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PREFACE

Farmer-Managed Irrigation Systems (FMIS) are autonomous 
indigenous institutions well capable of undertaking mutually 
beneficial collective actions. This has been possible because 
FMISs are self-governed, duly conform to societal values and 
have penetration at the grass root level that is rich in social 
capital. Farmer Managed Irrigation System Promotion Trust 
(FMIST) has always voiced in favor of continuing support 
to such systems on a level playing field instead of controlling 
them by Government departments. The strong organizations 
of the FMIS with their own inclusive programs in operation 
and maintenance have made possible better management in 
irrigation systems resulting appreciable social capital formation 
and comparatively increase in agriculture production.

FMISs with unmatched capability of and potential for social 
capital formation by appropriate resource mobilization and 
adherence to strict rules have been well recognized by all. 
FMIST likewise has duly acknowledged this capacity and 
its value right from the Trust’s establishment and conducted 
five international seminars addressing the need for preserving 
and promoting this capital. During its journey, FMIST has 
traversed through  the challenges of FMIS to the dynamics 
of FMIS in the socio-institutional, economic and technical 
context. 

FMIST has so far continued its tradition of honoring the 
distinguished scholars and practitioners, who have made 
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outstanding contribution to uphold the values of FMIS. Several of them have been 
our keynote speakers during international seminars. FMIST is launching this book 
incorporating the Keynote Speeches of those eminent scholars and practitioners as 
a Pre-Seminar Publication of 2015. We are very grateful to Dr. Prachanda Pradhan, 
Patron, FMIST for his introductory note to the book and to Dr. Upendra Gautam, 
Founding Chairman and Adviser, FMIST for his analysis of the key note speeches 
contained in the book. 

Lastly, we would like to thank all the friends of FMIST for their active support to 
FMIST and in publishing this document of immense value to us. Further, we should 
not forget to thank Mr. Kenichi Yokoyama, Country Director, Asian Development 
Bank, Nepal Resident Mission for his contribution in FMIS promotion as well as 
managing financial assistance for this publication.

Naveen Mangal Joshi
Chairman, FMIST
December, 2014
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1 An Introduction (Prachanda Pradhan1)
Farmer Managed Irrigation Systems Promotion Trust (FMIST) provides the 
platform through international seminars usually organized once in two years 
time to bring together academics, practiceners , technocrats, bureaucrats, 
farmers and common people to share their knowledge and experiences for the 
benefit of each other. These seminars do not focus the issues only of Nepal but 
they try to highlight the concerns of many parts of the world.  This anthology 
of keynote speeches delivered by the distinguished luminous scholars  in those  
international seminars attempts to capture the trajectory of Farmer Managed 
Irrigation Systems (FMIS). FMIST believes that the FMIS are the national 
heritage of Nepal. The farmers of Nepal have contributed a lot for the irrigation 
development on their own. Whatever water resources are available in the hills 
and terai, people engaged themselves to bring water through channel system 
for cultivation of land. The existing legal provisions also were conducive  for 
the development of such systems by the local people. These systems ensured 
to the greater extent the food security and local rural livelihood. They provided 
job opportunities and contributed to rural poverty alleviation. FMIS reflect the 
local knowledge, local skill  and local technology. They represent social relations, 
resource mobilization and local institutions for local resource management. 

The key note speeches compiled in this paper attempt to capture the dynamism 
of irrigation systems from socio-institutional, technical as well as property 
perspective to behavioral aspects in the management and adaptation of the 

1 Patron, Farmer Managed Irrigation Systems Promotion Trust, Kathmandu, Nepal.

An Introduction

CHAPTER 1
– prachanda pradhan
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systems  in the changing context brought by socio-economic changes and internal and external 
environmental factors.

1.1	 Different Approaches to Intervention in Irrigation Development
It is appropriate time to look into the issues as to why engineering is dominant in the approach 
to irrigation interventions. Irrigation is considered to deliver adequate quantity of water at the 
right place and right time. Hence, solutions are sought from engineering infrastructure. Hence, 
an engineering centered approach has taken the lead role in irrigation improvement. What 
circumstances might be behind these phenomena ? They are a (“Poverty Trap” and b) “need for 
a big push to bring change”.  A big resource push alone is expected to bring about reductions 
in poverty. Big resources can be consumed only in heavy resource investment in infrastructure 
development. 

However, it has been shown how big resource pushes alone often do not bring expected results 
in irrigation performance and in poverty alleviation. Understanding irrigation systems as socio-
ecological systems (SES) involving complex interactions between human action and physical and 
biological dynamics is also important. Often physical and institutional aspects are considered 
important, yet they are given separate domain status. As a result, infrastructure gets first priority 
and institutional aspects get a lower priority. However, engineering is only one of many aspects of 
an irrigation system. ( Ostrom, et.al. 2011.pp 5-8).This paper shows the diversity of factors which 
mediate the success and outcomes of irrigation development. 

What does an irrigation system consists of:

•	 Resources: Water and land
•	 Physical Infrastructure: Canal
•	 Farmers and Irrigation Managers: Governance
•	 Rules and Regulations: Irrigation Institution

In fact, interaction of them is the socio-ecological system (SES). Irrigation requires regular 
feedback but engineering input becomes only one time input.

1.2	 Trajectory of Keynote Speeches
Professor Lucas Horst, in his key note speech, makes the distinction of technology of FMIS 
and  Agency Managed Irrigation Systems (AMIS). He states that FMISs are the result of the 
communal efforts to exploit water resources. The water is allocated by fixed  shares. The shares 
are determined by consensus and are often  proportional to the area to be irrigated.  Adjustments  
can be made on the basis of consensus among the stakeholder farmers.  The AMIS technology is 
based on water requirements derived from  calculations and assumptions of soil, water, plant 
and climate. For this reason, the flows in the system need to be regulated and measured. These 
systems are very flexible and there is room to accommodate the varying water demand of the 
farmers. He suggested that in theory the AMIS  technology might be considered superior to  FMIS 
technology. However, there are many factors  which complicate the application of this AMIS 
technology properly ( Horst, Chapter I). He concluded  that where the AMIS technology failed 
itself, introduction of this technology in FMIS, in case of  intervention, can be even problematic. 
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He commented that  the core of the problem is the design engineers in FMIS intervention having 
been educated  in “modern AMIS” technology.  It is difficult for them to understand the farmer's 
concept of water allocation and distribution and to arrive at technology compatible  with farmers 
view. Therefore, he recommends that the curriculum  of irrigation design education need to be 
reviewed and FMIS suitable technology must be included.  An important part of this rethinking 
should be to take  FMIS technology seriously in spite of its lesser   flexibility. Research is to 
undertake to learn FMIS technology in terms of transparency, farmer's concepts, consensus and 
social control as an alternative to failed AMIS technology.

Professor Linden Vincent raises a number of   complementary issues in relation to FMIS. The 
issues included: How and Why do FMIS work? and How are they surviving in changing world? 
What do FMIS want / need for the future and  how can relevant support be accessed ? These are 
important research questions  raised by Professor  Vincent. She identified a host of challenges 
faced by FMIS. FMIS is now concerned about: 

to maintain their identity and integrity ( physical and social ) to be sustainable
to be profitable
to make contribution to the community

Equally important other questions were raised in relation to intervention to FMIS:
What is intervention ?
Intervention Performance?
Intervention Agency interest?

For Dr. Ujjawal Pradhan, FMISs continues to be a resource of exemplary governance structures 
of Nepal. He would mention to his colleagues that if  they want to see selfless Gandhian NGOs,  
then  they should visit India but for strong communities  they should go to Nepal. But times 
are changing and FMISs are dynamic and evolving, responding, reacting and being proactive to 
external stimulus and forces. However, equity, diversity, and future leadership and sustainability 
continue to be challenges within these governance structures. But needless to say, one can learn 
a lot from these systems. The study of the dynamics of FMISs in evolution seems to be even more 
pertinent now because of current thinking about turnover of systems, decentralization and local 
governance, search for democratic and equitable partnerships. Many of these FMISs systems 
while contributing to the national economy have not added to the nation's per capita debt but the 
intervention strategy  in FMIS adopted by Department of Irrigation might change the scenario ( 
Chapter III).

Professor Elinor Ostrom presented a complementary keynote speech to the paper of Professor 
Lucas Horst by looking at both FMIS and AMIS from Social Capital perspective. She suggested 
how FMIS build social capital to outperform AMIS that rely primarily on physical capital. On the 
basis of analysis of performance of 231 irrigation systems (183 FMIS and 48 AMIS) in Nepal., 
the study has consistently found that FMIS are better performing  than AMIS. The reasons of 
difference of performance are elaborated in her keynote speech ( Elonor Ostrom, Chapter IV).

In Professor Uphoff’s paper in “Understanding and utilizing the softer aspect of“Software” 
for improving irrigation management”, he suggests that appropriate organizational structures 
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and incentives can improve efficiency and equity of irrigation systems irrespective of  its size 
and under different condition. He further  explains that water users organizations (WUA) are 
understood to be  a kind of  “Software” that is essential for making more effective and efficient the 
“Hardware” of physical structures for capture, conveyance, distribution and drainage of irrigation 
water. Empirical evidences of the features of the functioning ”Software” in Gal Oya System of Sri 
Lanka and Sirsiya–Dudaura of Nepal were presented in the paper.

Rules, roles, precedents and procedures were identified as important aspects of making WUA 
functioning. In both Gal Oya  in Sri Lanka and Sirsiya-Dudaura in Nepal , roles were introduced 
to identify farmer representatives so that they can take necessary steps in decision- making, 
resource mobilization, communication, coordination and conflict resolution.  Once the WUA 
became active, a number of rules were formulated including rules regarding the eligibility of 
membership and other related irrigation activities. Precedents were established and procedures 
were followed for collecting and accounting of funds and about water distribution. WUA activities 
started informally at the earlier stage. It is better not to make it formal at the initial stage.  The  
WUA organization is to be followed by the motto that “ work first and organize second”. It is 
suggested that formal organization comes only after people have demonstrated for themselves 
the value of working together. This creates a “demand”  for  organizations instead of starting 
off by providing a “ supply” of organizations. Another lesson learnt in the process is the start of 
organizing activity at the field level of irrigation systems and make the field channel groups as the 
building blocks for the system organization.

The end result of these two case studies shows that the situation of Sirsiya-Dudaura was not 
encouraging. It might be that the cultural and economic conditions were less favorable for these 
values in that part of Nepal. Another reason for unfavorable result in Sirsiya _Dudaura is that the 
time allocated to work with the farmers was  less. However, in Gal Oya results start showing  only 
after twenty years of  participatory irrigation management introduced.  There was an indigenized  
and institutionalized commitment to equality and participation. Professor Uphoff concludes that  
we need to expand our social science horizon to give equal footing to these  “Softer” factors which 
can produce many “hard” and very desirable results. ( Chapter V)

Dr. Robert Yoder in his keynote speech present the case studies of the irrigation systems 
of Palpa district of Nepal where he spent substantial amount of time  in field observation in 
order to understand  the functioning of farmer managed irrigation systems. He describes the 
dynamic features of irrigation system construction and explains the factors that help crafting the 
irrigation institutions in those systems. He identified  different types  of water rights including 
rights based on land ownership vs. investment at the time of irrigation system construction. He 
expressed his concerns about the bottlenecks of increasing agricultural production. He proposes 
to shift irrigation systems from subsistence agriculture to productive and profitable agricultural 
activities through cooperative system and collective activities. ( Chapter VI   )

Professor E. Walter Coward, Jr.  talks about property and FMIS governance  with the help of 
two books that may be unfamiliar but they highlight the  discussion on the issue of governance. 
He starts with a new approach to the study of the local irrigation works in what might be called 
the irrigation landscape. The landscape approach is different from various surveys of FMIS in a 
given country or region of a country in that it provides much more historical and contemporary 
context. One definition  that might help understand landscape is that  “ landscapes are the arenas  
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in which human interact with their environment  on  a kilometer scale ( Wiens and Milne, 1989).

When one considers human – environment interaction, the landscape refers to larger than 
small space. Another important aspect of landscape is that the usual pattern of such space is a 
mosaic of interacting eco-system patches comprising of a heterogeneous land area.  Examining 
an irrigation landscapes can involve analyzing the workings of  individual FMIS but also moves 
the discussion above  this level to consider the interactions  and ordering that exist among the 
various FMIS, if any,  and to search out the  means by which these landscape interventions are 
ordered or governed.

The two books that were presented by Dr. Coward in his key note speech are concerned with  
understanding not just individual FMIS but with understanding the governance  of irrigation 
landscapes one in the Northern Philippines and other in the US State of  New Mexico. (Coward, 
Chapter.VII)

These two books highlights three important factors relating to governance.

•	 Need for careful identification of the key uncertainties associated with particular irrigation 
landscape  - environmental ,  social and economic uncertainties. These uncertainties shape 
the collective action to deal with these hazards resulting into the formation of governance 
arrangement to address these hazards.

•	 These two books underscore the property factor and connect the process of property creation 
and property protection with governance.

•	 The examination of irrigated landscape can remind us that governance may be found at 
higher levels- some supra-village domain. Those local governance entities are in some ways 
connect with and dependent with higher level authorities for their legitimacy or as providers 
of resources.

These systems in the Philippines and New Mexico of USA had gained legitimacy in part, from the 
previous state in which they were embedded and contemporary nation of which they were part.

Mr. Charles Abernethy, in his keynote speech, raises the important question:  Can programs 
of irrigation management transfer (IMT) be completed successfully? This issue is a concern 
about the decentralization of management, role of farmers organization and interests of the 
irrigation bureaucracy. IMT has gone through different stages in Asia and Africa.  The objectives 
and motivations are different among the actors in this process. The actors include the irrigation 
bureaucracy and other government agencies, farmer groups and donor agencies. The IMT 
programs could not bring expected results. According to Abernethy, “ there are two reasons of it: 
first, because many irrigation agencies value technical skills highly and are much less interested 
in or knowledgeable   about the institutional or social dimension of their subject, and second 
, in countries where corruption is a common problem, physical construction projects offer 
opportunities for corrupt behavior”. Other attribute for non-implementation of IMT is due to 
vague policy to achieve multiple objectives and uncertain time frame (Chapter. VIII)

Professor Nyoman Sutawan states that the FMIS provides staple food, particularly rice for most 
Asian people so they ensure guarantee of food security in many countries. Therefore, it needs to 
consider:  What can make  FMIS sustainable?  What could be the reasons as to why it is necessary 
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to keep FMIS sustainable?  What could be strategic measures required in order to keep FMIS 
sustainable? In his paper, Professor Sutawan  attempts to answer to those questions raised in the 
preceding section. He is very much concerned about the sustainability of FMIS and he would like 
to see that the sustainability aspects encompass following aspects:

•	 institutional sustainability
•	 technical sustainability
•	 economic sustainability
•	 ecological sustainability and 
•	 socio-cultural sustainability.

He suggests further to look at the FMIS as irrigation landscape for further ensuring its 
sustainability and continuity ( Chapter.IX)

Professor Emannuel Reynard presented the role and status of FMIS in advanced economic 
order where the FMIS have adopted  different roles from  traditional agriculture in his paper on 
“ Governance of Farmer Managed Irrigation Corporations in the Swiss and Italian Alps : Issues 
and Perspectives”.  He suggested that FMIS are not closed system. They are to be considered as 
one of the multiple water resource management sub-systems integrated within larger systems as 
the agriculture system and water management system. They are also connected with economic 
systems and natural systems.  These days, one can see that irrigation channels are used for hiking 
path by the tourist . In those days, the Swiss people , in order to bring water to farming fields 
through the vertical  cliffs with the help of  hanging wooden channels demonstrated wonderful 
craftsmanship and knowledge of local technology. The institutions behind the building of these 
irrigation channels are worth understanding.

He described the development of irrigation systems over hundreds of  years and the water rights 
issue and property rights question. He concludes that good functioning of irrigation systems is 
not only dependent on the physical structures but also on social structure. Therefore, the social 
capital, that is all the formal and informal rules, the oral traditions the symbolic values, the 
integration of irrigation practices into larger social rules, is one of the key factors for understanding 
sustainable functioning of irrigation system . He confirms that opinion expressed by Professor 
Elinor Ostrom (Chapter.IV) when she says that FMIS build social capital  to outperform AMIS 
that rely primarily on physical capital. Most of the FMIS were studied in Asian context where 
rice farming is the primary function whereas the role of FMIS in the Alps in modern times has 
changed from subsistence agriculture farming to tourism. This transition took place by creating 
new institution integrating new actors, not originally involved in the irrigation. This is the case  
where irrigation channels  assume the provision of tourism service. The Asian and African FMIS 
can learn the lessons from the transition of Swiss and Italian Alps changing its role to match with 
new market demand (Chapter.X)

In his paper on “The Subsidy Swing: Growing Malady”, Dr. Nirmal Sengupta talks about the impact 
of subsidies in the irrigation sector. He suggested that development philosophy at present argues 
about the adverse impact of subsidy. People have given unconditional welcome to the prescription 
to reduce subsidies. He surveyed the development strategies through1980s andanalyzed the 
data available. He concluded that subsidy has adverse impacts on the health of national economy. 
However, he suggests that the policy makers have to be rational in selecting fields for subsidies. 
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Subsidy to farmers to implement water conservation measures are recommended in many 
places. The irrigation analyst must wake up to this opportunity. Rational choices are to be made 
and many streams of subsidies in irrigation sector must be abolished. However, one should desist 
from abolishing some highly desirable subsidies. There are many streams of subsidy in irrigation 
which bring positive long term benefits. There is a need to increase the inflow of carefully targeted 
subsidies (Chapter.XI)

For last couple of decades, many challenges have influenced in the irrigation sector performance 
in Asia requiring the introduction of coping irrigation and related policies, institutions and 
governance modes. Professor Ganesh Shivakoti analyzes  that focus on physical capital, top-
down governance and patronage with participation will need to shift to the recognition that 
social capital is essential, polycentric governance systems are more responsive and irrigation 
systems based on “partnership with empowerment” are more likely to meet future needs. These 
changes in agriculture, rural society and economy at large will stimulate changes in governance 
system  and in relationship between government and private sector (Chapter.XII) 

Increased food demand, intensity of water scarcity and effect of climate change have forced to 
rethink about the dynamics of FMIS towards the prosperity  of the people.

To meet the future challenges, efforts are to be made to enhance the productivity of irrigated 
agriculture. In the context of limited scope in expanding irrigation, Mr. Kenichi  Yokoyama 
suggests that improving  the performance of  existing irrigated area remains priority for many 
countries. He estimates that by 2050, 1.5 billion people will be added in Asia. There is a gap of  
cereal yields between South Asia and East Asia to the range of 2.7 ton/ha to 4 ton/ha respectively. 
Time has come to view irrigation systems from its dynamic perspective to meet the future 
challenges. In his paper  Mr. Yokoyama suggests that the attention is to be duly given to appropriate 
irrigation policy and its implementation, establishment of responsive Irrigation Agency (IA) and 
conducive attitude of IA staff towards farmers need and establishment  of functioning Water Users 
Association responsive to operation and maintenance, upkeep of sustained improved irrigation 
infrastructure and institutionalization of participatory irrigation management. The  irrigation 
systems are to be seen to make them responsive to meet the future need of  increased population 
and increased food demand ( Yokoyama, Chapter XIII)

Professor Wai Fung Lam attempts to understand the dynamics of  institutional change and 
assistance to irrigation systems with the  experiences of WECS/IWMI intervention exercise in 19 
irrigation systems in Indrawati Basin of Sindhupalchowk district of Nepal. He made interesting 
observations of FMIS of Nepal and  tries  to see the link between  unplanned infrastructure 
improvement of the irrigation systems with that of irrigation institutions. He suggests that there 
are evidences that technological fixes do not necessarily bring about better performance. In fact, 
in many instances improved infrastructure has inadvertently   attenuated the power  asymmetries  
between head enders and tail enders in an irrigation system which , in turn, adversely affected 
farmers collective action. One has to have clear understanding of the capacity of the farmers to 
craft the rules for self-governing irrigation systems.

The analysis of those 19 irrigation systems through 3 time slices has concluded that it will be naïve  
to think that there is single recipe  for developing human artisanship. The study with evidences 
conclude that “ as long as farmers are willing to maintain  a certain level of collective action  and  
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of local entpreneure exists to provide leadership and adjustment to change, it is possible for the 
farmers to build on the momentum  introduced by the  intervention to attain  consistently high 
levels of performance over time (  Wai Fung Lam, Chapter XIV)

Late Saligram Chaudharay of Budhi Kulo Irrigation System, Rajapur at Bardiya District of 
Nepal tells us the story of  the construction of  Budhi Kulo ( irrigation  Channel)   of 7000 ha. By 
mobilizing local people and draft animals drawing water from Karnali river,  one of the largest 
rivers of Nepal, over 100 years ago. Among the Tharus, they have a system of selection of a person 
by the community as “Chaudharay” of the irrigation system . (This position is equivalent to the 
irrigation manager). Other farmers of the system follow the instructions given by the  Chaudhary 
and Assistant Chaudhary during annual operation and maintenance of the system. They crafted 
the rules for irrigation management and implement them. They evolved over period of time as a 
self-governing  irrigation system with a 7000 ha command area. This system with hundred year 
old practices demonstrate that the weak physical infrastructures are compensated by the strong 
leadership and strong irrigation organization indigenously evolved over period of time.

This anthology of keynote speeches by distinguished authors have attempted to analyze the 
challenges faced by FMIS. Similarly, the theme of the second seminar was to identify the role 
and contribution of FMIS in the changed context. In order to keep the dynamism of FMIS, the 
third seminar attempted to look into the governance alternatives of the FMIS since FMIS is 
not a “closed system”. The fourth seminar theme was to look into the transition and internal 
and external socio-institutional economic environment. It is equally important to understand 
the dynamism of irrigation institutions and infrastructures to meet the future food needs of a 
growing population. The keynote speeches included in this volume intend to answer the issues 
raised through seminar series.

1.3	 References
• Ostrom, Elinor, Wai Fung Lam, Prachanda Pradhan and Ganesh Shivakoti.2011.Improving Irrigation in 

Asia, Sustainable Performance of  an Innovative Intervention in Nepal, Cheltenham, UK:  Edward Elgar

• Wiens, John A, and Bruce T .Milne.1989.Scaling of” landscape” in landscape ecology from a beetle’s 
perspective. Landscape Ecology.Vol.3
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2 FMIS and Technology(Lucas Horst1)

In irrigation, two types of technology can be discerned: They are Farmer Managed 
Irrigation Systems (FMIS) technology and Agency Managed Irrigation Systems 
(AMIS) technology. Each of them has its own principles of water allocation and 
water distribution.

In the following section, the two technologies will be discussed with special 
reference to those structures in the system dividing the water to farmers or 
groups of farmers. These water division structures play the crucial role of 
regulating and dividing the flows of water to the various parts of the system.

2.1	 FMIS Technology
FMIS are the results of communal efforts to exploit water resources. The water is 
allocated by fixed shares. The shares are determined by consensus and are often 
proportional to the areas to be irrigated. Adjustments can be made, however, in 
terms of:

•	 Seepage losses
•	 Larger shares for farmers who contributed more , either in labour or in 

money, to the construction
•	 Larger shares for influential or powerful persons.

1  Professor Emeritus, Wageningen Agriculture University, The Netherlands. This paper was 
presented in seminar organized by FMIST in March 28-29, 2000.

FMIS and Technology

CHAPTER 2
– lucas horst
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Basically, the water can be divided in two ways:

•	 Proportional division: each user or group of users receives a fixed continuous flow. In 
most cases weirs in line are places perpendicular to the canal flow. Each weir has the 
same crest elevation, while the widths are based on the predetermined ratios of flows 
(shares). Consequently a consensus should be reached in terms of the widths of the 
weir openings. Although corrections can be made, this system has little flexibility. This 
method is widely used in parts of the world: not only in Nepal, but also in Yemen, Tunisia, 
Spain, Indonesia, India etc.

