuantitativeData | Quditative Data

~. Administered

~. Documents

Questionnaires Interview (IMCs
staff WUAs
members)

Nvivo software Focus group

SPSS software ) 4
discussion

! !

Quantitative Quditative
Data analysis Data analysis

| |
J

Integration of
guantitative and
qualitative

l

Results according to seven categories

Journalarticles

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 basedhore case studies all in themth of the
Vietham. It was not possible given time anehding 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 researa@aning 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. Thosileb 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 suchdas political reform,
changes in governantéemore broadly speaking than irrigation management, money,

technological effects and so on.

This study has relied op ar t i crecpllactian ok conditions of irrigation
performance in the pasiccording toMoser and Kalton (1971, p.255) asking people
their opinions based on past events may introduce bias or inconsistencies in the
findings due to memory distortiom{llygus & Snell, 2015Moser and Kalton 1971,
p.225). This study made every effort to speakatoners 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 #ignificance of the transfer it was
reasonable to expect farmers to be able to recall their experience before the transfer.
The researcher was confident that pgptots understood and were able to give

meaningful answers.

3.6 Conclusion

This chapter has presented the logshibd 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 framoek forms the structure through which

the case studies in future chapters are presented.
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Chapter 4 IRRIGATION SYSTEMS MANAGEMENT IN
VIETNAM

Vietham has one of the largest networks of irrigation infrastructure in the world.
Managing irrigation and maintaining thetwork in Vietnam is highly complex. One

of the aims of the thesis is pwovide context for the three case studies by explaining
the history and process of devolution of irrigation responsibility, and to describe
different roles and responsibilities farigation management his chapter presents

the history of agricultural production in Vietham over the last 50 years from the time
it became an independent country in 1954. Agricultural reforms are directly
connected to the construction and governanceigation systems. The mechanisms

of irrigation systems management, the process of IMT implementation, funding
policies and institutional arrangements related to the IMT/PIM in Vietham are
explained.Section 4.lintroduces information about water avail#lil the role of
irrigation systems and irrigated agricultural production in Vietham, particularly the
role of agricultural production in terms of contribution to the economy, employment
and poverty reductiorSection 4.2presents the evolution of agriaulél 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 inchheing
role of state, provincial, district and commune management entities. The concept of
Participatory Irrigation Management (PIM) and Irrigation System Transfer (IMT) in
Vietnam is presente®ection 43 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 significanteconomic 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 kted in a tropical monsoon region with high
rainfall averaging approximately 1,800 mm per year. Howevei83360 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 mo(iteano 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 VietnamOés rapidly eampofdi ng
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 Vietham

Vietnamese farmers identify foumain factors affecting agriculture production.
Wat er i's the most i mportant : Afirst i s
f our t h (Tvep, 200k p.326)Water is the most important because a sufficient
quantity of water plays a crucial role quality and yield of agricultural production

and sustainable rural developménhiep, 2008a)

Vietnam has several water resources but river basins and ground water are two main
sources for water supply70% originates from its river basins. Surface erat
accounts for 835,000 million hper year of supply and ground water approximately
60,000 million ni 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 0,000 km2(Hansen & Phan, 2005; Giang et al., 20I)e Mekong and the

Red river Basins are the two most important international rivers in Vietnam. Water
from these catchments provides (Waba, t hi |
2010) However, Vietam 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 Vi et namo pecialyso during the drylshasos (December $o
July) when upstream countries withdraw large amounts of Riarczyk & Nuoi,

2005) Agricultural production demands the highest volume of water compared to

other sectors (e.g. industry, aquaculture andestit) (Figure 41).
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Figure 4-1: Water usage by different industries actual (2001), and predicted (2020) in
Vietnam

Source: Adapted frorgDiep 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 wefater is
captured m the summer monthghenrainfall is heavy ensuringan adequate supply

of water supplyduring dry seasons

4.1.2 Importance of agricultural production in Vietham

According to theNorld Bank(World Bank, 2016, p.)i

Vietnambs agricultur aslproggess Steady has ma
advances in smallholder rice productivity and intensification through

t he 1990s and beyond have pl ayed a
successes in poverty reduction, national food security, and social

stability, bringing significant incomdrom exports Vietnam once

experienced hunger yet its per capita food availability now ranks

among the top tier of middiecome countries

Like many Asian countries, the majority agricultural production in Vietnam is based
on the rice industry. Ricproduction, while itaccounts for the bulk of the irrigated
area, it also consumes a large proportion of agricultural water uRacg.land
accounts for 60% of the area planted with total annual crops; rice production is an

important source of livelihootbr around 9 million ricéfarming households and for
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millions of rural poor (Thang & Linh, 2015k addition to riceVietnamproduces a
variety of agricultural crops including coffee, pepperand many frug such as

lycheesandpineapplegFAO, 2001).