•	 Rotation: each user or group of users receives a fixed flow over a certain period of time. 
In this case consensus should be reached on the time periods. Rotation is often only used 
in times of water shortages.

In both cases the technology is transparent: Everybody can understand the principle and can 
clearly observe whether the water is divided according to the agreed shares. The technology 
renders social control possible.

2.1.1	 AMIS Technology

Where fixed water shares are the core of FMIS technology, the AMIS technology is based on water 
requirements derived from calculations and assumptions in the fields of soil, water, plant and 
climate. These water requirements are not uniform but differ in time and place. For this reason 
the flows in the system should be regulated and measured. Consequently the system should be 
equipped with movable gates.

Because of the possibility to regulate the water, these systems are very flexible (contrary to the 
FMIS technology). Due to this flexibility varying water demands by (groups of) farmers can be 
accommodated.

In theory therefore, AMIS technology might be considered superior to the FMIS technology. In 
practice however,  the following problems emerge:

•	 In smallholder schemes, there are numerous small plots with different soils (percolation 
losses) and different crops (evapotranspiration). To accurately determine the water 
requirements, means collection of huge amounts of data. Many irrigation agencies do not 
have enough staff for such an undertaking. As a result water distribution is not according 
to water requirements.

•	 Moveable water division structures are often complicated and difficult to handle. Trained 
staff is not always available. Again, if these structures are not operated according to 
hydraulic standards, there will be unequal water distribution.

•	 Moreover these structures are often not transparent. The hydraulic principles are 
beyond farmer’s comprehension.
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In many cases, these three problems result in unequal water distribution, and farmers interfering   
with the operation, orat worse: it resulted into farmers breaking the gates. In short, very few 
AMIS are performing as designed.

In other words, one can say that this technology has failed, as affirmed by two World Bank officials:

Plusquellec et al. (1994), p. 5:

“Extended gravity irrigation schemes with manually operated gates and control structures rarely 
work, despite all efforts to improve irrigation management and the capacity of staff”. 

and Burns (1993), P. 7.84:

“The myth of the efficient and equitable flow of valuable water, by gravity, from source through 
a large-scale public system of raised earth aqueducts presided over by an honest and competent 
bureaucracy manipulating thousands of gates continuously for just-on-time delivery to the root 
zones of plants needs to be discarded first”.

2.2	 Concluding Remarks
From the failure of AMIS technology, two problems emerge: a FMIS problem and an AMIS problem.

The FMIS Problem:

Where the AMIS technology failed in itself, introduction of this technology in FMIS, in case of 
intervention, can be even more problematic. For examples see Siy (1986) and Yabes (1989) 
for the Philippines and Bellekens (1994) and Horst (1996) for Bali, Indonesia. The core of this 
problem is design engineers involved in FMIS intervention having been educated in the “modern” 
AMIS technology. It is difficult for them to understand farmers’ concepts of water allocation and 
distribution and to arrive at a technology compatible with farmers’ views.

As a consequence, curriculum of irrigation design education should be reviewed and FMIS 
technology included. For that, insight into this technology is needed and consequently much 
more research into FMIS technology is required. In this context the research of Mr. Parajuli is an 
important step forward.

The AMIS Problem:

The failing AMIS technology with movable gates requires rethinking on design. An important 
part of this rethinking should be to take FMIS technology seriously, in spite of its lesser flexibility. 
Also here, research is needed to learn from FMIS technology in terms of transparency, farmer's 
concepts, consensus and social control, in order to find alternatives for the failed AMIS technology.
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This issue becomes increasingly important in view of the recent trend of Irrigation Management 
Transfer: It is unfair and opportunistic to transfer a failing technology to farmers. Alternatives 
should be found which are transparent and compatible with farmer's perceptions of irrigation.

Clearly there exists a great need for further research in FMIS technology. In this context the 
founders of the FMIS Promotion Trust should be complimented with their initiatives.
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3 Contemporary Issues in FMIS : Challenges to Whom? 
(Linden Vincent1)

3.1	 Introduction

Writing the epilogue paper for a workshop called ‘Challenges to FMIS’ is in itself 
challenging. The views expressed and issues highlighted are often different, 
depending on whether public agencies, researchers, NGO’s, activists or farmers 
are speaking. One of the benefits, however, of a platform like this FMIS Trust 
workshop, is that these views are expressed together. The challenge is to oversee 
this multiplicity of interests, and set up new questions that can stimulate new 
research and new ways of working together. This paper presents two such 
questions which are inter-dependent, to provide this broader purpose of 
stimulating people with very different interests to keep talking and working 
together. These questions are:

3.1.1	 How and why do FMIS work, and how are they 
surviving in a changing world?

One important result of research in Nepal has been better understanding of the 
diversity of FMIS, but also the derivation of some generic principles about FMIS 
despite this diversity. In this workshop, we learned more about both diversity 

1  Professor, Irrigation and Water Engineering, Wageningen Agriculture University, The 
Netherlands. This paper was presented in seminar organized by FMIST in March 28-29, 
2000.

Contemporary Issues in FMIS : Challenges to 
Whom?

CHAPTER 3
– linden vincent
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and generic principles. However, we still need to know much more about the complex world that 
FMIS must survive within, and how systems can evolve in this complexity.

3.1.2	 What do FMIS Want/Need for the Future and how can Relevant 
Support be Accessed?

There are two critical contemporary issues here. The first is how the needs of FMIS are voiced 
alongside the external community, which has defined most of the issues for FMIS until now.  A 
second critical issue lies in this question of access to desired support by local organizations, 
rather than supply of perceived needs by external organizations. The workshop began to raise 
both issues, but overall the debate stayed with conventional topics of research and intervention. 
A challenge lies in treating farmers as partners rather than beneficiaries, and bringing new 
reflective partnerships into being.

This meeting has thus also been important in showing whether the challenges identified now 
are different from the earlier workshops on FMIS – or not. This workshop opened with a plenary 
session on ‘FMIS and Technology’, which presented an issue of core concern about design 
options in the development and modernization of FMIS. However, the workshop has also shown 
that, to answer the needs of FMIS, we must locate the concern for appropriate technology and 
management in a wider complex world, for which FMIS are finding new survival strategies. We 
also need new partnerships to supply these support needs. These strategies are the contemporary 
issues and the new challenges.

3.1.3	 How and why do FMIS Work, and how are they Surviving in a Changing 
World?

If we take a look at research done so far on FMIS, we can see both strengths and weaknesses 
in discovering information to help FMIS remain dynamic. The best advances have been in 
understanding the principles of enduring FMIS organizations, and the management tasks and 
institutions that can exist in systems. We have begun to understand more about technology 
choices in FMIS - and how they are shaped by the biophysical environment, operational objectives 
of farmers, and the agrarian and social conditions that FMIS find themselves within. We have 
begun to learn how these conditions also shape the management tasks and institutions evolving 
for FMIS. Nevertheless, we still need to broaden our knowledge of systems in across the hills 
regions – especially in more arid and humid areas for the far west and east.  There is also much 
we can still learn about both surface and groundwater development in different parts of the Terai.

However, a number of important gaps emerge as we look beyond the relationships of technology 
and management, to other important questions for the continued working of FMIS. Through this 
workshop and other research, we begin to know more of the problems presented by: 

•	 changing expectations and changing roles for men and women
•	 conflict
•	 poverty and livelihood security
•	 globalization, markets and price uncertainties
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These are topics on which we also need to know more, but they are still internal to the lives and 
livelihoods of people in FMIS. There are other wider dynamics to which FMIS are responding, 
about which we need to understand, including

•	 miniaturization and politicization of local collective action
•	 changing patterns of external finance
•	 changing configuration of civil society in which irrigation management sits
•	 changes in water  availability and environmental degradation
•	 ad hoc policy evolution in water and local government and unaccountable project 

assistance

3.1.4	 What do FMIS Want/Need for the Future and how can Relevant 
Support is Accessed?

This is an important question, since so much of the debate at the moment is still strongly shaped 
by how external agencies think FMIS can or should be transformed. In fact, in this workshop, we 
heard little from FMIS members themselves, about what they want and need. However, what we 
have heard is that they are concerned:

• to maintain their identity and integrity (physical and social)
• to be sustainable
• to be profitable
• to make a contribution to the community they are part of, so that FMIS and other local 

organizations work effectively together for a better life.

What the workshop discussed however was a range of concerns about public intervention, 
including:

Why intervene
What to intervene in
Intervention performance
How to intervene
Intervention agency interests

Some key points about this discussion, and its advances and limitations, are given in the Box-1 
below. 
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Box-1 

Why intervene?

There are many reasons to provide external assistance to FMIS, including: "Food supply and self-
provisioning; Poverty alleviation and livelihoods; Hazard and resource cost reduction; Better governance/
local management of water; Establishing water rights; Restructuring gender relations, building 
opportunities for women; Improving water efficiency to prevent conflicts from water scarcity".

However, as both this workshop and much other research have shown, many interventions do not achieve 
the results hoped for and successes are often rather site specific rather than universal. Sometimes very 
little may change despite the expenditure. We still need to know more about local conditions to develop 
key welfare and livelihood security indicators that help us understand what really will be changed by 
intervention. 

What to intervene in: Infrastructural and agricultural technologies have been a major focus in 
development assistance during the last three decades. This workshop has shown new areas of concerns 
in institutional development, transformation of administrative as well as technical skills and knowledge, 
on transforming opportunities for women. However, so far we have little activity that helps local water 
rights in the wider context of water resources management

Intervention performance and impact: We have heard a lot of concern about technological non-
sustainability and the inappropriateness of much FMIS intervention. We have heard an open discussion 
about mistakes by engineers from the irrigation department. We now have many manuals and papers 
about ways to improve technology. Unfortunately, we see almost no change in the actual procedures of 
design and technical intervention. So, we need to understand why change comes so rarely, and success 
comes so rarely, which requires us to understand the following topics of this intervention debate.

How to intervene: This is a topic of long-standing concern, where there has also been much 
experimentation.  Over the years, ideas have changed between a focus on project structure and content: 
(community, development, integrated rural development, basic needs) to a focus on project approach 
(from technology transfer to process projects with their emphasis on participation, negotiations and 
empowerment). In fact, a research on interventions shows that it is the supply of resources – especially 
funds – which attract the involvement of communities, as much as new knowledge or new forms of 
collaboration. Also, interventions are not as specific as donors like to believe. Most communities are 
experiencing multiple interventions over time, and multiple sources of funds, which they manage 
together. Increasingly, money is coming from local government and politicians. Thus the way finance is 
supplied, and how its use is monitored and evaluated, has quite some effect on intervention impact and 
performance. This kind of funding is important for the regular maintenance of FMIS, especially once their 
technology has been transformed through intervention. We need to know more about the actual financial 
dynamics of local community organizations.

Intervention agency interests: This workshop has offered important opportunities for discussion of 
some of the key points of criticism about intervention and transformation in FMIS – on technology, gender, 
indigenous knowledge, external assistance. However, the debate has not taken a wider policy perspective 
that gives a perspective on FMIS as active agents of change, nor on how agencies are actors with their own 
objectives in such intervention. Such a new perspective study might enable us to understand much more 
about: the interests and possibilities of FMIS organizations; how and why FMIS benefit or not from new 
water policies and programs; why there has been limited change in many areas of agency action despite 
longstanding debates about intervention weaknesses; and why there is so little action on accountability.

It has also been a strange debate in other ways. We have heard about problems in intervention, 
and we heard agencies admitting their mistakes. But it was a ‘happy dialogue’ with little express 
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commitment to longer-term change. It seems as if finance agencies, consultants and implementing 
agencies have created a 'win: win’ situation with a cycle of criticism and experimentation that 
keeps finance moving (and the National Debt increasing) but doesn’t yet bring better results. 

3.2	 Conclusions

Over a decade ago, Coward and Levine2 (1987) proposed a future research agenda on FMIS, with 
both thematic topics and ways to analyze these questions, as follows:

•	 What are the forces leading to government intervention?  (labor dynamics and farmer 
managed irrigation; farmer-managed systems in a regional context; studying the irrigation 
bureaucracies).

•	 What are the factors leading to dependence? (studying systems that do not function, 
hazard research and understanding public interventions).

•	 What are appropriate design and operational criteria? (improving conceptualization and 
measurement of system performance, the growing importance of water rights, cognitive 
studies of farmer-managed systems).

•	 What are the effects of extended involvement of government in farmer-managed 
irrigation systems? (analyses of long-term interventions).

In fact, this 1987 agenda has been quite well addressed for Nepal. It is still very visible in this 
workshop (except for research on bureaucracy). However, there are many contemporary issues 
that suggest this agenda does now have to broaden and change its focus.

3.3	 Looking to the Future: Innovation in Farmer-Managed Irrigation

The research debate for 2000 is taking place under totally different conditions of development 
policy and evolution of civil society than the debate of 1987. The research community is no longer 
doing research to supply information to farmers or development agencies - it increasingly has to 
work with farmers in ways that must integrate fundamental and action research. It is also taking 
place in a backdrop of very different pressures on water supplies and knowledge of technical 
control of water.  We have learned that irrigators have many reasons to value their water 
supplies, and that will not automatically intensify cropping as hoped by development programs. 
This workshop also suggests that the old rubric of debate on ‘public intervention’ is inadequate, 
because it is no longer raising the right questions, and is giving involved agencies too much room 
to maneuver without real changes in accountability. 

The word ‘innovation’ can have many interpretations, but that may also be helpful. It can allow us 
to explore local spontaneous evolution and new partnerships in water management that brings 
new benefits to new people, as well as the induced innovation of externally planned technical 
improvements or institutional reforms. 

2  E. Walter Coward Jr. and Gilbert Levine (1987) "Studies of Farmer Managed Irrigation Systems Ten Years of 
Cumulative Knowledge and Changing Research Priorities" in IIMI and WECS, Public Intervention in Farmer-
Managed Irrigation Systems, Sri Lanka.



Trajectory of Farmer-Managed Irrigation Systems18

I would like to end with some new suggestions for research into FMIS, which are related to 
understanding innovation in FMIS, and how and why it is happening. 

	What has been the experience in adaptive water management of FMIS, at both local and 
regional levels? Why have these adaptations taken place? How do these innovations integrate 
understanding of technology, institutions and water regimes, and the wider agro-ecology?

	What is the value of water to people in FMIS? How can we develop new understanding of the 
security and pride that water systems bring to a community?

	What are the links of FMIS with wider civil society? How are FMIS transforming in the face of 
wider agrarian, political and environmental change?

	Why, and how, have the policies and programs for FMIS evolved over time and how does this 
shape the opportunities for FMIS to evolve?

	What actors are now involved in shaping and supporting FMIS and how can new partnerships 
for support is developed for new problem contexts and new structures of governance?

	Do newly created FMIS experience different technological trajectories and institutional 
evolution from indigenous and long-established FMIS?

These kinds of questions switch the debate from FMIS as victims or targets of development, to 
FMIS organizations as actors in their own future. It will also help us understand more about the 
differences in FMIS and how these contribute to survival in given societal and environmental 
contexts. Finally, they may help us to tackle questions of why supposed support agencies have 
given such poor results in Nepal.  If we can move the debate beyond intervention-and beyond 
actors currently in cozy partnerships for it-we can instead look for a new focus on real innovations 
in FMIS, and in the new partnerships that support their needs in the future.

One of the lessons of much of the research on FMIS is not so much that they are suffering from 
many problems, but rather that they also often show extraordinary energy and inventiveness in 
surviving and adapting in the face of change.

The contemporary issues for the people in FMIS lie in establishing what they can manage, through 
an effective symbiosis between technology and management institutions for water supply, that 
works in a complex and changing world. Also, that contributes not only to valuable output, but 
also to building the contemporary values and empowerment in the local group. For most FMIS, 
staying functional and profitable is more important than being efficient and intensive. The most 
significant challenges for FMIS is thus to link with researchers interested to study these changing 
relations, and in getting new networks-and new working practices-of people to support them.  
The challenges to researchers and developers are to see if we take up a new research agenda for 
FMIS, and be part of new partnerships to work with them.
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4 FMIS: A Resource of Governance (Ujjwal Pradhan1 )

4.1	 An Appreciation
I am indeed honored and touched by your public recognition and kind gesture 
towards my intellectual and professional journey. What I have learned and 
contributed - I owe it to many. Several of you have been my mentors, teachers, 
professional peers and colleagues, fellow researchers - I have gained and learned 
immensely from you. I would like to take this moment to thank and pay tribute 
to my teachers, especially Walt Coward - who many of you know. Other teachers 
at Cornell-Shelley Feldman, Norm Uphoff, Dan Sisler, and Milt Barnett. In Nepal I 
am fortunate to have an uncle like Dr. Prachanda Pradhan, who would challenge 
and support me continuously. I have always felt that I could turn to him to get 
his advice or reading on some of my wild ideas or thoughts. I could always feel 
that I could turn to him to get his advice or reading on some of my wild ideas or 
thoughts. I could always count on his candid opinion. Both Bob Yoder and Ed 
Martin with whom I developed intellectual excitement about irrigation systems 
and who helped shape my enduring interest in research and policy aspects of 
water resource development. John Ambler, a dear friend with whom we tried 
to push the frontiers of irrigation management. My friend and spouse, Anita 
Kendrick, continues to be my intellectual comrade in exploring issues pertaining 
to comparative research and common property. And several of you with whom 
I've shared so much while I was in Nepal with IWMI or while doing research and 

1  Ujjwal Pradhan is associated with Ford Foundation, New Delhi. This paper was presented in  
seminar organized by  FMIST in March 28-29, 2000.

FMIS : A Resource of Governance
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– ujjwal pradhan
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also now as collaborators in programmatic aspects of building the field of water resources. I would 
be remiss if I do not thank my practical and pragmatic teachers, the villagers, who not only hosted 
me as one of their own but also brought me down to reality from my abstract pontifications. I owe 
a lot of my understanding of rural life and livelihoods struggles to them.

4.2	 FMIS Lens to Understand other Phenomena
Back in the early Eighties, several of us had embarked on trying to understand the dynamics and 
organizational aspects of locally managed or farmer managed irrigation systems. Some of us tried 
to contribute to the idea of an interdisciplinary approach to understanding state-locality nexus 
concerning irrigation management. Case studies and events and idiosyncrasies with FMISs, 
however anecdotal, began to challenge the conventional and dominant wisdom about irrigation 
development. What we exposed and learned about local organizations has now been seen as 
contributing to local governance and empowerment. The notion of community, a much-debated 
concept and analytical category had found empirical testing in many of these FMISs in Nepal. We 
have now begun to ask about second generation issues and concepts-about rights and justice, 
about indicators and assessment methodologies that have meaning for the very users, and 
meaningful partnerships with NGOs and state agencies-about accountability and transparency. I 
have always used the FMISs lens while I try to understand some of these issues. Environmental 
law, environmental ethics and justice have become my logical trajectory based on my pursuit of 
understanding of FMISs. Though nascent and emerging, I see federations of users as meaningful 
and promising partners within the water resources sector in this region.

4.3	 FMIS as an Exemplary Governance Structure
FMISs continue to be a resource of exemplary governance structures of Nepal. In fact, in India, 
I continue to mention to my colleagues there that if you want to see selfless Gandhian NGOs 
then one should visit India but for strong communities, one should go to Nepal. But times are 
changing and FMISs-they are dynamic and evolving, responding, reacting and being proactive to 
external stimulus and forces. Equity, diversity, and future leadership and sustainability continue 
to be challenges within these governance structures. But needless to say, one can learn a lot 
from these systems. The study of the dynamics of FMISs in evolution seems to be even more 
pertinent now because of current thinking about turnover of systems, decentralization and local 
governance, search for democratic and equitable partnerships. Many of these FMISs systems 
while contributing to the national economy have not added to the nation's per capita debt.

In sum, my initial research, despite its shortcomings, continue to inspire much of my own current 
thinking about collective action and user-friendly and meaningful policies. I hope through the 
FMIS promotion trust, some of the FMIS challenges and linkages would be supported through 
strategic alliances and networking.
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5 How Farmer Managed Irrigation Systems Build 
Social Capital To Outperform Agency Managed 
Systems That Rely PrimarilyOn Physical 
Capital(Elinor Ostrom1)

5.1	 Experiences Studying Irrigation Systems in Nepal

Let me share with you some of the experiences I have had in studying irrigation 
systems in Nepal since 1989.2

Some of you may not know how it is that I came to be a scholar with a deep 
interest in Nepal in general and Nepal irrigation and forestry in particular. The 
USAID program on decentralization funded a seven-year cooperative project 
between Syracuse University, Indiana University, and Associates in Rural 
Development in Burlington, Vermont. That program was asked to evaluate the 
decentralization program then established in Nepal. Professor Larry Schroeder, 
Dr. James Thomson, and I were sent to Nepal to do the evaluation.

1  Professor and Co-director, Workshop on Political Theory and Policy Analysis, Indiana 
University, USA and Noble Laurite of Economic Science, 2009. This paper was presented in  
seminar organized by  FMIST in April 18-19, 2002

2  The continuous support of the Ford Foundation in New Delhi is deeply appreciated by all 
of us who have worked on the NIIS database through the years.  We also appreciate the 
helpfulness of Dr. John Ambler and Dr. Ujjwal Pradhan, who have consistently supported 
our efforts with effective collegial input as well as essential resources.

How Farmer Managed Irrigation Systems 
Build Social Capital to Outperform Agency 
Managed System That Rely Primarily on 
Physical Capital

CHAPTER 5

– elinor ostrom
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Before I left Bloomington, I called Dr. Norman Uphoff and asked whom I should be sure to meet 
on my very first trip to Kathmandu.  He indicated that the two most important people for me to 
meet were Dr. Prachanda Pradhan and Dr. Robert Yoder.  What a fortuitous recommendation.  
And, what a great honor for me to share this program organized by Prachanda Pradhan with both 
Norman Uphoff and Robert Yoder.  

5.1.1	 Transition from Original Mission to Farmer Managed IrrigationSystem

I well remember my first discussion with Prachanda (Bob was not in Kathmandu at that time). 
I told Prachanda about some of our earlier research on irrigation, inshore fisheries, forest 
resources, and groundwater basins and he was quite interested in what we had done.  I indicated 
I had read some of his work with Yoder and others on irrigation in Nepal and was quite interested 
in learning more. At that point, he gave me a very thorough questioning about the seriousness 
with which I would approach this topic.  Prachanda was obviously used to overseas consultants 
who fly in, take up a lot of people’s time, duplicate materials, and then are never heard from again. 
After asking me a whole host of questions including how we train graduate students, I obviously 
passed the test. I was graciously granted a long interview with him and the possibility of copying 
a large number of original case materials located in his fantastic files.  

In stark contrast, I found that the original mission on which we were sent to be extraordinarily 
difficult. As many people in the audience will remember, the decentralization program “in effect” 
in 1989 was among the most centralized decentralization programs one could find in the world 
at that time.  Several interviews with key officials in Kathmandu convinced me that we would not 
be able to be very constructive in reviewing that policy.  Simply criticizing a government policy 
is not terribly useful.  After several discussions with Larry Schroeder and Jamie Thomson and 
with the officials at USAID, we came up with a much more effective project.  Since many of the 
irrigation systems in Nepal were already effectively decentralized, we would focus our study on 
the performance of Farmer Managed Irrigation Systems (FMIS) as contrasted to Agency Managed 
Irrigation Systems (AMIS).  

During the rest of that first trip, we collected extensive materials, talked with scholars familiar 
with irrigation in Nepal, and prepared to do a serious study of the reasons why FMIS seem to be 
so much more effective than AMIS in Nepal.  

It was on that trip that I also learned about the work of Ganesh Shivakoti.  He was at that time 
just finishing his doctorate at Michigan State University.  We were in great good fortune when we 
were able to bring Ganesh to Bloomington for a period of time after his doctorate.  He worked 
with Paul Benjamin and others at the Workshop in the design and execution of our project. As 
many of you know, we created a structured database called the Nepal Irrigation Institutions and 
Systems (NIIS) Database.3 We shared the design of this database with a number of colleagues who 

3  The NIIS database is currently located at the Institute of and Agriculture and Animal Science in Chitwan and 
at the Workshop in Political Theory and Policy Analysis, Indiana University, in Bloomington, Indiana.  Many 
faculty and graduate students at both institutions have devoted substantial time and effort to acquiring accurate 
and valid information about many irrigation systems in Nepal.  We are all indebted to the many farmers who 
have spent long periods of time with us in the field telling us about the history and operation of their system as 
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are deeply familiar with irrigation, and began to code the 135 case studies that we had collected 
from our trips to Nepal and from the published literature—many of them authored by Pradhan 
and Yoder.

5.2	 Collaborative Research Activities: Nepal Irrigation Institutions 
and SYSTEMS (NIIS) Database

Discussions with colleagues at the Department of Irrigation (DOI) and the Institute of Agriculture 
and Animal Science (IAAS) in Rampur, and at several irrigation systems, showed us that the 
approach we were taking was likely going to be fruitful and generate some important information 
for policymakers into the future.

Our team coded most of the cases that we had brought back to IU, but then found that we had a 
serious problem of missing information regarding key variables for some of our cases. Whenever 
one uses a structured coding form to extract data from a case that someone else has written, it is 
almost inevitable that one finds that the case author did not share the same conceptual framework 
and thus did not record information on all of the key variables in the new analysis. It was at 
this point that we went to Dr. John Ambler who was then with the Ford Foundation. We shared 
with him some of our initial papers and exciting findings that we had already extracted from the 
completed cases. The high performance of FMIS in Nepal when contrasted with the performance 
of AMIS was well documented in our initial papers, even with substantial missing data.  John not 
only supported a field visit to return to sites where we needed to obtain missing information, he 
encouraged us to add cases to our sample. By adding some of the smaller government systems 
as well as FMIS, he helped us strengthen our analysis. He was concerned-and legitimately so-that 
our findings regarding the higher performance of FMIS might be interpreted as due largely to the 
size of FMIS and not to the form of organization.  By adding larger FMIS and smaller AMIS to our 
database, we were able to increase the number of medium-sized irrigation systems where we 
could do a side-by-side comparison to complement the earlier data that we had coded.  Given the 
support of the Ford Foundation, we were able to visit 80 systems, fill in missing data, corroborate 
the coding we had done earlier, and add new systems.  Much to all of our relief, we found that 
our earlier coding had been quite accurate and that adding new systems only strengthened the 
relationships we had found earlier and did not weaken them (see Lam, 1998). 

5.2.1	 Interesting Findings

With the hard work of many colleagues at the Institute of Agriculture and Animal Science in 
Chitwan, we have added still further cases to the database. We have now analyzed information on 
the structure and performance of 231 irrigation systems (183 FMIS and 48 AMIS) in Nepal (see 
Joshi et. al., 2000).  Since we have undertaken a lot of statistical analysis through the years, I won’t 
bore you with many tables and figures.  There are, however, some important facts that have been 
consistently found in our studies (see Ostrom, Lam, and Lee, 1994; Ostrom, 1996; Sowerwine et. 
al., 1994; Shivakoti et. al., 1997; and Shivakoti and Ostrom, 2002).  

well as many Department of Irrigation staff members who have shared information and insights with us. 
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What we have consistently found through all of our analyses is that FMIS generally achieve higher 
levels of performance than AMIS in regard to the following performance variables:

(1)	 The physical condition of the system—how well maintained is the system given the type 
of headworks and canals in use?

(2)	 The technical efficiency of the system—of the water that reaches the head end of a 
system, what proportion reaches the tail end?

(3)	 Agricultural productivity—what is the cropping intensity achieved on a system?

Further, we have consistently found that FMIS are more capable of getting water to the tail enders 
of a system. Of the FMIS included in our analysis, for example, 53 percent are able to deliver 
adequate levels of water in a predictable fashion to the tail end of their systems while only 11 
percent of the AMIS has a similar record (Joshi et. al., 2000).  

How is this consistently higher performance possible when most of the AMIS has iron and 
steel head gates, cement-lined canals, and all the advantages of modern technology? Even 
controlling for the size of a system and the slope and other relevant physical characteristics, 
FMIS consistently outperform AMIS in Nepal. One finding that we have come across helps us 
understand perhaps how this all happens. We have the rather intriguing finding those systems 
that do not have permanent headworks have higher performance records than those systems 
with modern cement and steel headworks. On the other hand, we find modernized systems with 
fully-lined canals do have high performance.  Why this difference?  

5.3	 Conclusions

Having been on a number of FMIS and talking with colleagues who have attended the annual 
meetings of such associations, we think we understand why this may be the case. There appears 
to be two basic reasons: the internal dynamics among farmers related to water distribution, and 
the importance of getting water to the tail end.  These two are related.

It would appear that on many of the AMIS—even though the headworks is a modern control 
structure—the system was not developed with an effort to clarify the existing water rights and 
management regime of various farmers.  The government, or a donor, built the system and then 
presumed that the farmers would figure out how to distribute the water.  Given that a substantial 
amount of labor is saved by the installation of permanent headworks as contrasted to the need 
to construct and reconstruct traditional headworks frequently, farmers on such a system do not 
have to confront one another every spring to discuss how they are going to repair or even produce 
entirely new headworks in order to get any water at all. 

I do not have to tell the people in this room the importance of the annual meetings that occur 
on FMIS to discuss relative allocations of water and labor duties. On most FMIS, farmers near 
the head end do not have enough labor to be able to maintain the system year after year.  The 
headenders need the tailenders. Thus, the tail-end farmers have some real voice on these systems. 
We consistently find that when high labor requirements exist, water tends to be distributed more 
equitably between the head- and tail-end farmers.
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On AMIS, where maintenance requires much lower labor contributions from the farmers, the 
head-end farmers no longer need the labor contributions of the tailenders. This enables those 
who are in the physically most advantaged situation—the headenders—to be sure their fields 
are thoroughly watered before they let any water pass on down the canal. Thus, on these systems 
the proportion of tail-end farmers who receive water in the dryer seasons (the non-monsoon 
seasons) is much smaller. Thus, one of the major recurrent patterns is that those farming near 
the head end of an AMIS obtain a larger proportion of the water. Those farming near the tail end 
receive a smaller proportion. The overall cropping intensity and productivity for the system is 
thus less.

The findings regarding the lining of canals are also related to getting the water to the tail end of 
the system. When the canal is lined, it ensures that a larger proportion of the water gets to the 
tail end.  Thus, lining canals has helped tail-end farmers, while building modern headworks has 
led to an internal dynamic among the farmers that has harmed the tail-end farmers. Of course, no 
necessary relationship exists between the type of headworks and reduced productivity. Everyone 
here knows, however, that the way farmers relate to one another, manage their own affairs, and 
allocate their own water affects overall productivity.  Since water fees are not uniformly collected 
and used to manage the system from which they are collected, no one “needs” the inputs of the 
tail-end farmers.  Without being needed, their interests can be ignored.

Well, what do we learn from all of this?  One lesson I hope we are sure to learn is that we cannot 
be smug and self-satisfied.  Not all FMIS operate as well as others. Some have failed totally. Some 
systems have succeeded for long periods of time before breaking down. On average, however, 
farmers do a much better job of governing and organizing on their own systems than government 
officials do on their systems.

Further, we cannot assert that mud and wooden dams will always be more efficient than modern 
engineered works.  It is not the modern engineering that leads to a reduction in productivity but 
rather the primary focus on physical capital and absence of a focus on social capital (see Uphoff, 
2002).  All too many farmers in Nepal face a three- to five-month period every year of hunger. All 
too many of their families are not able to get a decent education or reasonable health care. Thus, 
if improvements in physical capital were matched with the recognition of prior social capital and 
efforts to enhance future social capital, the negative relationship between modern headworks 
and performance could be reversed.  

Achieving a higher standard of living without losing some of the strong capabilities of self-
governance is a major challenge. To do so, however, requires listening to farmers in the first 
place and gaining information about their needs, their property rights, their ways of governing 
irrigation, and facilitating their plans for ways of managing improved physical capital. For some 
engineers who pride themselves on their technical training, the idea of listening to farmers who 
have much less formal education is an anathema. The farmers, however, have much more local 
knowledge about the biophysical conditions in their region. And, if they have managed their own 
system in the past, they know what kind of property rights and duties have been established in 
the past that need to be taken into account in any effort to “modernize” a system. An effective 
irrigation system is not just an accumulation of good physical capital. No physical plant runs 
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effectively anywhere in the world without a buildup of social capital among those operating the 
systems.  

When donors speak to me about increasing the democratic process in Nepal and other countries, 
I immediately think of enhancing the capability of FMIS and forest-user groups.  Some outside 
interventions have, however, endangered these democratic institutions by ignoring them or 
presuming they did not exist. Where they have survived, however, they are a solid foundation 
on which to build broader-based democratic institutions (so long as we do not confuse party 
dominance of an electoral process with a democratic process). True democratic processes allow 
individuals from all walks of life to perceive and articulate the problems that are most important 
to them and find ways of overcoming them. The farmers of Nepal have for many centuries found 
ways of solving some of their problems relatively well by associating, sharing knowledge, getting 
technical information where relevant, and monitoring government to be sure that it is honest, 
fair, and efficient. FMIS, and the FMIS Trust in particular, will play a major role in the democratic 
process in Nepal well into the future. 
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Understanding and Utilizing the Softer 
Aspects of /Software’ for Improving 
Irrigation Management

CHAPTER 6

– norman uphoff

6 Understanding and Utilizing the Softer Aspects of 
‘Software’ for Improving Irrigation Management 
(Norman Uphoff 1)

6.1	 Introduction

Purposeful efforts to introduce participatory management into the irrigation 
sector began about 25 years ago, with the innovations introduced into Agency 
Managed Irrigation Systems (AMIS) by the National Irrigation Administration 
(NIA) in the Philippines with Ford Foundation assistance (Bagadion, 1997; also 
F. Korten, 1982, and F. Korten and Siy, 1988). This was followed in 1980 by an 
initiative to establish farmer organizations in the Gal Oya irrigation scheme in 
Sri Lanka as part of a USAID-supported project there (Wijayaratna, 1985; Uphoff, 
1996; Wijayaratna and Uphoff, 1997). Then during the 1980s and 1990s there 
were a variety of efforts made to institutionalize farmer participation in poorly-
managed large-scale systems in India, Indonesia, Nepal and elsewhere around 
the world.

These efforts supported by donor and government agencies and NGOs evoked 
greater interest in Farmer Managed Irrigation Systems (FMIS), such as the 
indigenous subak organizations on the island of Bali in Indonesia that had been 
documented previously by Geertz (1967). Other examples from other parts of 

1  Professor And Director, Cornell International Institute For Food, Agriculture And 
Development, Cornell University, Usa.This Paper Was Presented In  Seminar Organized By  
Fmist In April 18- 19 , 2002.
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Asia were analyzed by Coward (1971, 1976, 1977, 1979). One of the most important case studies 
which demonstrated that farmer management could be effective for large systems and sustained 
over many decades was provided by Pradhan (1983) on the Chhatis Mauja scheme in Nepal. 
This capability was further documented by Martin (1986), Yoder (1986) and Pradhan (1989) for 
numerous other FMIS in this country.

These AMIS and FMIS "streams" of experience and analysis were not treated as separately as this 
simplification of history suggests. The experimentation in the Philippines began with smaller 
communal irrigation systems, ones receiving public sector support but under local jurisdiction. 
Over time the lessons learned from these smaller systems were transposed to larger, publicly-
managed ones, which went through a transition toward farmer management. There has thus been 
some cross-fertilization, and even comparative analysis such as offered by Valera and Wickham 
(1978). Too often, however, these remained separate domains for action and evaluation, the first 
dealing mostly with larger schemes operating within the public sector while the other dealt with 
smaller systems under community or group management.

Experience has not been uniform. There have been difficulties often in achieving or maintaining 
the kinds of effective management in AMIS as in FMIS, even when certain structures or incentives 
were introduced from the latter to the former, as in the Philippines. This failure relates to the lack 
of attention to the 'softer' side of irrigation management which is this paper's focus.

The fact that the management of irrigation systems everywhere presents similar problems, water 
being one of the most uniform substances in the world and irrigation being a widespread activity, 
has attracted attention from a number of social scientists (e.g., Wade, 1982, 1988; Ostrom, 1990; 
and Uphoff, 1986, 1991). 

There is now wide consensus that farmer participation in irrigation management, whether in 
small-scale local systems or large-scale government schemes, with appropriate organizational 
structures and incentives can improve efficiency and often equity under quite a range of conditions. 
However, I would propose that there need to be changes also in the domain of thinking and 
assigning values, not just in structures and incentives.

Differences between AMIS and FMIS can be conceived in the changes in three different aspects 
of irrigation management: operational objectives, irrigation duty, and functions performed, that 
need to be achieved to have appropriate structures and incentives2.

AMIS FMIS

Operational objectives Flexibility

Simplicity
Transparency
Equity
Flexibility

Irrigation duty Technical requirements Technical and social requirements
Functions Hydraulic Hydraulic and managerial

2  I thank Dr. Prachanda Pradhan for his suggestions along these lines.
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There is no longer much disagreement that in principle, participatory irrigation management 
can be more successful than non-participatory alternatives. Arguments now focus on whether, 
and under what conditions, participatory management will be preferable in practice. This shift 
in thinking is partly because there is a growing democratic spirit at large in the world that does 
not accept purely bureaucratic management or unaccountable political decision-making. But the 
merits of a participatory approach have been demonstrated often enough that its proponents 
now get "the benefit of the doubt" rather than having to shoulder "the burden of proof" as before. 
This reflects a substantial change in public and private thinking over the past two decades.

What I would like to do in this paper is to expand upon the present thinking that accepts the 
value of having farmer organizations actively and responsibly involved in irrigation management, 
whether of large schemes or small systems. Such water user organizations are understood to 
be a kind of "software" that is essential for making more effective and efficient the "hardware" 
of physical structures for the capture, conveyance, distribution and drainage of irrigation water 
(Uphoff, 1986).

Thus far, the ways in which such "software" can be constructed and maintained have been analyzed 
mostly in terms of what I would characterize as the "harder" aspects of social relationships and 
interactions:

•	  Attention has focused mostly on material incentives and on what are considered to be 
"rational" calculations of interest. 

•	 Farmers have been regarded essentially as individual decision-makers who are seeking 
to maximize their respective well-being cooperatively but independently of one another

I accept that this kind of "rational actor" analysis can capture a large part of social reality, and 
that it has some advantages such as parsimony and predictability. But my experiences in Sri Lanka 
and Nepal with introducing and evaluating participatory irrigation management there leads me 
to question the completeness and even the adequacy of such a perspective. I want to suggest here 
that we need to learn how to incorporate some of the "softer" aspects of social relationships 
and interaction, dealing more with norms, values and ideas, into our planning for and support 
of participatory irrigation management. This can give more sustainability to such efforts, I will 
argue, as well as greater effectiveness, efficiency and equity.

I will suggest first some empirical foundations for this alternative, enlarged perspective on the 
promotion of farmer management in irrigation systems. This leads into a discussion that is more 
theoretical, seeking to provide explanations for different outcomes and to give some guidance for 
facilitating the creation and strengthening of social capacity for participatory management.

6.1.1	 Experience from Sri Lanka

My involvement with participatory irrigation management started with the opportunity for 
Cornell's Rural Development Committee to work with the Agrarian Research and Training 
Institute (ARTI) in Sri Lanka to introduce this kind of management into the Gal Oya irrigation 
scheme under a USAID-funded water management project starting in 1980. We learned, after 
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agreeing to accept this assignment, that Gal Oya was considered the most badly managed and 
most difficult irrigation system in the country, being the largest and most physically deteriorated.

•	 The main reservoir had filled only twice in the 30 years since it was constructed, so this 
was a chronically water-short system. The bottom third of the command area almost 
never got water deliveries during the dry season, and the middle reaches had had uneven 
and unreliable water supply. There were even some shortages within head-end areas.

•	 The command area in the Gal Oya Left Bank, where the project was focused, had 
expanded by at least 25% beyond the original 50,000 acres (1 ha. = 2.475 acre) 
developed, water shortage notwithstanding. In the past three decades many offspring of 
the initial settlers had encroached on reserved right-of-way areas to acquire their own 
land for cultivation, making maintenance and system management more difficult.

•	 The soils in the Left Bank were not very suitable for irrigation, having limited 
water retention capacity and being originally intended for sugar cane rather than 
rice production. This was not very good productive rice land, which contributed to 
widespread poverty.

•	 Because this scheme was populated by settlers brought in from other parts of the island 
during the 1950s, local communities had little solidarity, either traditional or modern, 
and there was accordingly a lot of endemic conflict.

•	 Some of the settlement of Gal Oya has been semi-voluntarily, as many settlers were 
selected by the headmen in their home villages to be relocated to this new scheme to 
meet quotas. Some were former prisoners who were given release if they would settle 
in Gal Oya with their families. Settlers had low self-esteem and were little respected by 
officials.

•	 Given the perennial and serious water problems, water theft, conflicts over water, and 
anarchic behavior were common. At the time the rehabilitation project began, 80% of 
gates and other control structures were broken or inoperable. Water was being regularly 
measured and controlled at only six locations within the 65,000-acre command area. 
Engineers could not distribute water effectively even if and when they wanted to do so.

•	 The head-end and tail-end areas were under different administrative units because 
the command area was so large and overlapped two districts, complicating management 
decision-making in the head and tail.

•	 The area was considered a 'hardship posting' within the administration because of its 
distance from the capital and its lack of amenities, so irrigation and other officials tried 
to avoid assignment there, or got transferred out as soon as possible, which made for 
many vacancies and high turnover in the public service.

•	 To make matters worse, there were definite ethnic divisions as the head-end and middle 
areas had been settled by Sinhalese households, and the tail-end areas by Tamil families. 
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This exacerbated the normal tensions and conflicts one finds between upstream and 
downstream water users.

This was thus a very unpromising place to begin introducing, validating and institutionalizing 
participatory irrigation management. The Irrigation Department's Senior Deputy Director for 
Water Management informed us: "If we can make progress in Gal Oya, we could make progress 
anywhere in Sri Lanka." The top civil servant in Ampare District, where most of the Left Bank 
system was located, informed our young organizers as they completed their training and were 
about to begin work among Gal Oya farmers: "If you can bring even ten or fifteen farmers in Gal 
Oya to work together, that will be a big achievement." He was trying to encourage them by setting 
low initial expectations, so did not say that the number of farmers to be gotten into water user 
associations within the next four years was probably between ten and fifteen thousand. 

6.1.2	 Results from Organizing Efforts, 1981-853

It seemed almost a miracle that demonstrations of cooperative behavior and collective action 
were evident soon after the organizers began living and working in villages. The first round of 
activity began under the threat of dire water shortage as the main reservoir was only 25% full 
at the start of the 1981 dry season. Yet despite this -- or maybe because of it -- within six weeks' 
time, about 90% of farmers in the 5,000-acre pilot area were doing, at their initiative (prompted 
and supported by the organizers) some combination of:

Channel cleaning by voluntary group labor, removing silt, weeds, and other debris from channels 
that had not been maintained properly for 5, 10, sometimes even 20 years

Rotating of water deliveries between upstream and downstream water users so that all could 
get approximately equal shares of the available scarce water, 

Voluntary saving of water, with as much as one-sixth of water allocations upstream being 
donated to needier farmers downstream,

Adhering to a common cultivation calendar, and

Managing and reducing conflicts, to the extent possible.

An indication that there was, suddenly, a high degree of solidarity and cooperation was the fact 
that in this first season, all of the changes made in voluntary rotational water deliveries were from 
head-end-first to tail-end-first systems rather than vice versa. These changes indicated a high 
degree of trust, or resolve to share shortages, since main system management in the absence of 
rehabilitation of the physical facilities meant that water deliveries to distributor-canal command 
areas were still unpredictable. The schedule for alternating deliveries of water, five days on, then 
five days off, was seldom kept, so agreeing to let other farmers draw water first entailed some 
risk. 

3  I thank my colleague Dr. C. M. Wijayaratna, who was instrumental in the Gal Oya organizing effort, for his 
suggestions on this and following sections.
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The 1982 dry season started with even greater water shortage as the water available in the main 
reservoir was only 20% of its capacity. Even so, the demonstrations of farmer cooperation and 
solidarity continued and even accelerated, as documented in Uphoff (1996). This paper will 
recount only briefly the process and results of the organizational effort. By December 1985, when 
the USAID project ended, and Cornell-ARTI involvement with the Gal Oya farmer organizations 
was abruptly terminated, about 12,500 farmers were active in participatory water management 
in the upper and middle reaches of the Left Bank system.4 As discussed below, these organizations 
have persisted and even gained strength in important ways, though the promised support from 
government was less helpful than planned and expected.

Since 1985, practically the whole Left Bank has received irrigation water deliveries even during 
the dry season as the efficiency of water use in the system has been at least doubled. An evaluation 
done for the International Irrigation Management Institute (IIMI; now IWMI, the International 
Water Management Institute) found that the amount of rice (in kg) produced per unit of water 
(m3) issued from the main reservoir had been increased about four-fold as a result of project 
activities (Wijayaratna and Uphoff, 1997: 178). With more reliable supplies of water, farmers 
began investing in things that would raise their production.

A post-project benefit-cost analysis concluded that the rate of return on project investment was 
an unusually high 28% (Aluwihare and Kikuchi, 1991). Some of these improvements can be 
attributed to the physical rehabilitation of the system. But a quantitative evaluation by IIMI staff 
estimated that at least half of the measurable improvements in efficiency could be attributed to 
the 'software' created by the project (Amarasinghe et. al., 1998), even though this amounted to 
only about 10% of project investment. This is the kind of evidence that makes a strong case for 
investment in the creation of water user associations and for participatory management overall. 
But the Gal Oya case is even more important for its sustainability and evidence of remarkable 
solidarity among farmers that under-girded their technical accomplishments.

6.1.3	 Demonstration of Organizational Capacity in Sri Lanka, 1997

In the 1997 dry season, more than a decade after outside assistance for farmer organizations 
had been withdrawn; farmers faced an unusually acute shortage of water. The water level in the 
main reservoir was so low as the planting season approached that the Irrigation Department 
(ID) decided it would not even begin making water issues for cultivation because it did not have 
enough water in storage to sustain a full season.5

Farmers in the Left Bank were understandably distressed by this decision. They insisted that they 
could manage with even a much reduced supply of water because they had learned -- and had 
the organizational capacity -- to grow a crop with less water than was the norm -- 4 acre-feet of 
water per acre of cultivated land. Some quick research done by educated farmers on past inflows 

4  There could have been as many as 10,000 more farmers in downstream areas formally involved in water user 
groups if threats had not been made by the LTTE, an armed group seeking a separate Tamil state. These farmers 
could not safely be associated with a government-sponsored program so had to proceed informally after our 
cadre of Tamil organizers had gotten water user groups started.

5  The following account is discussed in detail, with documentation of sources, in Uphoff and Wijayaratna (2000). 
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to the reservoir and issues from it during the dry season led the farmer organizations to conclude 
that there some additional supply would become available during the season, even without rain, 
from water already stored in the water table. (Engineers did not want to concede that they had 
forgotten to take this into account when making their calculations of dry-season supply.)

After the farmer organizations had mobilized support from politicians and administrators for going 
ahead with the cultivation season, the Irrigation Department agreed to provide 60,000 acre-feet of 
water however and when the farmer organizations decided to use it. The Department recommended, 
however, that (a) the water made available be used on the first 15,000 acres of land on the Left 
Bank to avoid seepage and conveyance losses from distributing the water over the whole area, and  
(b) farmers should not grow rice, because of its high water requirements.