4.1.2.1 Contribution of agriculture to the Viethamese economy

Agricultural pioduction accounts for 20% of GDP and 3 0% of Vi et n
(World Bank, 2013 2016. Viethamese agricultural productivity grows
approximately 3% every yeavith total productionrising from 33 million tons in

2000 to 40 million tons in 201(Hanh et al., 2010).

The result of the ADoi Moi 06 reform (a p
mod el of soci al i s moriented sacialsthecohamy tnder state i ma
gui danceo (Beresford, 2008, p. 1) boost
importingricei n 1980s to the worl dodos second | ¢

2000s(Nielsen, 2003)This is taken up in detalater in this chapterVietham has
consistently been one of the top ten rice exporters since thatltird®11 Vietnam

ranked asthewvr | d6s | argest rice exporter (VneE
in 2012 (World Bank reportfigure 42 shows rice expoiimport production from

1962 to 2010.
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Figure 4-2: Vietnam rice export T import dur ing decades
Source: Adapted frondu (2013, p.2)
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4.1.2.2 EmploymentCreaton

Although employment irthe agricultual sector has steadilgeclinedfrom 70% in
2000 (George, 2003) to 47% in 2012 (Worldng, 2016),the sectoris the main
employer and driver oflevelopment for rural regienin Vietham creatg jobs for
four-fifths of the ruralViethamese populatiofThinh, 2009.

4.1.2.3 Poverty reduction

The result of the AnADoI Moi 060 reform al ¢
poorest countries in the world to a lawaiddle income country (Barker, 2004)he
share of income from agriculture (including forestry and figlgenn household
income declinechationally from 28.6% in 2002 to 199 in 2012 (World Bank,
2016).For rural householdgough primaryincome fromagriculturewas43.4% in
2002 rising to 31.8% in 2012 (World Bank, 2016)The success of increasing
agricultural productiomasplayed an important role in reducing rural poverty (Food
and Agricultural Reviews, 2015), the numberholuseholdsn povertydeclined 1%
per yearsince 19980 2015 Rural poverty hadignificantly reduced frord5.5% in
1998 to 27% in 2010the problem of food securitis considered tde resolved
(World Bank, 2003Hoanh et al., 2034

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 allowedagricultural 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 buistdtyers in

the Red River Delta several centuries BC. Enormous 4scgke 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
sincethe 11" Century in the North of Vietnam, and from 8" to the 19' Century

in the South{Porter, 1993; Evers & Benedikter, 2009)
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Besides China and the United States, Vietham has one of the largest redtdenms

and hydraulic infrastructure worldwide. This network comprises over 7,000 dams of
different types and sizes. More than 750 can be classifiddrggddams (over 15 m

in height or between 5 and 15 m with reservoir storage in excess of 3 miffion m
There are more than 6,000 small dalasgely earth embankment dams (of less than
15 and more than 3in(World Bank, 2015h) The Mekong and Red River Deltas
provide for almost 70% of irrigated water for the whole country; these two deltas are
largely cevoted to rice production based on surface irrigatintenelle, 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 gravityfed (cuverts) and 1,970 pumping stations that provide steady irrigation
for 6,600,000 hectares of lar{@iep, 2008a) Water control is regulated by large
pumping systems in Northern Vietnam while small private pumps are popular in the
South(Barker, 2004; Ever& Benedikter, 2009)Gravity-fed irrigaiton systems are
dominate in the mountainous ar¢&ARD, 2013)

Irrigation systems infrastructure usually includes headworks (reservoirs, pumping
stations, or gravity offtakes), and a series of canals including, magondary and
terti-Aay mdso Bigumre #3 is a stylised irrigation system. In Vietnam,
irrigation systems are defined in the Decree No 32/2061BTVQH10, 04.04.2001

as Ainfrastructure works built tombat ap

t

harms caused by water, protect (Tlekpe env

20083, p.227)
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Figure 4-3: An irrigation system

Source: Created for this study

Throughout Vietnam there are irrigan systems at various scales. Laigmale
irrigation systems are complex and require sophisticated technologies-satall
irrigation technologies (usually referred to as micrigation technologies serving

less than 150 hectares) are accessiblentb 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.
Smallscale irrigation infrastructure supplies communes (sionest a single
commune or several communes).
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