The Department also advised farmers that it would not accept any responsibility for crop failures 
if its recommendations were not followed and that farmers would be cultivating at their own risk.

With an assurance of 60,000 acre-feet of water, the farmer organizations discussed how to 
distribute this among themselves. Rather than favor some areas over others, they decided, against 
officials' advice, that the water would be shared equally throughout the whole Left Bank, and 
also that farmers could decide for themselves what crop they would grow. With this information, 
farmers set about cleaning channels very carefully and carrying out very careful management of 
the available water supply. The whole Left Bank was planted, and mostly with rice, even though 
farmers could count on less than one foot of water per acre instead of the usual norm of 4 feet.

Farmers were correct in their assumption that there would be some additional water supply. 
Irrigation Department records show that an additional 38,000 acre-feet were issued to the Left 
Bank from the reservoir during the season, making the total 98,000 acre-feet. But this was still 
only about 1.5 acre-feet per acre. There was some rainfall during the season, indeed a little more 
than average for the dry season. But even so, farmers had to manage their crop with only about 
one-third as much water issue as normally expected.

To everyone's surprise and satisfaction, the crop results were excellent, with average to better-
than-average rice yields over practically the whole of the Left Bank, harvesting 85 to 95 bushels 
per acre, according to Agriculture Department records. Meticulous management of this reduced 
amount of water had given tremendously high productivity of water, though this achievement 
would have been less surprising if farmers and officials had known at that time about the System 
of Rice Intensification (SRI) that was developed in Madagascar in the 1980s and is being evaluated 
now in a growing number of countries. It raises rice yields with about half the water.

From SRI, we are learning that rice is not an aquatic plant as commonly thought (DeDatta, 1987: 
43, 297-298). Consequently, yields can be higher when rice is grown in moist but unsaturated 
soil, rather than in continuously flooded fields, as has been the dominant practice for millennia 
(Uphoff, 1999; Stoop et. al., 2002; Uphoff, 2002). The fact that farmers did not have as much 
water as usual to cultivate their rice thus probably worked to their advantage. 

However, this was not known at the time (and farmers did not use the other SRI agronomic 
practices that can give higher yields when fields are not kept flooded; Rabenandrasana, 1999). 
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Farmers thought that by sharing their limited water supply equally and making minimal water 
allocations per acre they were taking a big gamble. In any case, the efficiency with which Left 
Bank farmer organizations distributed water in this crisis situation was remarkable.

In some ways even more remarkable was their commitment to equity. It is rare to find such 
determination to distribute water equally among head-end, middle and tail-end farmers. Farmers' 
decision and their implementation of it is even more remarkable when we consider that the Gal 
Oya Left Bank was divided upstream from downstream along ethnic lines. Most of the farmers in 
the head and middle reaches are Sinhalese, while almost all those in the tail areas are Tamil. 

I need not remind readers of the two decades of violence that has occurred along this ethnic 
division (though those involved have been a minority in both groups; see Uphoff, 2001).

The Sinhalese majority could have monopolized the season's water simply because it had 
locational advantage. This could have been legitimated by pointing to the recommendation of the 
Irrigation Department that justified using all of the scarce water at the head, claiming that this 
would be increase efficiency by reducing seepage and conveyance losses. 

Yet all Left Bank farmers committed themselves through their farmer organizations to an equal 
sharing of water as an act of solidarity. This was at a time when armed conflict was ongoing 
between the LTTE guerillas seeking a separate Tamil state and the government's armed forces 
resisting this claim, with often gruesome non-combatant losses on both sides. 

The Gal Oya Left Bank farmers had, however, maintained since the farmer organization effort 
began in 1981 that ethnic differences and divisions should have no place in their agriculture and 
community life. In 1997, they put this conviction to a demanding test by agreeing to share scarce 
water equally among all farmers depending on the Left Bank irrigation system. That their virtue, 
as well as their gamble, was rewarded by a good harvest for all is very gratifying.

Of particular relevance for our concerns with farmer management of irrigation systems is the fact 
that participatory management capacity remains strong 20 years after organizations were first 
introduced. When I last visited Gal Oya, in March 2001, the farmer-representatives who met with 
me insisted that there are now no irrigation problems that they cannot resolve among themselves 
or with the cooperation of ID engineers. The water management situation in the Left Bank is 
completely changed from what it was when the organizational effort started.6

Unfortunately, farmers are feeling increasingly squeezed economically as their costs of production 
have been rising faster than their income from production given the low price for rice. But this 
is a consequence of government policies and globalization trends, beyond the scope of what 
participatory irrigation management can accomplish.

6 In 1988, based upon positive evaluations of the changes achieved in Gal Oya and some other systems where 
participatory management had been introduced, the Sri Lankan cabinet made such management national 
policy. There are now about 250,000 farmers participating in water user association within major irrigation 
systems operating under the aegis of the Irrigation Department, and about that many within Mahaweli 
Authority irrigation schemes (Brewer 1994). Some of these organizations may not operate as effectively as 
those in Gal Oya because there was less investment of resources and personnel in establishing organizational 
'software' elsewhere.
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6.1.4	 Experience from Nepal

One might suggest that such positive, cooperative outcomes from farmer participation in 
irrigation management reflect the benign social and cultural environment of Sri Lanka, ignoring 
the high levels of conflict and violence during the 1980s and continuing into the 1990s.7 Others 
know better than idea the experience with farmer irrigation management in Nepal, but I was 
involved with Prachanda Pradhan, Upendra Gautam and others in one of the first formal efforts 
in Nepal to introduce AMIS participatory management. 

These efforts were in the Sirsia-Dudhaura irrigation scheme near Birganj as part of the USAID-
supported Nepal Irrigation Management Project (NIMP) starting in 1986. The USAID mission in 
Nepal had been impressed with the accomplishments of our efforts in Sri Lanka and designed 
a farmer-management component into the NIMP. Our field efforts in Sirsia-Dudhaura began in 
1987 and my involvement continued through 1990, when the project was reorganized and the 
involvement of Cornell was terminated because of dissatisfaction with the prime contractor. (We 
were working on participatory irrigation management under a sub-contract to a consulting firm.)

As explained above, the choice of Gal Oya within Sri Lanka required us to work in one of the most 
difficult irrigation schemes in that country; Sirsia-Dudhaura was a similar choice in Nepal. This 
system was hydrologically very complex, with two different main sources of water supply, the 
Sirsia and Dudhaura rivers, with two separate main canals, which had overlapping command 
areas, so that some parts of the system had two different sources of supply.

More important, and making for more difficulties, was the social, economic and political situation 
since Sirsia-Dudhaura is, literally, a stone's throw from the Indian State of Bihar.

It has the same kind of stratification and domination of social caste and economic class that have 
made Bihar one of the most notorious parts of the Indian subcontinent for inequality, conflict 
and exploitation. We were told when we first visited to acquaint ourselves with the field situation 
that dacoits were able to move at will in the area from sundown to sun-up, so that Irrigation 
Department and other government personnel simply surrendered the area to outlaw control and 
lawlessness for much of the time. Farmers had to find ways to survive within the constraints 
of unequal land tenure, great disparities in political and economic power, and heavy social 
restrictions. Only a few could think of prospering.

Into this situation, we fielded trained social organizers, following the examples (precedents) of 
institutional organizers in Sri Lanka, and community organizers in the Philippines, as well as 
group organizers in the Small Farmer Development Program (SFDP) in Nepal operated by the 
Agricultural Development Bank of Nepal (Rahman, 1984). They were somewhat better educated 
than the fieldworkers used in these other programs, but were able to establish rapport quite well. 
Within three months, we were seeing similar examples of cooperation and altruistic action that 
had been seen in Gal Oya within six weeks. Unfortunately, we did not find the kind of leadership 

7  Over 60,000 persons have died in the violence engendered by the claims of secessionists for the creation of a 
separate Tamil state; and another 50,000 lost their lives in the insurrection launched by the Janatha Vimukhti 
Peramuna (JVP) in 1983 and not suppressed until 1989 (see Gunaratna, 2000).
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and vision within the Irrigation Department at system and higher levels that helped accelerate 
and institutionalize our Gal Oya efforts. But within the communities, we found farmers playing 
similar roles as in Gal Oya and helping transform the operation and maintenance of the system.

We found other examples of farmer-management that could give encouragement and inspiration 
to Sirsia-Dudhaura water users, beyond the remarkable case of Chhatis Mauja. The Pithuwa 
irrigation system, documented by Laitos et. al., 1986, gave Sirsia-Dudhaura farmers a very good 
example of how the assumption of responsibility, and willingness to commit farmer resources 
to system O&M, could greatly benefit all concerned. Given the impatience of the donor agency, 
human and financial resources as well as attention were redeployed to other systems, and the 
Sirsia-Dudhaura effort could not be consolidated as anticipated.

Anyone concerned with farmer-managed irrigation improvements, researchers as well as 
officials and practitioners, should seek a generic appreciation of what is required for effective 
participatory management. This requires thinking through an appropriate set of complementary 
roles and responsibilities between farmers and government agencies. Roles and responsibilities 
of water user organizations are the most important elements in this, and governments are often 
unwilling to accept either a very large role or independent responsibilities. But experience has 
shown that this kind of 'investment' has high returns if better system performance is the goal. 

6.2	 Taking The 'Softer' Side Of 'Software' Seriously

It is widely understood that a first requirement for better management is the creation -- or 
strengthening, where they exist but are not fully effective - of water user associations of some 
kind, formal or informal, large or small, voluntary or compulsory. Without such organizational 
structures in place, the transaction costs of cooperation to manage water through the decisions 
and actions of hundreds, even thousands, of water users are overwhelming. 

Such associations are often referred to as the "software" of irrigation management, necessary to 
make effective the "hardware" of dams, weirs, pumps, canals, gates and other physical mechanisms 
for water acquisition, distribution and control. In AMIS, the administrative "software" of an 
irrigation bureaucracy can perform many of the activities needed for decision-making and 
implementation. But because the success of irrigation efforts depends ultimately on farm-level 
water use, it is hard to get both effectiveness and efficiency, let alone equity, from operation and 
maintenance handled solely by government officials and employees.

6.2.1	 An Analytical Framework for Understanding Organization

What is needed is organization in its generic sense, those basic functions which distinguish 
situations that are "organized" from those that are "unorganized." Previous efforts to understand 
irrigation management generically, and particularly the farmer participation aspects of it 
(Uphoff, 1986), have led us to conclude that there are four basic functions to be performed by any 
organizations, bureaucratic or participatory, that seek to manage the physical structures that in 
turn manage irrigation water. These four sets of activities, or functions, are:
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• Decision-making, including planning,
• Resource mobilization and management,
• Communication and coordination, and
• Conflict resolution, to the extent needed.8

The management of any irrigation system requires that these four functions, or sets of activities, 
be regularly performed, (a) either formally or informally, and (b) atall levels, from the field 
channel level to the main system level. For carrying out these activities, there are likely to be:

−	 Roles, 
−	 Rules, 
−	 Precedents, and 
−	 Procedures that make organizational activities more effective.9

The four sets of activities -- decision-making, resource mobilization, etc. are essential for the: 

−	 Design,
−	 Construction or implementation,
−	 Operation, and
−	 Maintenance of the physical and social structures which in turn create or control the
−	 Acquisition, by design, construction, operation and maintenance of structures,
−	 Allocation, by design, implementation, operation and maintenance of rights,
−	 Distribution, by design, construction, operation and maintenance of canals, and
−	 Drainage of water, by design, construction, operation and maintenance of facilities.10

6.2.2	 Contrasting Structural Analysis with Alternative Approaches

Whether one gives more emphasis to roles or to rules when seeking to analyze, evaluate or 
promote irrigation management, these are essentially structural aspects of organization -- or 
of social capital if one thinks in these terms (Uphoff, 2000). These encompass aspects of social 
relationships that structure interactions, making behavior more predictable and stable over time. 
This can happen because people in roles conform to the expectations (theirs and others') about 
how persons in that role should perform, or because rules are accepted as binding on people with 
sanctions employed if they are not followed. Precedents and procedures also structure behavior 
by expectations of how people should and will act and by creating repertoires for behavior.

With this set of factors creating patterns for behavior, structural analysis explains what persons 
will do in terms of individual calculations of what are their incentives -- the relative magnitudes 
of benefits vis-à-vis costs from different decisions and courses of action. These can operate 

8  See Uphoff (1986: 37-53, also 165-167). These four sets of activities, which are very concrete and specific, 
parallel the four functions that Parsons (1951) identified in more abstract terms as essential for all social 
systems: goal attainment, adaptation, integration, and pattern maintenance.

9 This formulation gives equal weight to roles, which I have stressed in my analysis of irrigation management, 
and rules, emphasized by my colleague Elinor Ostrom (1990).

10  See Uphoff (1986), Chapter 3, for a more complete presentation of this analysis which integrates most of the 
irrigation activities discussed in the literature into a single framework.
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independently of roles, rules, precedents and procedures, but will be more effective when 
considered in conjunction with roles, rules, etc. 

While incentives are not, strictly speaking, structural, being a consequence of people's desires, 
perceptions and evaluations of alternatives, they fit into this category because when trying to 
create and maintain organizations, incentives are planned and manipulated so as to get behavior 
that is desired (from the viewpoint of those persons doing the designing and managing) and to 
make it predictable.

Moreover, the standard approach, focusing on the calculation of individual self-interest, ignores 
the influences on decision-making and behavior that come from more collective considerations, 
such as costs and benefits for the community, and even for the larger society. What weight if any 
will be given to considerations like improved water and land productivity in the aggregate? 

This benefit may not be a strong consideration if it must be achieved the expense of individual 
costs. But if it can be achieved in ways compatible with individual benefit, where there are no or 
few tradeoffs, such collective benefits can become additional factors that motivate cooperation 
and collective action. These considerations take us into the realm of thinking and valuation, not 
just responding to incentives that are provided by the structure of the situation that people find 
themselves in.

Within social science, "structural" approaches are ones that seek to explain, predict or manipulate 
behavior for average or typical persons, by designing roles, rules, precedents and procedures 
that pattern behavior in certain ways. There is little or no consideration given to individuality or 
individual differences. What is of most interest is general or "normal" performance; there is no 
interest in what specific persons would do. The people in structural analysis are abstractions, not 
individuals (Uphoff, 1996: 330-336).

Converse approaches can be variously described as behavioral, cognitive or normative. They are 
concerned with the perceptions, interests and capabilities of individuals, not as abstractions in 
the way that structural analysis treats them, but as thinking, feeling, caring persons with different 
values, needs, energy levels, networks of affinity, aspiration, etc. (Uphoff, 1996: 336-352). While 
incentives are considered important, there is recognition that real people value a great many 
different things. Their interests are not simply or usefully subsumable under the broad heading 
of "self-interest." What motivate people are not just material rewards but also family and group 
connections, self-respect, religion and culture, and a host of other considerations.  

In particular, I could see in our program in Gal Oya (and to a lesser extent in Sirsia-Dudhaura, 
where I spent less time and got less personally involved) that understanding what brought 
about changed behavior among farmers for more participatory (and more equitable) irrigation 
management required consideration of more factors than those dealt with in terms of structural 
analysis. There were important cognitive and normative elements in the process of changing 
thinking and actions regarding water allocation and distribution that could not be adequately 
accounted for in terms of roles, rules, precedents and procedures. These are real but instrumental, 
unemotional elements of organization that apply to everyone and have no special connection to 
people as individuals, as unique personalities. This becomes particularly important, for example, 
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when engaging in system "turnover" to farmer management, looking only at visible structures 
and not at the human resources and networks that animate and control these.

This is a difficult subject to discuss because we have not developed social-scientific language 
and concepts that address "idiosyncratic" and "subjective" factors in rigorous, commonly-agreed 
terms. A good demonstration of this is the concept and phenomenon of friendship, a very critical 
factor in successful irrigation management.11 In fact, the most systematic analysis of friendship 
was done over 2,000 years ago by the Greek philosopher Aristotle in The Nichomachean Ethics. It 
has been ignored largely because it is idiosyncratic and subjective, even though it is a universal 
phenomenon. 

6.2.3	 Considering Friendship as a Factor in Irrigation Management

In contemporary social science, friendship is considered traditional, even somewhat atavistic 
and thus unmodern, being classified as "particularistic" in the theorizing of Talcott Parsons. I 
would like to propose, however, that we cannot understand and improve irrigation management 
without an appreciation of the contribution of friendship to social organization. It is a factor the 
remains exogenous to structural analysis.

Friendship can be operationalized as a rigorous concept in social science terms by using the 
economics concept of utility functions. Economists assume that people's motivations, decisions 
and actions can be understood and explained in terms of their trying to achieve things that they 
think have utility, and are thus desirable, and by avoiding things with disutility, i.e., undesirable.

The things that motivate people can be aggregated and represented in terms of a utility function, 
a set of things that are desired (being utilities, with positive signs) or disliked (disutilities, with 
negative signs). People, as rational actors, are said to seek to maximize their respective utility 
functions, composed of things that they wish to have because of positive satisfactions (or to avoid 
because of negative assessments):  U = (f) A, B, C, -D, -E. -F,…..n, meaning utility (U) is a function 
(f) of more A, B and C and less D, E and F, etc..

Most economic analysis assumes, for the sake of simplicity, that people have independent utility 
functions, i.e., each person seeks to maximize his or her own net utility, irrespective of others' 
welfare. The justification for current economic thinking, derived from the classical economic 
analysis of Adam Smith, is that total aggregate well-being will be maximized by allowing 
(encouraging) each person to maximize her or his own respective welfare (represented by his 
or her own utility function), not trying to enhance that of others. Each person should use his or 
her own resources to achieve as much well-being as possible, implying that everyone is deciding, 
acting and evaluating essentially in isolation from others. 

This concept of reality and human nature regards people essentially as strangers. It reflects 
a basically Hobbesian view of the society as characteristically "a war of all against all." In fact, 
many irrigation schemes in this world are some of the best arguments for the validity of Thomas 

11  This is related to the concept and phenomenon of trust, which has received in recent years somewhat 
more systematic consideration thanks to the growing interest in social capital, e.g., Fukayama (1995).



Trajectory of Farmer-Managed Irrigation Systems40

Hobbes' thesis. Certainly this is how the Gal Oya irrigation scheme in Sri Lanka was viewed before 
the organizing effort began in 1981. Recall the remark, reported above, of the Ampare district 
official made to the young organizers as they were about to begin their work, cited above. He 
thought they would be lucky to get even 10 or 15 farmers to work together. 

Yet the organizers managed to get a thousand times that many farmers participating in problem-
solving organizations that have lasted now for two decades. After one year of organizing effort, 
one farmer-representative told me, "There used to be lots of fights among farmers here over water, 
even murders. You can check the records of the police if you don't believe me. Now there are no 
more." (Uphoff, 1996: 10). In March 2001, when I visited Gal Oya and talked with several dozen 
farmer-representatives, all agreed that conflict and inequality in water distribution are things of 
the past. The language that farmers used in referring to each other and even to their relationship 
with officials was that of friendship, something unheard when we became acquainted with that 
system more than 20 years earlier.

6.2.4	 Raising System Productivity through Reoriented Social 
Relationships

Indicators of the increased effectiveness, efficiency and equity of water management in Gal Oya 
were reported above. To me, as a social scientist, what is more impressive is how thousands 
of farmers living in "a war of all against all" could join together in cooperative, even altruistic 
endeavors, especially in such a short period of time. We do not have similar statistics to cite 
from Sirsia-Dudhaura, but farmers there reported similar improvements in channel cleaning and 
water distribution within about three months of the start of efforts to establish organizational 
capacities.

How such changes could be introduced and maintained is one of the most interesting challenges 
for applied social science. I think this experience also pushes us to think more deeply and revise 
some "basic" understandings of social science, the preference for structural analysis to the neglect 
of other modalities. This is not to reject structural approaches. They are the bedrock of social 
science and are important for explaining "what is." They are, however, less useful, I now believe, 
for understanding and creating "what could be." 

This is a both-and world where taking one perspective to the exclusion of the other is almost 
always going to be suboptimal. So the following argument is not a rejection of structural analysis 
but rather the presentation of an alternative, not really antithetical, perspective. I believe that 
taking idiosyncratic and subjective factors into account in a serious, systematic way can expand 
upon and improve our present social science approaches to irrigation management, and indeed, 
to most social subjects that we try to explain, i.e., develop theory for.

6.2.5	 Using the Concept of Utility Function

While much of human behavior can be accounted for in terms of independent utility functions, 
when it comes to irrigation management, I want to suggest the importance of having -- or 
fostering -- positively interdependent utility functions. This means that individuals are including 
in their definition of their own welfare also, to some extent, others' welfare. This is, indeed, a 
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good technical definition of friendship -- that people value each others' well-being, and is willing 
to make some sacrifices for each other because they consider others' benefits as a fulfillment 
of their own desires. (The technical definition of an enemy would be the converse, negatively 
interdependent utility functions, where any improvement for one's enemy detracts from one's 
own sense or reality of well-being.) 

Friendship is a matter of degree, not simply of kind, so that there are friendships where people 
are willing to incur large costs for others' sake, while other friendships are moderate, having 
definite circumscription of the costs that would be borne for others' benefit. Such calculations 
are of course synchronic, at a particular point in time. Over time, we know that where people are 
willing to help, support and protect each other, the net benefits for both are usually greater than 
in the absence of such cooperation.

This willingness to benefit each other can be prompted by a social norm of reciprocity, by 
pragmatic calculations of net utility, by affective bonds of love, empathy and mutual regard, or by 
some combination of these. Where there are net benefits for both friends, or a credible expectation 
of net benefits in the future, the sense of obligation that espoused friendship entails and the 
emotional attachments which represent the most exalted but ethereal aspects of friendship will 
be reinforced by individual payoffs, present and/or future.

6.2.6	 Dealing with a Variety of Motivations

Reductionist social scientists try, literally, to reduce friendship just to the latter -- individual 
benefits. But this is a simplistic and largely barren way to understand friendship. Benefits are 
clearly important, but they are more a result than an entire cause. I say this because from my 
discussions with farmers in Gal Oya, when I tried to account for the transformation in social 
relations that had taken place -- not just between and among farmers but also with officials 
and engineers - I was struck by how often farmers talked about the cognitive and normative 
dimensions of what had occurred.

Farmers would say that they now cooperated in regimes of water allocation and water saving 
because previously they had not thought about the consequences of their actions (water stealing, 
structure breaking, or simply water waste) on others, whom they now knew through their 
associations Upstream farmers had felt no bond with downstream farmers, which they now 
had. It was most intensive with farmers who got water from the same field channel and who 
formed the field-channel group, the organizational 'building block' for a larger system of farmer 
organization. But through their representatives, they became aware of the larger number of 
farmers who were interdependent on a single, limited source of water. This included for Sinhalese 
farmers in the upper reaches, taking account of Tamil farmers downstream. If thought about 
before, these others were abstractions. Through the system of farmer organization, these were 
now real persons, with personalities, with families, with legitimate needs.

Now it helped the organizing process immensely that through cooperation, this scarce resource 
of water could be, in effect, increased, so that water distribution became positive-sum rather than 
zero-sum (or negative-sum when structures were broken and seepage and conveyance losses 
were increased). The remedial actions planned and implemented by field-channel groups to 
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solve their own water shortage problems aggregated to large water savings, ultimately to roughly 
a doubling in water-use efficiency.12

The unspoken rule of thumb in improving irrigation management in Gal Oya and Sirsia-Dudhaura 
was "Pareto optimality," where in terms of water distribution, no farmers who had previously 
received water should be made worse off, i.e., deprived of the minimum of water needed to grow 
a crop. Farmers in privileged locations were expected to agree to redistribution of all water 
above this minimum with the assurance that if the minimum proved to be inadequate, some 
supplemental issues would be made. Farmers in less advantaged geographic positions were 
willing to make such an accommodation because they were now getting more water than before. 

Thus, one might say that there were no costs to such a system. But in fact, there were: the labor 
and time required to clean channels and maintain structures and to operate an equitable, efficient 
system of distribution. Why should farmers at the head-end who had been getting a surfeit of 
water (and wasting that which flowed through their fields into drainage canals) cooperate in 
planning meetings, channel cleaning, etc. when with their locational advantage they could get 
sufficient water by doing nothing? 

I once asked this question of a group of organizers. One answered: "It's hard to be selfish in 
public." By catalyzing field-channel groups, there was now a public space in which farmers were 
expected to meet regularly. In such situations, consensus on efforts to remedy the problems of 
those in need was usually very quickly reached. Why did head-end farmers participate? one 
might ask. From my discussions in the field, I think because of the multi-stranded relationships 
that farmers had even in a settlement scheme, where for the previous 20-30 years; there had 
been no evident social cohesion and an abundance of conflict and strife.

Farmers who wasted water were evidently engaging in "anti-social" behavior, felt keenly by 
those affected by it. Their wives were likely to be regarded less favorably by other women in the 
community. Possibly their children would be less welcome in the groups that kids form. If a water 
buffalo happened to break into their rice fields, the most attractive ones in the area, neighbors 
were unlikely to come tell the privileged farmer or to chase the beast out themselves. 

In a situation where there was what Sinhalese call ekamutakama, a spirit of unity or oneness, 
this would be very different: all women would feel more solidarity, as would children, and fields 
would be more secure. The extra effort by head-end farmers to participate in an efficient and 
equitable scheme of water distribution was compensated by kinds of security and satisfaction 
that only show up in very inclusive utility functions, not just yield and income as credits and time 
and money spent as debits.

But from discussions with farmers, there seemed to be still more than this (still utilitarian) set of 
considerations motivating their new-found spirit of cooperation. There was a sense of solidarity 

12  Cleaning channels speeded up water flow and reduced seepage and evaporation losses; rotating water deliveries 
among fields rather than supply small amounts continuously to all fields did the same; monitoring deliveries to 
cut them off to fields and to channels as soon as the minimum water requirement had been met redistributed 
water from areas that had previously gotten a surplus to areas where even small amounts of water would have 
high agricultural productivity payoff (Wijayaratna, 1986). 
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and an appreciation of the ekamutakama which now animated their communities, providing 
many psychic as well as material benefits. 

Channel cleaning in Gal Oya and Sirsia-Dudhaura was done usually by shramadana, an ancient 
tradition common in most of South Asia where people engage in voluntary community service 
such as irrigation improvement, road repair, temple maintenance, etc. This is thought to confer 
merit on participants in Buddhist and Hindu traditions, but this benefit is much deferred and 
rather intangible. Shramadana occasions are usually enjoyable social events, despite the hard 
work done. There are refreshments partaken and a spirit of camaraderie as everyone engages 
in the labor. (Actually, this is an idealization, since often the richer members of a community 
"participate" by providing funds for the refreshments.) 

I mention this because we found that shramadana was important not just for the greater efficiency 
and predictability in water distribution it enabled, but for the canalization of community solidarity. 
This was reinforced by meetings, committee work, delegations, etc. where farmers got to know 
each other, initially and then better. Especially traveling together to other places was important 
for building solidarity, since it heightened a sense of common identity and interdependence.13

6.3	 Integrating Structural and Other Kinds of Analysis

The farmer organizations introduced in Gal Oya and Sirsia-Dudhaura could be analyzed from a 
structural perspective. They introduced roles, particularly that of farmer-representative, which 
were essential for facilitating (lowering the transaction costs of) decision-making, resource 
mobilization, communication and coordination, and conflict resolution. There were also a variety 
of rules that were formulated by the farmers themselves once the group process was underway. 

For example, to prevent the associations from becoming politicized and used for partisan 
purposes, it was agreed that any farmer chosen to full an irrigation management role should 
resign any positions he or she held in local party organizations. There were also rules about 
membership eligibility and responsibilities. Precedents were set for work obligations, reaching 
consensus, resolving conflicts, etc., and various procedures for collecting and accounting for 
funds, for informing farmers about any changes in the water distribution schedule, etc.

There were thus established a set of socially-constructed relationships -- obligations, expectations, 
sanctions, etc. - that enabled farmers to engage in collective action to improve their irrigation 
management. Most of these were informal, at least in the initial period, when farmers were trying 
to determine what would be the most effective and least-cost ways to make improvements. 

13  This was important not just for farmers. The USAID project in Sri Lanka provided funds for groups of central 
government officials, members of parliament, and irrigation engineers to visit the Philippines, to observe 
the NIA program which was more advanced than ours in terms of participatory management. The personal 
relationships cemented during such tours were probably more important for the progress of our program than 
the knowledge that was gained.
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One of our program's hypotheses was that we would be more successful by initiating the program 
on an informal basis rather than start by forming an organization -- approving a constitution, 
electing officers, etc. Our motto was 'work first, organize second,' meaning organize formally 
only after people have demonstrated for themselves the value of working together. This creates 
a 'demand' for organization instead of starting off by providing a 'supply' of organization (see 
Uphoff, 1985, for this and other program 'hypotheses').

This dynamic was reinforced by another hypothesis, that we should start the organization 
process at the field channel level, where there would be 10-20 farmers all getting their water 
from the same source. These field-channel groups became the 'building blocks' for the system of 
organization. Their small size made friendship and caring about others more feasible as people 
met and interacted with each other frequently in day-to-day activities.

This approach was basically structural, and I would make no criticisms of or apologies for this.  
It was fundamental for creating capacities for mutually-beneficial collective action. At the same 
time, it was not, as I reflect on our experience, sufficient for success, as this was not by itself 
motivating. There were many materials, indeed individual benefits that could be produced by such 
cooperation. But overcoming the previous selfishness, indifference, suspicion, even antagonism 
required more than just opportunities. There had to be elements of trust and solidarity to get the 
process going and to sustain it.

The young organizers who were deployed into the villages in Sri Lanka and Nepal to catalyze 
these processes of change were not trained to be "change agents" in the conventional sense. 
We did not expect to change the farmers in these communities so much as to give them new 
opportunities and to evoke from within these communities existing potentials for cooperation 
and innovation. This was why we used the word 'catalysts' to describe the organizers, rather than 
the common term 'change agents.'

There were two particular values that animated our program, and the organizers who represented 
it in the field, in addition to the obvious value of efficiency that the USAID project emphasized: 
participation and equity. These were values that the organizers, having a lot of youthful idealism, 
could feel strongly about. There were farmers in each community, not always a large number 
to begin, who shared these values, even if they had not been able to give any public expression 
to them in the past, when the prevailing social scene was better described as anarchic than 
cooperative.

Probably many of the farmers, even a large majority of those who came forward to work with 
the organizers, were motivated by desires to improve the efficiency and productivity of water 
management for their own families' benefit. But those who moved into leadership positions and 
who set the semantic and moral tenor of discussions were persons who had a greater sense of 
idealism and community spirit than the average farmer. They were willing to invest their own 
time and money in getting the organization process moving. They took the lead during the first 
phase when everything was done informally, organizing work parties, leading delegations to 
the Irrigation Department, keeping records, etc. They were the obvious and natural choices to 
assume formal leadership roles when these were established by consensus after some months.



Trajectory of Farmer-Managed Irrigation Systems 45

What was interesting to watch was how these more altruistic farmers set the tone for an 
organization which was more other-regarding than if we had approached the organization process 
purely on the basis of incentives, emphasizing what was 'in it' for each individual. Even more 
interesting was to watch how persons who had been farmer-leaders in the community before had 
to adopt more community-centered approaches and rhetoric to maintain their leadership status. 
(Some examples are given in Uphoff, 1996: e.g., 80-85).

In irrigation management, it is fortunate that there are material payoffs from idealistically framed 
cooperation. By increasing the effective supply of water, by reducing seepage and conveyance 
losses, the expressions of empathy for tail-end farmers given expression through better O&M had 
the effect of 'increasing the pie.' In such an environment, the criterion of Pareto optimality led to 
a conflict-reducing situation, feasible because the 'pie' was now bigger.14

The situation in Sirsia-Dudhaura was not that encouraging today: The cultural and economic 
conditions were less favorable for these values in that part of Nepal, effectively an extension of 
the caste and class system of Bihar, and we had less time to work with farmers to reinforce these 
values. However, we can see in Gal Oya that 20 years after participatory irrigation management 
was introduced, there is an indigenized and institutionalized commitment to equity and 
participation. 

This commitment is not perfect or total, and the advantages of political and economic power 
as well as geographic locational advantages surely influence outcomes. But I would argue, the 
norms of equity and participation are stronger and more operative -- with concomitant outcomes 
of efficiency and productivity -- than if we had proceeded purely with structural thinking and with 
an emphasis on individual, material incentives as is common in the social science literature.

My suggestion is that we engage in the best possible structural social science analysis and 
practice but regard this as just one part of the task. Beyond structural approaches, if we want 
improved irrigation management in either AMIS or FMIS that is equitable and sustainable, as 
well as efficient and productive, we should think and act in terms of the cognitive and normative 
dimensions of social structures. 

Norms, values, attitudes and beliefs that are inside people's heads (and hearts?) are not just 
reflections of individual, material interests. They are shaped by people's culture and religion 
as well as by their personal experiences and convictions. These are influenced by family and 
community interactions to produce unique individuals with a sense of self-interest but also of 
fairness, legitimacy, justice, and solidarity.

14  There were also non-material payoffs, such as the often-cited benefit that with a reliable and equitable distribution 
scheme, "We can now sleep at night." Farmers no longer had to stay up all night in their fields during their 
channel's turn for water issues, guarding the trickle of water allocated to them, and maybe encroaching on their 
neighbors' supply. There were many reasons why they would rather be backing home in bed.
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6.4	 Concluding Thoughts

A fuller appreciation of this broader set of factors that motivate and reward people would 
require another paper, or several. I have discussed these issues analytically in Chapters 12 and 
13 of Learning from Gal Oya (1996), exploring the contributions of ideas and ideals as well as of 
friendship to the establishment of sustainable capacities for mutually-beneficial collective action, 
which are essential for long-term improved management of irrigation systems.

A desire for rigorous and parsimonious analyses can reduce the relevance and realism of our 
conclusions. This paper is not disputing the existence and importance of incentives and 'rational 
choice' but rather questioning their adequacy for understanding and improving irrigation 
performance. The 'soft' side of 'software' -- values, norms, attitudes and beliefs -- may be less 
tangible than are the material interests and resources that we see in individual incentives and 
physical payoffs. But its consequences can be very real and concrete.

Indeed, the significance of these 'softer' aspects of management decisions and activities is 
enhanced by their softness, in that they are not subject to the same limits of physical scarcity 
that material factors are. If people decide to become and act as friends, including others' welfare 
within their own utility functions, this subjective act is just a matter of choice. It will have some 
material consequences, and certainly some costs. But it can also produce multiple benefits, 
magnified because a benefit for any one among friends produces satisfactions for all of them. 

The world will not be freed from the reality of many zero-sum constraints, where tradeoffs are 
unavoidable, and one person's gain represents another person's loss. This is part of the human 
condition. But it is not the entirety of the human condition. 

The irrigation sector is probably unique among domains of human activity in that it holds out 
many possibilities for escaping the limits of zero-sum relationships. Unfortunately, when we view 
it through the zero-sum assumptions of neoclassical economics and rational-choice theory, we 
cannot see these possibilities. This is why I think we need to expand our social science horizons 
to give equal footing or billing to these 'softer' factors which can produce many 'hard' and very 
desirable results.15
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Farmer Managed Irrigation Systems and 
Subsistence Agriculture in Nepal

CHAPTER 7

– robert yoder

7 Farmer Managed Irrigation Systems and Subsistence 
Agriculture in Nepal (Robert Yoder 1)

7.1	 Introduction
Much of the irrigation research emphasis for the past few decades has focused 
on technical, management, and governance issues related to operation and 
maintenance of irrigation systems. Less emphasis has been placed upon the 
agricultural production outcome that motivates Nepal’s farmers to invest their 
labor and cash to access and control water for their fields. For many farmers in 
Nepal’s remote areas, the most evident change they face is a growing population 
and its impact on their community’s limited forest, land, and water resources. 
Close to cities and for fields near the ever-increasing network of rural roads, 
however, urbanization and the global economy compete for land and labor that 
have long supported household food production. This paper briefly examines the 
origins and characteristics that distinguish Farmer Managed Irrigation Systems 
(FMIS) in Nepal. It then examines the impact and choices farmers with access to 
irrigation may have as their landholdings shrink and they face new circumstances.

7.2	 Subsistence Agriculture and Irrigation
Nepal’s irrigated agriculture system appears static when viewed from only a 
few decades of observation. A bit longer time-slice, however, suggests dramatic 
change over the past two centuries. Myths of the Gurung hill tribe in central Nepal 
suggest that only a few hundred years ago they were shepherds who practiced 
limited cultivation by shifting fields each year (Hodgson, undated). Horses are 

1  Senior Associate and Senior Engineer, ARD, Inc., Burlington, Vermont, USA. This paper 
was presented in  seminar organized by  FMIST in April 18-19, 2002
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mentioned, but never plough animals. As cereal crops became more important to them, they 
moved lower into the valleys and in the past 150 years began growing rice. Valley bottoms that 
could sustain multiple crops were malaria infested and settled only after the hilltops could no 
longer support the growing population. Land scarcity became a serious problem in the last 
half century. Population growth turned an expansive economy, where resources of land, fodder, 
timber, grazing, and wildlife were abundant, into a labor-abundant economy where natural 
resources limit growth. 

While most hill slopes in Nepal remain dependent on rainfall for crop production, springs, 
streams and rivers have been diverted on a massive scale to supplement rainfall for more reliable 
agriculture production. The story told by a farmer in Chherlung of Palpa District may represent 
many communities in Nepal that built irrigation systems in the past 100 years. Chherlung is in a 
favorable location with several areas of gently sloping, fertile fields and a mild climate. However, by 
the 1920s the community could no longer grow enough rainfed crops to supply subsistence food 
needs. Most households sent members to work in India to supplement their income. Migration 
to the Terai or other less populated locations was a possibility but malaria posed a serious threat 
in the Terai and less populated locations in the hills also had fewer resources. Some concluded 
that building an irrigation system provided the best alternative for increasing food production 
in Chherlung. Growing more subsistence food was the driving force that enabled a group of 27 
households to mobilize cash and labor to construct a long and difficult canal.
Without financial assistance from outside the community, the Chherlung farmers contributed 
their own labor to complete a small canal. They hired local experts in canal building to survey 
the alignment and construct the channel through difficult sections. They reportedly sold jewelry 
and some land to pay for this assistance. When a small trickle of water was successfully delivered 
after four years of work it confirmed the alignment and proved to skeptics in the community that 
irrigation was possible.

7.3	 Construction and Ownership of FMIS
While many FMIS were built by community groups and may mirror the experience of the 
Chherlung community, other hill irrigation systems in Nepal are hundreds of years old and little 
is known about their initial design and construction. The Raj Kulo in Palpa District2, for example, 
is said to have been constructed under the authority of Mani Makunda Sen, the first Sen Rajah 
of Tansen, which makes it over 300 years old. Likely, holders of birta land originally constructed 
many of the irrigation systems.3Birta-holders were entitled to share the production of peasants 
who farmed the land, and they were granted the authority to exact unpaid or corvee labor from 
these tenants for various purposes, including the construction of irrigation canals (Regmi, 1972). 
The birta-holder could mobilize the labor needed for construction and secure the rights-of-way 
for the canal. 

In 1959, the birta system was abolished and all the birta lands were converted into raikar 

2  There are a number of Raj Kulos in Nepal. The Raj Kulo referred to in this paper is in the village of Argali of 
western Palpa District.

3  Land could be given by the state as birta to individuals in appreciation of their services. The birta grants made 
to individuals were usually on an inheritable and tax-exempt basis. The recipients included priests, religious 
teachers, soldiers, members of the nobility and the royal family (Regmi, 1978).
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landholdings by granting permanent rights to tenants who had records to show that they 
cultivated the land (ADB/HMGN, 1982)4. There is evidence from the operation and maintenance 
rules of irrigation systems that ownership of the system is understood by farmers to be vested 
with the persons entitled to use water from the system. When tenants with land irrigated by the 
Raj Kulo system became landowners, they changed some of the operating procedures for the Raj 
Kulo. Instead of using the money collected from fines throughout the year for a feast at the end of 
the season, they began systematic investment in upgrading the irrigation system.

The national government was also sometimes involved in developing irrigation systems in the 
18th and 19th centuries (Regmi, 1984). This was a period when increased agricultural production 
was needed to support a large standing army following the expansion and consolidation of a 
unified Nepal. There is little information about the ownership of these systems. However, in a law 
on reclamation of wasteland it is clear that the government recognized the efforts that farmers 
had made in developing irrigation systems. The law declares: "Water shall not be available for 
others until the requirements of the person who constructed the irrigation channel at his own 
expense with his own physical labor are first met" (Regmi, 1963).

7.4	 Crafting FMIS Institutions
Groups of farmers, if by dictate of a birta owner or on their own initiative as in Chherlung, 
recognized the value of irrigation and worked together to construct irrigation systems. By 
pooling their resources they accomplished much more than were possible by the labor of 
individual families. Though construction was often fraught with conflict, the incentive of reliable 
and increased food production motivated development of creative ways to manage differences. 
The need to move ahead with construction in ways acceptable to all participants forces farmers 
to find ways to make collective decisions. They adapted the process of institution building to 
their socio-cultural experience in the same way that the structures built were tailored to fit the 
physical environment.

In the process of carrying out the construction of their irrigation system, Chherlung farmers 
discovered that they needed a leader with skills in organizing the work, a leader they all trusted to 
distribute the workload fairly and to keep records of each household's contribution. They found 
that they needed to hold frequent planning meetings where they could discuss and eventually 
agree on the details of the different tasks that needed to be done and determine who among 
them was best able to do the job. Because of the enormous amount of work to be done, they 
required cooperation from all members. They learned by experience that a working agreement 
was necessary before proceeding with an activity or else some members would not cooperate. 
Disagreements and misunderstanding over decisions reached earlier resulted in assigning one 
person to write a record of the discussion at meetings. Since many of the farmers were illiterate, 
they initiated the practice of reading the minutes aloud at the end of each meeting before asking 
those attending to sign. The institutions crafted by the farmers investing in the construction and 
early period of system operation in Chherlung still endure today, over 70 years later.

4  Both by law and tradition, land was the property of the state. As both sovereign and landowner, the state was 
entitled to the payment of a part of the produce of the land as tax or rent. This system of state land ownership 
is called raikar.
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FMIS have evolved in many different ways in Nepal. Not all users of FMIS have gone through the 
process of constructing their own system or even necessarily had much responsibility for making 
physical improvements. However, in many cases, the construction and ongoing improvement 
processes provide both the incentive and the experience essential for establishing enduring 
institutions to govern FMIS enterprises.

7.4.1	 Water Rights

The right to use water for irrigation is carefully controlled by FMIS irrigators. Although the state 
views the water resources of the country as a common good, it does recognize that those who 
worked to develop an irrigation system have the first right to use the water. To protect prior 
rights, a new intake cannot be established above an existing one if doing so will decrease the 
amount of water being diverted into an earlier canal (Mulki Ain, 1936).

The right to use water from an existing irrigation system and the amount of water that a user 
is entitled to is often fixed and carefully controlled by the FMIS organization. Persons gain 
entitlement to irrigation water by participating in the construction of a system or by buying or 
inheriting land that has been allocated the right to use water. In a few areas the entitlement is not 
tied to a specific parcel of land but is viewed as property that can be exchanged (Martin and Yoder, 
1998). In both cases all the persons who cultivate land irrigated by the same canal are members 
of the organization that operates the irrigation system. The organization records the allocation 
of entitlements to water (the percent of the total irrigation supply for which each member has 
entitlement) and attempts to operate the irrigation system to deliver the water according to the 
allocation.

7.4.2	 Rice Terraces

To grow flooded rice, fields must be leveled and bunds built to pond water. Tremendous labor 
has gone into reshaping hill slopes into bunded terraces. An individual cultivator’s family usually 
does this work although a wealthy landowner may hire labor or have it done on contract. In 
the past, corvee labor may have been the major input for the construction of terraces. Terrace 
building usually does not begin until the irrigation channel is complete and it is certain that it will 
operate. Then year-by-year, in periods when labor is available, the terraces are built. Expansion of 
irrigated land continues as long as there is enough water to irrigate or until all the land available 
to those who have the right to use the irrigation water has been converted to terraces.

7.5	 Subsistence Agricultural Production
Most FMIS in Nepal were constructed to supplement rainfall in the monsoon season for growing 
rice. Maize was considered a bari (slopping usually unirrigated fields) crop. In the Raj Kulo maize 
was first introduced as an irrigated crop in the khet (level and bunded fields to pond water for 
growing rice) between 1910 and 1920 (Yoder, 1986). Prior to that the khet fields were used for 
grazing except in the monsoon rice-growing season. Wheat was first grown in the Raj Kulo khet 
fields in about 1960. It was possible to introduce wheat as a third annual crop only after short 
season variety maize became available. Even with shorter season varieties of rice, wheat, and 
maize, farmers must minimize the time between harvest of one crop and planting the next in 
order to maximize each growing season. By the late 1970s these three subsistence grain crops 
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were grown in nearly all of the Raj Kulo khet each year. Most farmers had 300% cropping intensity 
in their irrigated fields year after year.

7.5.1	 Bottlenecks to Increasing Subsistence Agriculture Production

For Chherlung, the controlled water supply enabled the addition of two irrigated growing 
seasons. Shifting from one to two or more crops per season has been critical in accommodating 
the growing population in many communities in Nepal. Increased annual production per unit of 
land, however, has been offset by the decreasing size of landholdings as family landholdings are 
divided among sons in each generation.

7.5.2	 Land Constraint

In 1982, land holding of irrigated khet in the Raj Kulo, and in many other of Nepal’s FMIS, averaged 
less than half a hector per household. With good water control and use of some fertilizer Raj Kulo 
farmers averaged about 7500 kg/ha annual cereal production (Yoder 1986). The average Raj Kulo 
family’s half hectare produced sufficient grain for the subsistence needs of about 17 persons.5For 
the average household of six persons this level of production allows the sale of enough grain 
to purchase seed, fertilizer, and meet other household needs. Already in 1982 about a third of 
the households farming in the Raj Kulo command area were not able to grow sufficient grain to 
meet household consumption needs. In one or two generations only a few households will have 
enough irrigated land to grow all of their own food in the Raj Kulo command area.

7.5.3	 Water Shortage

With few exceptions, the large snow-fed rivers are not available to FMIS irrigators. They are 
cut deeply into the valleys and require longer and more complex canals than can be built and 
maintained by a few farm families. Farmers use the streams and springs of smaller watersheds 
for irrigation. Intensification of rainfed agriculture in these watersheds removes the forest cover 
and increases runoff of rainfall. Less rainfall infiltration reduces the flow of springs and the base 
flow of the streams diverted for irrigation. Villages and towns use the same springs and streams 
for their water supply and have higher priority for using the water than irrigators. As the demand 
for municipal water increases, the supply of fresh water available for irrigation near Nepal’s 
towns and villages will decrease.

7.5.4	 Temperature/Growing Season

The command area of the Raj Kulo is at about 600 m elevation but many of the fields irrigated 
in the hills of Nepal are at higher elevations where lower temperatures limit the growing season 
to two crops. In many hill areas and especially in the Terai, lack of sufficient surface water limits 
the extent of irrigation in the dry season. The intensive agriculture system of the Raj Kulo, while 
not unique, is considered close to the upper limit of production for cereal crops under irrigated 
conditions with the seed quality and fertilizer levels currently used.

5  Subsistence cereal needs for an adult are assumed here to be 220 kg/year. This is based on the National Planning 
Commission (1978) poverty line income level set at the daily intake of 2256 calories, which requires daily 
consumption of approximately 0.6 kg of cereal.
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7.5.5	 Labour Constraint

The Chhattis Mauja system near Butwal and the systems of the Kathmandu valley are facing 
growing labor constraints. Since smaller landholdings do not support full family employment or 
production levels for subsistence as in the past, many household members have taken day jobs 
to supplement family income. These jobs require regular working hours that make it difficult to 
be available to carry out system maintenance as in the past. The Chhattis Mauja system allows 
members to pay for others to be hired to carry out maintenance. Kathmandu valley has a number 
of FMIS that are slowly falling into disrepair. Farmers say they can no longer mobilize labor for 
maintenance because of the high percentage of household members with off-farm employment.

In many communities, young people are leaving agriculture. Fewer of the younger generation 
have experience with canal maintenance and operation. There is growing concern that leadership 
as well as labor will soon not be available. Higher income from irrigated agriculture has enabled 
some farmers to send their sons and daughters to school, which has opened opportunities for 
higher paying, less demanding jobs outside the community. Unfortunately, few educated persons 
are choosing the agriculture profession and this contributes to FMIS leadership problems.

7.5.6	 Urbanization

Urban sprawl has taken over much of what was productive agriculture land only a few decades 
ago in the Kathmandu valley and near other urban centers. Population growth and industry 
compete for the water supply and increase the pollution of water sources used downstream for 
irrigation.

7.6	 Increasing Agriculture Production
Three generations ago Chherlung residents faced food crises that led them to building new 
irrigation systems. Even with the improvement and expansion of those systems, many households 
in Chherlung are again facing a situation where their current agriculture system cannot supply 
their needs. Nearly all the land commanded by Chherlung’s canals has been converted to khet 
for growing rice and is under intensive annual three-crop cultivation. This situation is repeated 
in many FMIS in Nepal. To a large extent Chherlung is land constrained. Further improving the 
system to bring additional water will bring little change in the cropping pattern or the crop 
production.

The Raj Kulo in Argeli, Palpa is limited by its water supply. It commands land that is currently 
only irrigated in two seasons while there is potential for three cropping seasons. Water delivery 
efficiency could bring some additional land under three-season irrigation in water abundant years. 
However, Raj Kulo farmers will not allow system expansion because they are fully aware that in 
drought years there is not enough water for all the fields that are currently entitled to water. The 
watershed above the Raj Kulo is small and fully developed for rainfed agriculture. There is little 
potential for changing land use in the upper watershed to increase rainfall infiltration, which 
would increase the discharge of springs in the dry season. The Raj Kulo shares its water supply 
with the town of Tansen, which pumps most of its municipal water supply from a spring just the 
Raj Kulo intake diversion. Since municipal supply for drinking has priority over irrigation use, the 
Raj Kulo faces a decreasing water supply.
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7.6.1	 Shifting Emphasis to Agriculture Production

For the past few decades there have been programs for improving the water delivery 
performance of FMIS. Both the Asian Development Bank and the World Bank have sector loan 
projects that are designed to engage farmers in improving the diversion and canal structures 
for more efficient water delivery. In some systems this has increased the water supply delivered 
in the rainy season for growing rice. In others it has improved reliability of the systems and 
improved the performance in multiple cropping seasons. In most cases these programs have 
reduced the maintenance required to repair the diversion, which is greatly appreciated by the 
farmers. However, the expected expansion in irrigated area and cropping intensity has not been 
achieved. Fully evaluating existing and negotiating future water rights and better assessment of 
the available water supply are areas that require more attention from the assistance programs.

While a great deal of attention and assistance funding has been focused on physical improvements 
and to some extent on the governance and management institutions for improving FMIS, 
little effort has been made to improve the agriculture systems of FMIS. Agencies responsible 
to support irrigation and agriculture are under different Ministries and have a poor record 
of cooperation and coordination. FAO is providing support to the World Bank-funded Nepal 
Irrigation Sector Project for on-farm water management. This is based on FAO’s Special Program 
on Food Production in Support of Food Security in Nepal (SPIN). SPIN has shown significant 
improvements in production that can be achieved by introducing on-farm water management 
improvements in combination with improved agricultural practices. Much greater investment 
and better coordination are necessary to promote research-based agricultural practices that will 
increase production levels of subsistence crops irrigated by FMIS.

7.6.2	 Beyond Subsistence Crop Production

Recasting FMIS assistance programs to focus first on the agriculture system to ensure that green 
revolution technology is fully used, as in the SPIN project noted above, is an important step. 
However, with landholdings shrinking and water supplies increasingly diverted to drinking and 
municipal use, other measures are required to keep FMIS viable, especially near urban areas. 
Helping FMIS move beyond subsistence agriculture to access market opportunities should be made 
a priority. This requires addressing post-harvest handling and storage, processing, transport, and 
marketing issues. There are examples where individual farmers have discovered ways to move 
into higher value production but there has been little systematic effort in helping irrigation based 
producer groups develops strategies and institutions for effective market penetration.

In the Raj Kulo command area one family experimented with vegetable and fruit production in the 
1970s. Even when transport required carrying produce 3-4 hr to a market and spending the day 
at the market to sell the produce, the family demonstrated higher returns than with subsistence 
crops. When a road was completed to the Raj Kulo command other farmers began experimenting 
with vegetable production and marketing. There was some success but without organized post-
harvest storage, processing and organized marketing, the returns were limited.

Past experiments in trying new crops have not all proven as successful as expected. Coffee 
produced in Nepal is of high quality but does not have a strong domestic market and faces 
oversupply in the international market. Apples grown in Nepal are of high quality but due to 
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transportation costs were not initially able to compete with lower quality apples from India in 
Nepal’s domestic market. Market research and marketing expertise needs to be a part of the 
program as much as introduction of technology and information for production of new crops. 

A significant segment Nepal’s rural population currently searches for work in the cities and abroad. 
Opening productive, higher value agricultural enterprises could employ some of that labor in 
their home communities. Nepal has a wide range of climate and soil conditions, and capacity for 
excellent water control. There is considerable potential for growing higher value crops provided 
appropriate support structures are put in place. As transportation improves and international 
markets grow, there will be opportunities for Nepal’s agriculture to fill labor-intensive niche 
markets. Individual farmers are at a disadvantage to establish such new enterprises. However, 
already established FMIS groups or new marketing organizations could be established to provide 
a level of production that can penetrate new markets.
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Property and FMIS Governance: Two Books 
that may be Unfamiliar, But that Inform the 
Discussion

CHAPTER 8
– E. Walter Coward, Jr.

8 Property and FMIS Governance: Two Books that may 
be Unfamiliar, But that Inform the Discussion(E. 
Walter Coward, Jr.1 )

8.1	 Introduction
No doubt it is uncommon for a keynote speaker to use the dev ice of a book 
review for his presentation. But I have made this unusual choice because I want 
to have entered into our discussion of Farmer Managed Irrigation Systems (FMIS) 
governance with two quality analyses that I believe can help to significantly 
advance our goals. I suspect that many of you are unacquainted with the two 
books that I will refer to. In my judgment, these two analyses to date have been 
under attended by the group of scholars and practitioners concerned with FMIS.

Let us begin with some clarity about the notion of governance. Its sounds like the 
word government, and can be confused with that term. Dictionary definitions 
include statements such as: 1) the exercise of authority or control and 2) a 
method or system of government or management. The notion of governance 
seems to have arisen in part as an attempt by analysts to draw attention to the 
fact that governments are not the only entities that control and manage human 
affairs – that governance could be rooted in social entities other than states and 
their agencies. 

1 Former Professor of Rural Sociology and Asian Studies, Cornell University and Senior 
Director, Ford Foundation. This paper was presented in  seminar organized by  FMIST in 
September 9-10, 2004
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A second useful point to clarify with regard to FMIS governance is to remind ourselves concerning 
what needs to be governed or controlled. Much has been written on this point. However, in brief 
summary we can note that an FMIS needs to govern internal actions such as building and repairing 
water works, allocating and distributing water and resolving conflicts and disagreements among 
water users. There also are important external activities to be organized including dealings 
with other irrigation groups, as well, as the state and its agencies. Finally, it is important to 
recognize that governance also is concerned with organizing group actions intended to deal with 
the vagaries of the environment – too little or too much rainfall, temperature extremes, stream 
hydraulics, even pest control.

FMIS governance, of course, is presumed to be of vital importance to effective and continuing 
operations. By definition, the governance of FMIS is not exclusively a function of the state and 
its agencies. The FMIS literature suggests that a variety of non-state entities are the controlling 
agents in the local irrigation systems we are here calling FMIS.

8.2	 Landscapes of Irrigation

Recently, a new approach to the study of local irrigation works has emerged – what we might call 
the study of irrigation landscapes. There are two exemplars of this approach; Lansing’s analysis 
of subak irrigation in Bali (1991) and Mosse’s examination of tank irrigation in south India 
(2003).2 These studies are quite different from the numerous, and useful, case studies of FMIS 
that have become a rather common research approach. The landscape approach also is different 
from various surveys of FMIS in a given country or region of a country in that they provide much 
more historical and contemporary context.

Landscape is a term associated with a specialty in ecology; predictably called landscape ecology. 
It has been difficult to define with precision the central concept, landscape. One definition that 
may help our discussion is this – “landscapes are the arenas in which humans interact with their 
environments on a kilometers-wide scale” (Wiens and Milne, 1989). Thus, when considering 
human-environment interactions, we see that landscapes refer to larger rather than small spaces. 
The second important aspect of landscape is that the usual pattern of such spaces is a mosaic 
of interacting ecosystem patches comprising a heterogeneous land area. In the case of an FMIS 
landscape we can imagine a large territory in which the patches are the various FMIS that are 
in interaction with one another and with other natural elements of the landscape. Examining 
an irrigation landscape can involve analyzing the workings of individual FMIS but also moves 
the discussion above this level to consider the interactions and ordering that exists among the 
various FMIS, if any. and, to search out the means by which these landscape interactions are 
ordered, or governed.

Each of the two books that I want to examine in this paper are concerned with understanding not 
just individual FMIS but with understanding the governance of irrigation landscapes, one in the 
northern Philippines and other in the US state of New Mexico. More on this will follow.

2  Perhaps an earlier version of this approach is found in one of the books reviewed in this essay, Lewis’(1991) 
work on zanjeras in the northern Philippines.
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8.3	 The Corporate Resolution: What is it?

In 1991 Henry T. Lewis published a monograph with the somewhat odd title, Ilocano Irrigation: 
The Corporate Resolution. I suspect there are two words in that title that raise questions – the 
meaning of Ilocano and the meaning of corporate.

First, let’s take Ilocano which refers to the name of a prominent ethnic group in the northern 
Philippines. Much of Lewis’ account is concerned with the social organization of local irrigation 
systems, called zanjeras, found in the province of Ilocos Norte at the far northern end of the main 
island of Luzon. The western edge of Ilocos Norte is defined by a mountain range and the eastern 
side by the coast and the Pacific Ocean. The irrigated fields of this landscape are found in the 
foothills, river valleys and coastal area that are flanked by the mountains and ocean. Irrigation is 
required because of the erratic nature of rainfall in the wet season and the prolonged dry period. 
Irrigation is complicated by the damaging typhoon storms that frequently occur and, particularly 
in the main rivers, the frequent change in course of these highly braided waterways. Crowded into 
this cramped landscape is a large rural farming population which for decades has been exporting 
young men and women to other regions of the Philippines, as well as, other parts of the world.

Second is the term corporate. Note that the word is not corporation, though the root meaning is the 
same. Lewis uses the term corporate in the anthropological, not the legal, sense. Lewis’ corporate 
resolution is not about the ownership of irrigation by elite Filipino or foreign corporations. Here 
is the way in which Lewis employs the idea to understand the zanjeras:

(Ilocano) “Irrigation societies are what anthropologists and others refer to as corporate groups: 
social groups that control the use and inheritance of property, meet more or less regularly, and 
have representative leadership ...” (1991).

Note the centrality of the notion of property – social groups are corporate when they “own” 
property which they govern the use and inheritance of. As we will see subsequently, zanjeras own 
items such as dams and canals, water rights, common lands and meeting houses.

There are two large categories of zanjeras in Ilocos Norte – both of which have the characteristic 
of corporateness; they both have group-owned property. The first category is what Lewis calls the 
inkapulo systems – what we have seen elsewhere in Asia and around the world – local irrigation 
systems built, owned and operated by the landowners who use the system to irrigate their fields. 
The second category of zanjeras are uniquely Ilocano and Lewis has designated them, atar-based 
zanjeras. This requires some explanation.

Atar-based zanjeras were built not by the owners of the fields that are irrigated but by another 
group of irrigation-builders who joined together and entered into a contract with one or more 
landowners to build and maintain irrigation works to supply water to the owners’ fields in 
exchange for usufruct rights to a certain portion of those fields. The lands to which the zanjera 
has use-rights are called atar.

The contemporary members of an atar-based zanjera are those whose ancestors were part of 
the original irrigation-builders group and who continue through inheritance to have rights to the 
atar lands. They are the members of the corporate group which owns such things as the diversion 
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structure, the canals and canal rights, meetinghouses, sometimes small plots of common land 
and, importantly, use-rights to the atar lands. This last item is contingent on the continued 
delivery of water to the non-atar lands as specified in the original contract. Atar-based zanjeras 
supply irrigation water to the atar lands and the lands of the original owners (these lands are 
called biang ti daga3). In addition, some zanjeras provide water to landowners who are neither 
corporate members nor holders of biang ti daga lands. These landowners typically are at the tail 
end of a particular zanjera and make use of what is essentially “surplus” water.

Lewis concluded the following about the atar-based zanjeras:

“Atar-based zanjeras are important to understand not merely because they are so different from 
other examples of communal irrigation but, rather, because the difference represents a unique 
experiment in how peasant managers created their own corporate resources in both land and 
water” (1991).

He might have added that they also have put in place organizational entities to control and 
govern this valuable corporate property. Here is how that works. First, membership in an atar-
based zanjera typically is limited to those persons who have inherited rights to the zanjera’s 
atar lands from their ancestors. These rights were originally created by dividing equally the atar 
lands obtained in exchange for delivering irrigation water among each of those who initially 
participated in building the system. These rights to the zanjera’s atar lands are inheritable and 
contribute to the perpetuation of the zanjera.4 Along with these rights are equal responsibilities 
to provide cash and labor toward the repair and operation of the zanjera.5

As has been observed in other locations, individual FMIS are often connected, formally or 
informally, with one another because of their dependence on common water sources or a 
common watershed. As would be expected, the governing of such federations or associations 
could be a complex undertaking. In the Ilocos region there are such zanjera federations. In an 
earlier analysis (Coward and Siy, 1983) it was shown that rights to atar lands can be used not 
only to organize water distribution and system maintenance activities within a particular zanjera 
but also to govern such processes among the independent corporate irrigation societies that are 
joined in a federation.

While, as Lewis has noted (1991), a zanjera federation is not a corporate group since it owns no 
property, it is composed of corporate groups, the zanjera members. In the case of the federation 
examined by Siy (1982) the corporate principles used by each of the member zanjeras were also 
applied to the ordering and governing of the overall federation. The principle of atar shares was 
found to be highly correlated with the amount of water received by the member zanjeras, as well 
as, the amount of labor contributed to system repair and maintenance.

3  The term biang ti daga is also used to refer to the agreements between the owners and the irrigation builders for 
sharing the rice lands (Coward and Siy, 1983).

4 The sustained connection between the current holders of rights to the zanjera’s atar lands and the ancestral 
builders is manifested in ritual activities that appease the “ghosts” of the founding members who continually 
remind current members of the need for the zanjera to be well maintained (Lewis, 1991).

5 For details; in addition to those provided by Lewis, see Coward and Coward and Siy.
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Zanjeras, atar-based, and otherwise, are found throughout the present-day province of Ilocos 
Norte and a few other places to which persons from this region have migrated. Thus, one can 
speak of a zanjera irrigation landscape and the governance arrangements for operating individual 
zanjeras, federations of zanjeras, and zanjera-state interactions.

8.4	 Property and Local Irrigation Governance in the United States

For some, the information that FMIS can be found in the United States may be a surprise. They 
do, and they contain some interesting information pertinent to our discussion of irrigation 
governance.

In 1998, Jose Rivera, a professor at the University of New Mexico, published an interesting book 
entitled – Acequia culture: Water, land and community in the southwest. This title, like Lewis’ 
contains an unfamiliar term. Acequia (pronounced -- aah-sek-ia) is an ancient Spanish word of 
Arabic origin that refers to the earthen ditches and simple diversion structures used to direct 
water from small streams to pockets of irrigable (Rivera, 1998). Historically, acequias were found 
in several parts of the Spanish southwest of the US but now are most numerous in the state of 
New Mexico, especially its northern region. This is a relatively arid region, with long and cold 
winters located within the southern Rocky Mountains. A large portion of the area is forested and 
the cultivated lands are found in the lower portions of the main Rio Grande valley and its various 
side valleys.

In the late 1500s, Hispanic and Indo-Hispano settlers began moving north from what is now 
central Mexico into the region which presently constitutes the state of New Mexico to practice 
their agro-pastoral livelihoods. As part of its colonization project, the Spanish government 
provided land grants to these newcomers. Nearly always, a first priority for these settlers was 
the construction of an acequia – in some cases perhaps building on or extending irrigation 
works already created by the Native Americans settled in this region. Acequias, thus, originated 
as common-property institutions creating and maintaining water-related property intended 
to allow productive agriculture in an arid region. The acequia landscape and the culture that 
sustains it continue up to the present day. Within this landscape acequias persist as property-
owning and self-governing irrigation associations.

The acequia culture that these new settlers brought with them was, as Rivera writes, “melded 
from diverse sources”:

“Historians agree that these antecedents included the irrigation practices common to the arid 
regions in the south of Spain, particularly Andalusia and Valencia, based on traditions from the 
Roman period; the superimposition of Arabic customs and techniques used during the seven 
centuries of occupation of Spain by the Moors; and the influence of Pueblo Indian agriculture as 
observed by early Spanish explorers and settlement pioneers” (1998).

In 1846 following war with Mexico, and more than two centuries after the initial creation of 
acequias in this region, New Mexico became part of the territory of the US. Under the agreements 
settling the war the US government consented to recognize existing property rights, including 
water rights and the rights to construct and own acequia facilities. 
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While remaining largely intact, the acequias have evolved into somewhat modified organizations 
with new governance structures under US law:

“The granting of corporate powers to acequia associations in the 1895 laws established the 
modern framework of legal-political governance. Acequia commissioners would have to be 
elected by and held accountable to the irrigators on a formal basis; but they would also enjoy 
broad legal powers usually reserved for political subdivisions of the (state) government” (Rivera, 
1998).

That is, while specifying procedures that reflected the “democratic” ideology of the federal 
government, the acequias were re-affirmed as legitimate self-governing entities. Today in New 
Mexico, most rural communities remain unincorporated entities – not legal components of local 
government. In these communities the only form of government at the local level, below the 
county government, are the acequiaassociations. Thus, acequias not only govern water matters, 
their central purpose, but provide a venue for discussion and action on other community topics. 
In 1965 the state legislature enacted an acequia law further stating that acequia and community 
ditch associations are political subdivisions of the state (Rivera, 1998).

Acequias also are “corporate” organizations in the way that Lewis identified zanjeras as corporate 
– they have created, own and manage property. In this case, the primary property owned includes 
the physical structures for diverting and conveying water and, very important, the rights of way 
associated with access to these facilities. Significantly, under the laws of the state of New Mexico, 
acequias themselves do not have water rights. Rather, the right of an acequia to divert an amount 
of water is determined by summing up the water rights of each individual landowner served by 
that acequia. – water rights are held by individuals and associated with the plots of land owned 
by that user. 

These property rights, both the rights of the acequias and the individual water users, have 
frequently been contested and challenged as social and economic changes have emerged in New 
Mexico and in the larger US society. Some examples follow.

Currently, the state of New Mexico is conducting water adjudication in various water basins – a 
process in which the courts are asked to determine “the nature, ownership, and priority dates 
of all water rights in a stream or groundwater basin” (Rivera, 1998). This adjudication is seen 
as a necessary step in clarifying access to water from the various competing needs for economic 
growth, tourism, expanding residential areas and environmental requirements.

In the western US, a key component of a water right is the so-called priority date which derives 
from the principle of allocation captured in the phrase, “first in time, first in right”. Priority rights 
become pertinent in times of water scarcity when the priority dates are used to form a sequence 
of delivery from the most senior to the most junior right holder. In most parts of the western US, 
priority rights are assigned to particular tracts of land and incorporated into the water right of 
that parcel’s owner. 

However, since a community ditch was built through collective labor and began to irrigate all 
of the fields it served more or less simultaneously, the acequias have preferred to have a single, 
ditch-wide priority date for all the rights holders. As Levine has stated:

“Tract-specific dates (that is priority dates for specific parcels rather than a single date for the 
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acequia as a whole) make it impossible for parcientes, or ditch users, to unite for common defense 
if they disagree with the priority dates assigned to their property. It is a divisive tactic, making 
it more difficult for individuals and communities to protest effectively other uses that may 
infringe on more traditional uses. If tracts are the focus of the conflict, it reduces the power of the 
traditional acequia organization as an arbiter of disputes and as the organization that manages 
the distribution of available water. The long-term effect would then be to erode the social and 
political bonds that acequias have had in the agricultural communities of New Mexico” (1990).

Those that prefer the assignment of a ditch-wide priority date operate from a property perspective 
that sees the acequia simultaneously encompassing two forms of property – there is a collective 
element of ownership, the ditch-wide right, as well as, individual rights held by the owners of the 
various tracts of land served by the ditch.

While some agencies in the federal government have wanted to read traditional water rights as 
strictly individual and to assign priority rights tract-wise, the State of New Mexico argues that 
“ditch-wide dates are an administrative and practical means for setting priorities” (Levine, 1990). 

However, setting ditch-wide priority dates creates another problem – potential conflicts among 
neighboring acequias sharing the same stream. In many cases, such acequia groups had already 
developed over time informal rules and procedures for sharing water in times of scarcity. 
The State of New Mexico has suggested that acequias remedy this dilemma by declaring their 
customary arrangements in written agreements and having those agreements included in the 
court’s final adjudication decree. Irrigators in the Taos Valley of northern New Mexico have been 
especially assertive in arguing the need to continue the customary inter-acequia water sharing 
arrangements known as repartimiento (Rivera, 1998). Through the determined efforts of the Taos 
Valley Acequia Association, a federation of acequias, in the adjudication process these customary 
water-sharing arrangements are expected to be made part of the final adjudication decree. 

In these instances, the State’s interest in practicality aligns with acequia custom and tradition 
and it appears that re-making property is not occurring. However, the adjudication process does 
open the door to another challenge to these important water property rights – the matter of 
water markets. As rights are further legally strengthened through adjudication’ the ability of low-
income water owners and wealthy water buyers to make a deal is facilitated. This increases the 
possibility of water being transferred outside the service area of an acequia for residential or 
commercial purposes.

One possibly significant impediment to such water transfers relates to the repartimiento custom 
discussed above:

“Whereas the system of priority dates isolates each water right and therefore facilitates the 
transfer for development or other uses, the relinquishing of specific priority dates in favor of 
a shared water supply will probably discourage the sale of water rights outside the community 
when these practices are incorporated within the applicable adjudication decrees” (Rivera, 1998).

Acequias are struggling to find other incentives and enact legal rules that will stop, slow, or 
otherwise manage, this process of water property transfer.

Finally, the newest attempt to redefine water property is coming from parts of the environmental 
community, as well as parts of the tourism sector concerned with in-stream flow issues – 
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retaining in the rivers themselves sufficient water to meet the needs of fish and other aquatic 
organisms or to support commercial activities such as rafting. In effect, those urging in-stream 
flow considerations are arguing for an increased priority for this water use and for a new property 
right – a right that would presumably be “owned” by one or more government agencies and 
deployed in support of various in-stream flow requirements – species protection, sports fishing, 
rafting and so on. This is an on-going issue.

These examples demonstrate the myriad of problems that can be faced by FMIS in a modern 
society. In the case of New Mexico’s acequiastheir status as self-governing entities have provided 
a strong platform of defense against the numerous challenges to their property rights that have 
arisen. 

Frequently, the response that acequias have taken to deal with these various challenges to 
property rights has been to assemble individual acequia groups into federations, as in the case 
of the Taos Valley Acequia Association (TVAA) mentioned above. These federations provide a 
bit more muscle in dealing with the politics of water rights. Federations such as TVAA also act 
in other ways to protect and improve acequia property – advocating for government funds to 
improve physical facilities, providing information to water users to improve water use and crop 
production, and proposing new state-level policies regarding water issues.

In sum, the form of governance associated with the acequias has given them the resilience needed 
to be effective through changes national sovereignty – Spain, Mexico and now the US – as well as 
huge changes in the technology and economy of agriculture and the larger political economy in 
which they are embedded. While the path has not always been easy, acequias remain active and 
viable FMIS.

8.5	 Property and Governance
As we have seen from this discussion the corporate resolution constructed by Ilocano irrigators, 
as well as, the acequia culture of northern New Mexico are very much centered on property 
creation and continuance.

Elsewhere, I have attempted to draw out the importance of this property factor with regard to 
the governance of FMIS (Coward, 1986/1988/1990). One can view irrigation development as a 
property-creating or property-reproducing process (Coward, 1986) – clearly that is the case with 
the atar-based zanjeras and the acequias we have been discussing. Based on a review of various 
FMIS systems, largely in Southeast Asia, I wrote that:

“collective action in these systems is based on property relations. That is, that these irrigation 
groups formulated principles of action and acted out irrigation tasks in ways that reflected prior 
and continuing investments in their hydraulic property. It is this relationship of co-property 
holders that legitimizes and activates their solidarity” (Coward, 1986).

In commenting on the thorough research that Tan-kim-yong did on indigenous irrigation systems 
in northern Thailand (1983), locally called muang-fai, I commented on the meaning of the ritual 
activities associated with the muang-fai that she described:

“Tan-kim-yong (1983) indicates that the ritual has elements of both recognition of the ‘spirit of 
the weir’ and the ‘spirits of the former leaders’. The latter may be seen as representing the original 
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property creators and the ritual serves to recall the investment efforts of prior generations and to 
confer the continuity between those previous property-creating activities and the contemporary 
ones. It can be suggested that the ritual activity provides the irrigation group legitimation for 
collective action not based on common biological ancestors but in common property builders. 
It is from actions of that prior group and the relationships that they created among themselves 
that the present group derives its own relationships, rights and responsibilities (Coward, 1988).

Investments to create irrigation facilities, it appears, always create, or rearrange, property 
relationships with regard to these new facilities. I might have concluded that these systems were 
organized as corporate groups. 

The lack of hydraulic property on the part of the water users in the case of many agency-managed 
systems also is apparent. Many attempts at organizing water users' groups are premised on the 
notion of giving the irrigators a “sense of ownership” – when what actually is needed is explicit 
ownership. This idea has now been incorporated in some of the many experiments around the 
world with so-called irrigation system turnover.

Finally, before leaving the corporate resolution that Lewis has highlighted and the associated 
property factor, it is useful to take note of the contemporary interests among irrigation 
researchers in the idea of water rights as an important element of good irrigation governance 
(for example, Bruns and Meinzen-Dick 2000). One important set of issues related to this topic 
concerns how the state will, or should, treat the customary water rights (property) of FMIS. The 
general approach seems to be that to get along in the modern state traditional water access rules 
should be dressed up as state-sanctioned water rights. But there are three questions that require 
examination if this water rights approach is executed:

•	 One – how can state legal processes formulate water rights laws that sufficiently capture the 
nuances, conditionality, and resilience of customary water access practices?

•	 Two – what are the minimal capabilities (judical, executive) that a state must have to ensure 
that state water rights will serve local people and their water needs adequately?

•	 Three – are there modern institutional forms other than water rights that a state could use 
to protect local irrigation investments while also providing opportunities for the future of all 
citizens? (Coward, 2000).

8.6	 Some Closing Thoughts on Irrigation Governance
These two books, which may be unfamiliar to many, remind us of how widely different governance 
existing arrangements are. From these two cases, I derive three points that may help advance our 
understanding of FMIS governance.

First, the analyses give attention to the need for careful identification of the key uncertainties 
associated with a particular irrigated landscape – environmental uncertainties or social and 
economic uncertainties. These uncertainties shape the collective actions that may be required to 
successfully deal with these hazards along with the governance arrangements needed to organize 
and sustain those actions. 

Second, they underscore the property factor and connect the processes of property creation and 
property protection with governance.

Finally, they suggest the value of considering irrigation landscapes – landscapes help us view 
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matters above the village level, without disregarding the local scene. This is significant because of 
the prevailing view among many FMIS researchers and practioners that FMIS are quintessential 
local entities – created and managed by the water users themselves or by the village(s) in whose 
domain they fall. Of course that sometimes is an accurate representation of the situation. But, the 
examination of irrigated landscapes can remind us that governance may be found at higher levels 
– some supra-village domain. Even in those cases where much of the governance responsibility 
lies at the local level it frequently is the case that those local governance entities are in some 
ways connected with and dependent on higher level authorities for aspects of their legitimacy 
or as providers of some resources – technical, financial, material and so on. Both the zanjeras of 
the northern Philippines and the acequias of New Mexico gained their legitimacy, in part, from 
the previous states in which they were embedded and the contemporary nations of which they 
are part.
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Can Programmes of Irrigation Management 
Transfer be Completed Successfully?

CHAPTER 9
– charles lindsay abernethy

9 Can Programmes of Irrigation Management 
Transfer be Completed Successfully? (Charles 
Lindsay Abernethy1 )

9.1	 Introduction

Most countries in Asia, and many others in Africa, Latin America and Eastern 
Europe, now operate programmes for handing over public irrigation service-
provision, partly or completely, to the users of those services. The objectives 
and the methods and many of the details vary, and each country has its unique 
policy ; but the general trend is quite clear.

This trend began in the mid-1970s, and in the Asian region the pioneer in 
establishing the trend was the Philippines. The idea was adopted rather gradually 
by other countries in the 1980s, but through the 1990s it accelerated, with many 
countries joining in. Most of the national programmes, of which there are now 
about fifty, are therefore still rather new.

An interesting feature of the older programmes is that they seem never to reach 
an end point. Although new countries continue to start down this pathway, it 
is difficult to think of any that say they have finished. Even in the Philippines, 
after nearly thirty years, processes of handing over are still in progress. Indeed, 
in that country it might be said that these processes seemed at one stage to have 
come to a halt. This observation may seem alarming to some of the countries that 

1 Consultant in Irrigation Water Resources Management, United Kingdom. This paper was 
presented in  seminar organized by FMIST in  September 9-10, 2004
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are newly starting on some similar policies. Their finance ministries may not be happy with the 
thought that the new programmes may still be in progress, and still need government budgets, 
thirty years ahead from now. 

Currently, the national programme that is most often praised is that of Mexico, which began in the 
early 1990s ; and to a lesser degree that of Turkey is also viewed as good. These are countries of 
the World Bank’s “upper-middle” income category. The issues that arise in less affluent countries, 
especially where personal land-holdings are very small, are not the same as in Mexico.

Some countries are now starting these programmes, with the expectation that they will be 
accomplished in periods as short as five years. The evidence does not make that seem likely. 
Indeed, in a number of national programmes, the end of the first five years seems to mark a 
stage of disappointment and reappraisal, when it is discovered that the initial expectations of the 
programme are not being achieved.

At the level of individual irrigation schemes, outcomes vary, and there are usually some successful 
examples. It may sometimes happen that these more successful cases get more attention than the 
average. But success at the local level, which may be due to some fortunate local circumstance, 
such as some effective leaders, is a different matter from overall success at the level of national 
programmes. 

Programmes that are begun with, in some cases, high levels of enthusiasm and commitment 
often seem to weaken after some years. The programme details vary from country to country, 
and countries often assert that they have tailored their programme to the national context ; yet 
the indications of programme weakness are rather uniform. These indications are, most usually, 
weak organizations among the irrigation users, with insufficient management skills and, most 
specifically, with weak financial systems.

Why is this? Can we identify factors that cause these programme weaknesses? Most important, 
can we propose ways in which national programmes of this kind could become more successful?

9.1.1	 What is Irrigation Management Transfer?

Terminology needs to be defined first. Sometimes, the same words are used with different 
meanings in different countries, and this can be a source of confusion. I will use this definition:

irrigation management transfer means a process in which some functions and responsibilities of 
management, formerly exercised by a state agency, are transferred to an organization of the users 
of the irrigation system. 

The necessity for defining clearly what we are discussing can be seen by relating this definition to 
the programmes that have occurred in the Philippines. A new phase of programme, begun in that 
country in recent years, has been given the name “irrigation management transfer” in order to 
distinguish it from earlier programmes. The new programme is focusing on (among other things) 
promoting federations of smaller organizations to build larger and, it is hoped, more effective 
units. But according to the definition I am using here, the earlier programmes, which have been 
going on for over twenty years, were also management transfers, because they aimed at passing 
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some tasks, formerly done by government agency staff, to the irrigators.

The above definition of irrigation management transfer also includes most of the programmes 
labeled “participatory,” except in cases where the role of the official side, in nominally joint 
decision processes, remains extremely strong, as in some countries of North Africa.

The history of joint management of irrigation in Egypt is interesting, for its lessons about the 
relationship between government agencies and the users of irrigation. A form of joint management 
was introduced in Egypt about a hundred years ago. The local co-operatives were managed by 
committees on which there were representatives of the users, and representatives of central 
government agencies and local administration. This seems to be a reasonable arrangement. 
Through this mechanism, the users could make government people aware of their concerns 
and problems, and the government agencies could bring advice and other forms of practical 
assistance.

But, through the passage of time, the roles and the character of these co-operative committees 
changed. By the 1970s, they had become a channel through which central government exercised 
control over farmers’ activities. An example of this was the control of crop patterns. Decisions 
about the national crop needs were made centrally, in the capital, and the duty of fulfilling these 
was distributed down through provinces and districts, ultimately to the co-operative committees, 
who were expected to allocate their crop production quotas among their members.

Joint management methods are likely to be taken over by the government side. The relationship 
between agency representatives and users’ representatives is not, normally, an equal relationship. 
The government people have more resources, and more authority. Most of the national 
programmes of irrigation management transfer, initiated in the past three decades, have not gone 
down this road. Instead, they have focused on building organizations among the irrigation users. 
That does not mean that these organizations are truly independent from government. But there 
is not, usually, the organic linkage, in decision-making, which is the feature of joint management. 
Therefore, dominance of these organizations by government staff is not automatic.

Programmes of irrigation management transfer are initiated by governments. They are not, 
generally, the result of demands made by irrigators. Indeed, it usually seems doubtful that farmers 
like or want these programmes. It is the governments that decide to do it. In many cases, there is 
pressure of some sort on the governments, from international donors and lenders, including the 
major development banks. To a significant degree, the adoption of management transfer policies 
in recent times has been “donor-driven.” This pressure, or encouragement, to adopt such policies, 
seems to have two different causes. 

One cause, or motive, for the recent wave of management transfer programmes is at the level 
of the irrigation systems themselves. It is thought that management will be better, in various 
ways such as equity, conflict resolution, and others, if the users take more of the management 
decisions. 

The other cause, probably stronger, comes from broader financial considerations. Finance 
ministries could save a significant amount of money in national budgets, and could apply that in 
other directions, if irrigation systems were more self-managed and self-financed. This was the 
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starting point of the reforms in the Philippines, in 1975, when the Congress gave the irrigation 
agency seven years to wipe out its deficit. In order to balance its budget, the agency had to collect 
fees from users; it also had to try to reduce its own expenditure by transferring functions or tasks 
to the users; in order to collect fees, and to transfer functions, it had to promote organizations on 
site; and so on, through a long chain of consequences that have become well-known.

To some degree, donors’ enthusiasm for the transfer policy may lead to cynical behavior by the 
implementing agencies. Burton (2003), reviewing 24 sets of comments on programmes in a wide 
range of countries, says that 

“in some cases governments are paying lip service to irrigation management transfer in order to 
obtain funds for physical rehabilitation, without any clear intent of relinquishing control over the 
management, operation and maintenance processes.”

Where this pattern occurs, I think there are two reasons for it : first, because many irrigation 
agencies value technical skills highly, and are much less interested in, or knowledgeable about, 
the institutional or social dimensions of their subject ; and second, because, in countries where 
corruption is a common problem, physical construction projects offer opportunities for corrupt 
behavior.

9.2	 Objectives

9.2.1	 What is Success?

When can we say that a programme of irrigation management transfer has succeeded? A normal 
way to address such a question would be to say: the programme has succeeded when its objectives 
are accomplished. But it is often quite difficult to identify clear objectives in these policies. 
Sometimes, as in the early Philippines programmes just noted, a clear objective of budget saving 
may be stated. But that cannot be a sole objective. It is reasonably obvious that a programme 
which aimed only at extracting payments from people who were accustomed to free service, and 
at making the jobs of many middle-level government staff redundant, would be resisted. Other 
benefits have to be identified if such a programme is to be viable.

This has however often led to confusion and obscurity about the true set of objectives of the 
policies. Perhaps governments feel some lack of confidence about their ability to deliver benefits 
that can counter-balance the negative aspects of the policies. For whatever reasons, the objectives 
of irrigation management transfer policies are often not stated as clearly as we might like; and the 
time-frames within which those benefits will be delivered are also often vague.

At this stage I will assume that the objectives of the governments usually are some or all of the 
following set:

•	 To reduce public expenditures ;
•	 To improve irrigation performance and generate surplus production ;
•	 To enhance sustainability of irrigation facilities ;
•	 To conserve water resources and reduce resource consumption.
Social scientists point out other potential benefits of building successful local organizations. These 
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benefits, for the local people, are in aspects such as empowerment, confidence-building, forming 
social capital and reduction of dependency. However, these effects are all hard to measure, and 
it seems to be an open question whether these results are really wanted, by certain actors in the 
process, such as middle-rank agency staff, whose job-security may seem to be threatened, or local 
officials such as district governors, whose power-base could be eroded.

Vermillion (1997), after a careful review of the evidence about the outcomes of management 
transfers, could not form firm general conclusions about impacts, positive or negative. He 
expressed doubt about whether the cases reported in our literature were truly representative of 
the whole scene: more positive cases might be reported because of “a bias in sites selected, or the 
possibility that many authors are promoters of the reforms.” 

Before we leave this question of the governments’ objectives, we may notice a remarkable 
paradox. Substantial sums of money have gone into these transfer programmes, largely through 
loans and grants from the international agencies. If an important objective for the governments 
is to reduce their own expenditure, why is this new expenditure on the transfer programme 
necessary? An external observer might say: surely the programme can be self-supporting, since 
it is going to save money for the government. 

9.2.2	 Objectives of Government Irrigation Policy

The current wave of programmes for irrigation management transfer has to be seen within the 
overall context of the rationale that has caused governments to establish irrigation systems. 
There have been many different reasons. We might classify them broadly as welfare objectives, 
economic and financial objectives, demographic (or social-stability) objectives, and food-security 
objectives. Perhaps a mixture of all these categories has often been present, but they are not 
really so compatible with each other.

If we look, for example, at the world’s biggest irrigation system, the Gezira scheme in Sudan, 
we can see that objectives of under-pinning the national economy with export-oriented cotton, 
while stabilizing and reducing conflict by settling previously semi-nomadic pastoral people, 
were important objectives, and were mostly achieved. But much has been written about the 
unsatisfactory welfare of the users. That implies that, in pursuing economic objectives, welfare 
objectives were not achieved. Later, that system became famous for the rigidity of its management 
system, and tight control over all aspects of farming activities. This can be interpreted as meaning 
that the state management system, for which the economic results of the system had become 
vital to the national balance of payments, could not risk allowing the users to pursue objectives 
of their own.

More generally, irrigation systems that have been established where users’ welfare objectives 
are predominant, such as small schemes in remoter regions, have difficulty in fulfilling economic 
objectives. They provide food for their own users, but the incentive to produce substantial 
surpluses is often limited, by constraints of transporting and marketing, and by the costs and 
difficulties of input supplies.

In the nineteenth century, revenue objectives existed, most notably in the Indian sub-continent, 
where installation of an irrigation system allowed local administrators to levy a higher scale of 
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land tax. This perception of the rationale for installing irrigation systems has now more or less 
vanished. It is indeed, in a sense, the opposite of the irrigation management transfer policy, which 
aims at reducing government expenditure rather than increasing government revenue.

Social-stability objectives have also changed in modern times. Nowadays we see fewer cases 
where irrigation is used as a tool in the implementation of demographic management, through 
“re-settlement” programmes. But governments are still, to some extent, motivated by a wish to 
slow down urban growth and the flow of populations to the cities. The speeches of politicians 
in many countries reveal a belief that installation, or rehabilitation, of irrigation schemes can 
contribute to this aim.

Objectives of national and global food-security were brought to the forefront in the 1960s, under 
the pressures of population growth and urbanization. Food security became a very dominant 
objective, which drove a global wave of investments in irrigation from about 1965 to 1985. Now, 
most countries seem (from this point of view) to have enough irrigation facilities, and in many 
places we see what, in an industrial production system, would be called “spare capacity” or “under-
utilizedcapacity:” irrigation systems that are not being used at the intensity or productivity of 
which they would be capable. Rice prices, in particular, have been generally low since the mid-
1980s. Obviously it is more difficult for producers to contribute strongly to system finances, in 
conditions where potential supply of their product exceeds effective demand.

Yet, because of the persistence of other objectives, especially rural welfare objectives, politicians 
continue to promise new programmes to create or renew irrigation facilities, even when food 
security issues have been greatly reduced, and when it is clear that it has become difficult to 
finance the management of facilities that exist already.

In this confusing context of complex and varying policy objectives, it is not surprising that it has 
often been difficult to sustain political consistency over the time-span that seems to be needed 
for implementation of management transfer. In the Philippines, after more than 20 years of 
such policies, a populist candidate won the presidential election, having promised to abolish the 
irrigation service fees which under-pinned the transfer policy. The fact that this was regarded as 
a politically popular promise must also make us wonder about the merits of the transfer policy. It 
does not seem that the irrigation users in that country are strong supporters of the policy.

9.2.3	 What do the Farmers Want?

The government may have its own objectives; but the concept of irrigation management transfer 
implies essentially a joint process, or a kind of partnership, between organizations of the farmers, 
and the agency that has hitherto made the management decisions. If this co-operation is to 
succeed, the farmers must see attractive objectives in the programme.

None of the governmental objectives stated above seems to ensure support from the users of 
irrigation. Even “generate surplus production” is interesting only if the marketability of those 
surpluses seems sure. “Sustainability of irrigation facilities” should be a concern of the users of 
those facilities; but these programmes are generally applied in circumstances where the duty 
of sustaining the facilities has always been understood to lie with the government agency that 
installed those facilities. The users’ reaction is therefore very likely to be: why should we apply 
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our own efforts, to do what the government agency ought to do, for maintaining its own property? 

There is no general answer to the question, what objectives will be interesting to the farmers. 
Each situation is different. This is true at the national level, and it is equally true at the local level, 
where every irrigation system faces its own problems and its own specific potentials. If we are 
in Thailand, farmers facing low rice prices and growing urban markets for fruit and vegetables 
may say, we want the system to be managed so that farmers can pursue varied crop strategies. If 
we are in Cambodia, farmers facing ill-designed irrigation facilities built in a past revolutionary 
period may say, we need remodeling of the canal layout. In every country, they may feel many 
other needs, about credit, equipment, marketing support, expansion of their irrigation system, 
input supplies, and much else.

There will often be important differences of objectives, within the users' communities. For 
example, in southern Sri Lanka, in recent years, weak rice prices and unreliable water supplies 
motivated many farmers to move from regular rice-production, to bananas. But starting a banana 
plantation needs investment, and some waiting time before a cash flow from the crop will be 
established; so this change is more difficult for the poorer members of the irrigation users’ 
community.  The banana planters want a different irrigation regime: smaller flows than for rice, 
but continuing throughout the year. This kind of difference of objectives is appearing in more and 
more irrigation systems now, and is often correlated, as in this case, with some of the dimensions 
of poverty. 

The essential point is, in order to establish a viable organization, the official side must respect 
the irrigation users, and identify along with them some set of objectives that are sufficiently 
interesting to them (the farmers), in order to ensure that they will feel supportive to their own 
organization. 

But, in many programmes, this is not happening; or not happening enough. In his conclusion 
about the water management transfer programme in the Red River Delta of Vietnam, Fontenelle 
(2000) says:

“It seems that, more than a real questioning about the way water management could be improved 
through a full implication of water users, the State is trying to transfer cost responsibility to local 
levels, without giving them the possibility to manage properly their system.”

Many similar comments appear in the writings of external observers of irrigation management 
transfer programmes, in a wide variety of countries. There is a strong tendency in these 
programmes for the financial aspect to become too prominent, and the element of local decision-
making to be at least partly suppressed.

In all this discussion, when we speak of the concerns of “the farmers,” we should not mean just the 
concerns of some small group among them, who have been identified and selected by the agency 
staff as “progressive,” “potential leaders,” and so on. This is, unfortunately, quite often the case. 
But the objectives and changes that would motivate the farmers to support a new organization 
among them can only be identified through wide-range consultations that involve all or most of 
them.
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9.2.4	 Interests of Different Groups of Actors

A programme of irrigation management transfer, in any context where irrigated agriculture is 
a central component of rural life (as it is in much of Asia), is going to have profound effects on 
many people. We can speak of it, for convenience, as a process with two parties, the government 
irrigation agency and the farming community; but that is much too simple. Along with those two 
groups, many others will be affected, in terms of their jobs, incomes, power, and other important 
elements of their lives. Within the two main partner groups also, there will be internal groupings 
that receive very different impacts from the policy, and therefore have very different feelings 
towards it.

There is not space here to go into the details of these varying, sometimes competing, interests, 
but we may attempt a quick overview of some major features.

Senior managers in irrigation agencies are the group who, nowadays, seem most likely to be 
involved in determining the application of the policies. They are aware of budget difficulties, 
and may see this policy as a way of relieving these difficulties. Perhaps also they see the 
adoption of irrigation management transfer policies as a way of gaining favor with the donor 
community. In many cases, grants or loans are obtained from the international aid systems which 
include, alongside irrigation management transfer programmes, construction or rehabilitation 
components; this kind of combination is based on the argument that the farmers would refuse 
to accept management of defective facilities, so they must first be rehabilitated, or field canal 
density must be brought up to better levels, and so on. In this perspective, agency leaders may 
see the adoption of an irrigation management transfer programme as a kind of price to be paid 
for getting the hardware improvements.

Field staff in irrigation agencies, on the other hand, has an obvious reason for feeling doubtful, 
or hostile, towards irrigation management transfer. It does not take careful analysis, to indicate 
to them that their jobs may be at risk. It probably does not matter how often they hear reassuring 
promises from leaders and politicians: they are still likely to feel vulnerable. But they may also 
calculate that it is in their personal interest that the programme should proceed slowly. Field staff 
therefore is often inclined to stress the negative aspects, emphasize that the farmers need more 
training, and so on.

Politicians have, as in other fields, varied interests. It cannot be assumed that everyone wants 
the irrigation management transfer programme to succeed. Local politicians, such as district 
governors, may see an erosion of their own influence. In some countries, there is also a fear (or 
hope) that, if the irrigators’ organizations become effective, and a strong factor in local community 
life, political parties may seek to use them for their own objectives. 

If it is perceived that irrigation farmers do not like the transfer policy, then, especially in the more 
democratic countries, opposition politicians may promise to change it, when the voters give them 
power. This may lead to inconsistency or instability of the policy application. The Philippines and 
Sri Lanka have had experiences of this.

Farmer-organization leaders are, in many transfer programmes, accountable initially to the 
local officials of the government agency. In many cases, the agency that is promoting transfer 
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selects the first generation of leaders itself. The processes and stages through which they become 
accountable to their members may be very long, and in some cases these processes seem never 
to reach completion. This seems inevitable, because most countries find it difficult, or perhaps 
illegal, to hand over government-constructed facilities completely. The close relationship with 
the government agency may easily lead to suspicions among the ordinary members. On the 
other hand, if participation in decision-making is regarded as one of the significant gains, for 
the irrigator community, from management transfer, then it seems clear that it is the leadership 
group that are most able to experience that benefit.

Ordinary farmers in the irrigation systems are by far the most numerous of the affected stake-
holder groups, although agencies often show rather low interest for enquiring about their views. 
They often express feelings of alienation from the whole process. Obviously that depends, to a 
significant degree, on how skillfully it is implemented. But, when there is so often an emphasis on 
the financial side of the change, those negative sentiments are not difficult to understand. In the 
worst type of case (but nevertheless a common type) the farmer is not asked whether he or she 
wants to join the new organization: they simply learn that, because they cultivate land within a 
certain command-area boundary, they are automatically members of the organization; and then 
they learn that they must pay a fee to it; and that the level of this fee has been calculated by the 
government agency.

Angeles (2003) identified five problems affecting the success of the current phase of management 
transfer in the Philippines:

• The programme threatens the job security of the government agency’s field staff. These 
staff feels that they will lose their jobs, if the programme is successful. 

• The agency is supposed to undertake minor repair, restoration or rehabilitation works, as 
requested by the irrigators’ associations, before transfer, but has insufficient funds to satisfy 
the actual requests.

• Some community organizers, temporarily employed to assist local organizational 
development, delay the organizing activity, because their tenure will end on completion of 
these tasks.

• Farmers’ interest in their association is reduced, due to suspicion of graft and corruption.
• Farmers are busy with their farming activity and have not much time to participate in 

system management activity.
Several of these items reflect the different interests of different participating groups. 

We may note also that the final item, which represents a shortage of people who are ready to do 
the work of managing these rural organizations, is becoming quite rapidly more significant, due 
to urbanization and the drift of young people away from agricultural activities.

9.3	 Processes of Organizational Formation

Many of the problems that cause later weaknesses seem to be brought in, in the early stages of 
irrigation management programmes. Weaknesses tend to become established in this phase, often 
because of haste by the implementing agencies. This in turn may be connected to the time-frames 
that are set in agreements with donors. 
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A factor of a different kind is in the attitudes of staff of the implementing agencies, towards the 
members of the new organizations. It is often an unequal, or unbalanced, kind of relationship. 
There is frequently an attitude of superiority towards these members. The converse of that is 
that the leaders of the new organizations may be too willing to act according to the wishes of the 
implementing agency’s representatives. The agency has initiated the organizationaldevelopment; 
the leaders may feel accountable to the agency, more than to the members.

9.3.1	 Task-based Formation

Yoder (1994) described the advantages of “task-based” formation of organizations, based on 
observations (largely in Nepal) of self-managed irrigation schemes. According to that analysis, the 
initial stages of organizational establishment are greatly enhanced by the members’ awareness 
of a clear purpose – we can call it a challenge, or a goal – which the people, who will become 
the members, understand. Constructing, or extending, an irrigation system would be such an 
organization-promoting objective. The participants must be conscious of some desired result, 
which would benefit them collectively and individually, and they must be aware that this result 
cannot be achieved by any of them individually, but can be achieved if everyone contributes their 
efforts.

In this context, a phase of negotiation can happen, within the community, as to how the shared 
task will be addressed. People, and households, are not simple units. Their capacities to contribute 
labor, money, or other resources vary. In most cases, the benefits they will expect to obtain, by 
completion of the scheme, also vary. Some may lose areas of their land, where new channels run 
across. Some may doubt that all their neighbors will truly perform the agreed amounts of work. 

All these aspects and many more, have to be addressed by developing rules of various kinds. 
But, if there is a real desire in the community for this shared task to proceed, the negotiation to 
resolve all these types of potential disagreement will be much easier, and the rules under which 
they will co-operate will emerge. A fundamental principle is that no one should feel that they 
will become worse off, if the task is done. To satisfy that principle may require considerable 
discussion, and time; but it is a necessary process, as in the absence of this process there will be 
internal opposition to the organization.

If the people agree, after discussion and negotiation, to proceed on the shared task, then, by the 
time it has been completed, they will already have established among themselves the main core 
features of an organization:

• a system of collecting resources, 
• a system of rules (including penalties for breaking or evading rules), 
• a system for making decisions, and 
• a system for keeping records about each of these things.
Unfortunately, in many programmes of irrigation management transfer, opportunities for 
task-based formation of organizations are missed. The implementing agency may perform a 
rehabilitation of the irrigation facilities, before transferring management. Money for doing so may 
be included in the programme’s funding. It is said that rehabilitation, before transfer, will make 
the system’s users happier, and thus more amenable to the transfer policy that the government 
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agency is seeking to promote. Probably, the truth is the opposite of this. If a major, difficult task is 
performed for them, before their organization exists, then the reasons and need for creating that 
organization will seem so much less obvious to those who should become its members.

In many programmes of irrigation management transfer, the users do indeed contribute labor 
in these pre-transfer rehabilitation works; and the government agency pays them. But just 
performing paid work does not have the organization-forming impact, unless the government 
agency also allows the users to have a major share in deciding what works will be done, and how. 
The agencies are generally unwilling to allow this: it will be slow, decisions may not be made in a 
timely way, the users lack technical knowledge, and so on.

Even rehabilitation is not necessarily valued in the same way by all the users. Consider a canal 
whose cross-section is silted, or whose flow is impeded by a lot of vegetation. The agency staff 
sees a technically unsatisfactory facility. It needs to be cleaned up and brought back to its design 
capacity. But a user who draws water from near the head of that canal does not see it so simply. 
Cleaning that canal is going to mean that water can flow in it with higher velocity and shallower 
depth, over a lower bed-level. The head of water that will be available, at the outlet which serves 
that user, will be reduced. This head-end user loses, and does not gain, by cleaning the canal. 
If the community, in its own internal negotiating process, decides to do it, the upstream users 
may negotiate some sort of compensation, or trade-off, in return for helping the others to do 
the cleaning. They could, for example, request a change of rules, such as an extension of the time 
during which such an outlet is open.

If we neglect the necessary processes that must go on, within the community, in the search for 
agreement on an organizational system, then we end up with what I will call “paper organizations.” 
That meansorganizations that exist on paper, but are not active in reality. The implementing 
agency may be able to produce, for visiting specialists, or even for the external donor, lists showing 
the names of presidents, secretaries, numbers of committee members, and so forth. But, unless 
the organization has genuinely developed the set of four attributes listed above, this information 
is usually meaningless. The mere existence of some nominal leaders is not equivalent to having 
an organization that is effective and brings benefits to its members.

9.3.2	 Standardisation of Constitutions, Rules, and Fees 

In contrast to the concept of task-based formation, where organizational characteristics evolve 
gradually, in response to problems as they arise, we more often see, in programmes of irrigation 
management transfer, the delivery of ready-made, standardized constitutions, which have been 
drafted by the government’s implementing agency.

The case for doing things in this way is sometimes stated on the basis that the irrigation users 
would not, themselves, know how to make an effective organization. They are uneducated, they 
lack experience of organizing, and it is the duty of the implementing agency to help them over 
these difficulties or disadvantages. Sometimes this is true, as for example in post-communist 
states, where there has been no recent tradition of autonomous local organization. But on the 
other hand we can see plenty of cases where rural organizations have indeed been formed by local 
initiatives, without government people intervening or helping. It seems reasonable to think that 
the basic, underlying reason, why implementing agencies do these organization-defining tasks 
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themselves, is that the people who are designated as the future members of the organization are 
not sufficiently interested in forming it.

A number of consequences flow from the procedure of standard constitutions. Sometimes 
it seems to obstruct any evolution of the organization, or any adaptation of rules to fit a local 
context. In Niger, for example, one of the first clauses of the standard constitution stated clearly 
that it could be amended by decision of the members; yet, during ten seasons of observations, no 
case of such amendment was noted (Abernethy et. al, 2000). 

An explanation of this could be that the government-supplied constitution is excellent for every 
situation. That seems improbable, since irrigation systems vary so much that one institutional 
prescription is not likely to be equally suitable for them all.  More probable explanations are 
either that the government-supplied constitution is not regarded by the irrigation users as an 
important document, that regulates an important aspect of their lives; or, alternatively, that 
they regard a document that has come down from the government as somehow sacred and that 
changing it would be improper. Quite possibly, also, they feel some concern, that by altering this 
governmental text they would incur the displeasure of officials.

Bureaucracies, of course, have some difficulty in seeing this problem at all. Government agencies 
think it is right, and normal, to standardize many aspects of their own procedures. But those 
who have studied and compared many self-governing organizations created by irrigation farmers 
have often expressed surprise at their diversity of rules and management systems, which is a 
response to the diversity of their physical and social contexts.

Along with standardized constitutions and rules come (very often) standardized financial 
procedures, including, in many cases, standard fee-rates that have been set uniformly at national 
or provincial level. No doubt the government agencies feel impelled to do this, in order to address 
the financial objective that is usually present. But this seems to remove a major item from the 
decision-making scope of the organization. A general meeting of the members seems likely to 
be much less interesting, if members know that no reduction or adjustment of the fee can be 
discussed.  

9.4	 Problems of Organizational Structure

9.4.1	 Complexity

The kind of organization that is needed for managing the affairs of an irrigation system is 
inherently complex. 

An irrigation system, when it exceeds a scale of the order of 100 hectares, is likely to need more 
than one level of management. They do different things. At the lowest level, such as field-channel 
groups, they usually attend to manual work of cleaning channels, and they arrange water-
distribution schedules among themselves. At higher levels the tasks become larger. Each level 
has to relate in some way to the next above and below: the field-channel group cannot arrange 
water-distribution unless its representative can liaise with the secondary-canal committee about 
the times and flows that are to be expected. In a management transfer situation, all of these levels 
probably also have some contact with people of the government agency.
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Money must flow upward and downward. Contributions are normally collected at one specific 
level, but may be used, and stored, at other levels.

In most parts of the world, complexity in irrigation management is increasing, often quite rapidly, 
in modern times. In places where, not long ago, we would see rice as the sole crop, there is often 
substantial diversification now: this leads to demands for different schedules, both on the annual 
and the weekly basis. Water sources are diversifying too. Within an irrigation system, users may 
have their own ground-water sources. The kind of situation described by Molle, Chompadist and 
Sopaphun (1998) in Thailand, is appearing in many places now. People there used six different 
types of source obtaining water (canals;ditches; main drains; farm drains; tube-wells; and ponds), 
in a system designed by the government agency to have a single, surface-canal input.

Faced with these growing complexities, management is difficult. In management transfer 
programmes, it would seem desirable to respond to this complexity by arranging the programme 
so that the new managers and new leaders can learn how to do it, gradually, working from the 
bottom upward. That would seem to indicate a stepwise scheduling of the programme, in which 
the lower management units are created first, and only when it is seen that these are working 
adequately, are the next larger units brought into existence. 

Cernea and Meinzen-Dick (1994), reviewing experiences of formation of irrigators’ organizations 
in World Bank projects, gave attention to the size of the “base unit” of organization. They noted 
that such a unit should be big enough to perform group tasks, but on the other hand that the 
complexity of management increases with size. As they put it. 

“if base water users’ associations are too large, it is difficult for farmers to meet, because their 
numbers are too great. Large size compounds the organizational and managerial tasks, often 
beyond the capacity of the local leaders.” 

They did not recommend any optimal size, but they found that in the projects they studied the 
median base unit was 40 ha, which they considered to be reasonable figure.

Many management transfer programmes seek to create organizations much bigger than this, up 
to a thousand or more members. Such scales, for self-managed organizations with multi-tiered 
structures, are certainly possible; but they cannot generally be created quickly, and may require 
decades of gradual development.

9.4.2	 Single and Multi-functional Organisations

The question, whether the new organizations that are formed under irrigation management 
transfer programmes should have the single function of operating and maintaining irrigation 
facilities, or should be encouraged to diversify into other activities, is a difficult one.

In Nepal, for example, single-function organizations have been promoted, and appear, at least 
in some cases, to be developing successfully. A single-function organization, performing water 
distribution only, does not usually require raising substantial amounts of resources, and its tasks 
are familiar ones, so the development of management skills should be quicker.
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On the other hand, these new organizations do not have to contribute payments to the state. 
The funds raised by the organization can be used within the irrigation system. The fees paid can 
therefore be kept at tolerable levels, even in pump-based systems where there is an energy cost 
to be paid regularly.  This matter may seem different, in systems where the fee level is a bigger 
share of crop value, and where (as in the Philippines) most of it will be taken by the government 
agency. 

A multi-function approach seems to address one of the basic difficulties, already alluded to: how 
to make the new organization seem interesting to the members, and deserving their support. 
By taking up new activities that the members think they need, the organization may obtain a 
higher level of support from the members. Such activities may be input supplies, transportation, 
refrigerated storage, credit, crop processing and so forth. 

Major problems of multi-function schemes are insufficiency of capital, and lack of experience in 
managing commercial risks. The staff of government agencies is not, usually, the best advisors in 
these areas. There is a possibility of encouraging the inexperienced leaders into activities that 
may, eventually, incur losses. Such outcomes can greatly damage the members’ confidence in the 
organization, and the most likely consequence of such loss of confidence is reduction or delay of 
future contributions by members.

9.5	 Needs of The Local Organizations

9.5.1	 Training and Learning to Manage

Government officials are familiar with the idea that it takes a long time to become a manager. An 
official may work for twenty years before reaching the level of managing a staff group as large 
as fifty people. Most officials never reach the level of managing large groups of several hundred. 
In a large private-sector company, promotions may happen faster, but it still takes a long time 
to climb the management ladder. Yet we see, in many countries now, irrigation management 
transfer programmes in which new leaders are expected, almost immediately, to know how to 
manage organizations with a thousand members. 

This is quite strange, and difficult to explain. People on the official side often show some feelings 
of superiority towards the irrigators, and indeed the officials are on average likely to be much 
better educated. How, then, do they suppose that the irrigators will produce leaders who can so 
swiftly develop management skills which the officials themselves would take decades to acquire?

Time is needed, and mistakes will be made. We can often see, in the early years of these new 
organizations, a kind of unstable behavior. Indicators of success, such as the most readily 
measurable ones, the financial indicators like annual income or bank balances, fluctuate sharply. 
These things are signs of the process of learning how to manage. When there are downturns in 
this phase, we are likely to hear voices among the agency field staff, pointing out, not that the 
leaders are learning to manage, but that they are showing their lack of competence, and will need 
to be helped for a few more years.

But, in many cases, the basic mistake is a different one, and often begins farther back, in the 
programme planning phase. Due, perhaps, to haste, and a wish to promise a short time-frame for 
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achievement of programme objectives, organizations are established in ways that seem to build 
inherent weakness into them. Foremost among these sources of long-term organizationalweakness 
seems to be the following three. Other people may well identify different items for such a list; 
these three represent my own deductions from observations:

• Programmes try to establish, initially, organizations that are too large.
• There is not an equal dialogue between officials and irrigation users.
• There is insufficient recognition that any organization conducting a business needs working 

capital.
The first point, organizational size, is obviously related to the availability and development of 
management skills. It is normal to see, in the documentation and budgets of management transfer 
projects, items about training, especially for the new leaders. These training items are often quite 
large components of the overall project, and it is good that they should be so. But, just as we 
would not try to teach a child to ride a bicycle, or an adult to drive a car, by means of training 
course alone, so management too has to be learned by doing it. The books and the classes can be 
useful, but are not a substitute for “on-the-job” experience.

This is one reason (and not the only one) why it is better to build organizations from the 
bottom up: through small units like field channel groups, up to secondary and then main canal 
organizations. Yet it is not uncommon to find that irrigation management transfer is implemented 
in the opposite way: overall organizations are put in place first, and the smaller units are viewed 
(from the official side) as subsidiary things that can come later, or perhaps not at all.

Managing a multi-tiered organization is not an easy matter. Such an organization is complex, 
and the possibilities of conflict or disputes are numerous. Roles and functions of each level 
must be clearly defined and distinguished from each other. Resources such as labor, money, and 
equipment must be shared or interchanged between levels, and between units of the same level, 
smoothly. That requires rules that are good, clear, and generally understood and supported. It 
requires communication, record-keeping, and processes for arriving at joint decisions. 

All of these are skills that have to be learned, by those who will become managers of irrigators’ 
organizations after transfer. The official side is not likely to produce the best teachers of these 
skills, because the bureaucracies, that are their own normal working environment, do not operate 
on similar principles.

9.5.2	 Communication and Transparency

Communication is one of the principal management skills that are needed in these programmes. 
I believe it could be called the most essential single skill that the leaders should have. The reason 
for that is that the support of the members is essential; and that support cannot be obtained if 
they do not know what their organization is trying to do, and why. Moreover, support cannot be 
expected unless the members feel that their own voices can be heard, and that the leadership 
listens to them, and actually wants to know their views. That is to say, leaders must know how to 
operate a two-way communication system: both informing and listening. 

Transparent behavior is essential in organizations of this kind. The organization has few means 
of compelling its members to do what it would like: it must gain their collaboration by persuading 
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them that it is working in their interests, and using its resources wisely. They must, therefore, be 
able to know what is going on. Transparency depends on effective communication.

There must also be routes for making members’ views, especially complaints, known, and these 
routes should be well known and easy to use. For this purpose, some kind of general meeting that 
all members may attend seems necessary, at least at the level of the basic unit of organization. 
In many programmes, the expression “general meeting” is used to refer to a different kind of 
event, such as a meeting of representatives from throughout a large system. Such meetings are 
necessary, but they are not a substitute for opportunities where any member may express a view, 
and where others hearing this view can say whether they agree with it. Mechanisms of this sort 
are vital for transparency, and become most necessary when there is any widespread feeling of 
dissatisfaction.

Burton (2003) states the case for communication very strongly, saying that 

“In all successful cases reported, communication has played a central role. The investment in 
communication is well rewarded, and conversely failure to invest results in lack of understanding 
and commitment to the irrigation management transfer process, and eventual failure.”

In this, the term “investment” may include such aspects as time spent on training for communication 
skills, the application of time by organizational leaders, for example in going to attend lower-level 
meetings, and the development of communication media such as news-sheets and notice-boards.

9.6	 Financial Needs

Financial issues are probably the most common source of difficulties for the users’ organizations. 
They rarely have enough funds, to perform the functions that their members might like, and 
to satisfy demands made (in many programmes) by the implementing agencies. Collection of 
fees is often difficult, and the costs of collection may consume a significant proportion of the 
income. Oorthuizen and Kloezen (1995) described a case-history in the Philippines, where, over 
five years after initial transfer, the organization's financial balance bounced up and down, from 
surplus to deficit and back again, as its leaders tried out different fee-collection policies. They 
thought that using paid collectors was unnecessarily extravagant and that their members would 
surely be willing to bring the fees to their own organization; but this hope turned out to be wrong. 
Collection costs in the order of 15 – 25% of the total amounts collected are frequently reported.

The failures of payment are often attributed to the poverty of the irrigation users. Certainly, a 
great many of them are poor. But other evidence suggests that this is not the root of the non-
payment problems. In Bangladesh, for example, privately-owned tube-wells sell water to 
individuals within a small perimeter; and people are well aware of the value of such a service, 
and the improvement it can bring to their households, so they are willing to pay for irrigation 
water service at rates that amount to as much as 20% of crop value. Similar levels of payment are 
seen in Niger. In Iran, it used to be customary to pay to the owner of the water conduit a one-fifth 
share of the crop produced. If people in such diverse situations, all of them poor, recognized the 
value of irrigation service, we have to seek some reason, other than poverty, to explain why they 
are often unwilling to pay the fees requested by their own organization, which are generally very 
much smaller than these.
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I suggest that the likely reasons for these frequent failures of financial support from members are 
due to some, or all, of the following causes:

• The members do not perceive the organization as their own. They see it as a creation of the 
government, and accountable to the government.

• The members do not think that the existence of the organization is bringing them significant 
benefits that they themselves want.

• The members do not feel confident about the way the fee will be expended.
• The members do not believe that, if they fail to pay, the government agency will really allow 

irrigation service to them to cease.
Obviously, there are many local variants. The above points are not universal, but they seem to be 
very frequent.

Regarding expenditure, it seems unfortunate that there has been a much greater focus (in many 
programmes) on collecting the fee, than on explaining how it will be applied. This tendency began 
with the Philippines, where, as we noted, the origin of the programmes was the need to balance 
the agency’s budget. Even now, in the newly-adopted transfer programme in the large Upper 
Pampanga Irrigation System, the users’ organizations may retain only 36% of the total that they 
collect. The major share goes to the government agency. It is difficult to generate enthusiastic 
support for this kind of policy, among the irrigators.

The problem of corruption is not often mentioned in writings about transfer, but there is no 
doubt that the problem exists, and has some effect in reducing willingness to pay. This is not 
a question of dishonest leaders, or dishonest officials. No doubt there will always be some of 
those. But the organizations are as likely to be damaged by the perception of corruption, as by the 
reality of it. If rumors begin to circulate, it may often be difficult to suppress them, whether true 
or false. If any significant proportion of members begin to believe that the money that members 
have paid is being improperly used, reduced willingness to pay will be the first indicator of that.

This is, therefore, the most vital area for building mechanisms of communication, transparency 
and accountability. Such mechanisms can include such measures as a seasonal or annual budget 
debate, in which expenditure proposals and potential income are given equal weight, and in 
which ways of obtaining the views of the ordinary members are sought; careful maintenance of 
financial records; and publicly-known procedures by which ordinary members can inspect such 
records.

9.7	 Managing the Programme

We have looked at various kinds of weakness that are frequently-observed characteristics of the 
users’ organizations which are formed under programmes of irrigation management transfer. 
Also we have considered some of the sources or causes that tend to produce these unsatisfactory 
characteristics. Finally, we should consider the question: are these inevitable features of such a 
programme; or, if they are not, what can we say about the role of the government agencies? Can 
we identify ways in which their procedures could be modified or improved, so that success would 
be more likely, and organizational weaknesses would be avoided?
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Obviously, the answers to these questions vary, from country to country. National programmes 
are not all alike. But perhaps we can formulate some general guidelines.

9.7.1	 Lessons from Existing Self-governing Schemes

A good starting-point is the set of eight principles that were set out by Ostrom (1992), as 
characteristics of long-established, self-governing organizations of irrigators. Those principles 
emerged from a large review of many such organizations, across many countries. They do not 
seem to be specific to any particular culture. They refer, generally, to organizations that local 
communities have constructed for themselves. It seems reasonable therefore to suppose that 
they represent an appropriate set of features that should, if possible, be developed in the new 
organizations that are formed for management transfer.

The eight Ostrom principles (summarized by the present author, for brevity) are:

• There are clear boundaries, and rules about who has rights to water.  
• Rules ensure that each member's benefits and contributions are in balance.
• Rules can be modified by collective decision of the members.
• Monitoring of conditions and actions is done by users or by people accountable to them.
• Violators of rules receive graduated penalties, decided by other users or by people 

accountable to them.
• Arrangements exist for settling conflicts, among users or between users and officials, 

quickly and at low cost.
• Government authorities recognize the users' right to devise their own organization and 

rules.
• There are different levels of organization, which deal with different functions and decisions.
Unfortunately, there is often little or no awareness of these excellent principles, among the staff 
of agencies that are promoting management transfer. Moreover, many programmes seem to be 
structured and managed in ways that are opposite to several of these principles. 

In a review of nine local organizations in two West African countries, it was observed that those 
organizations which complied better with these Ostrom principles also showed better general 
performance in their irrigation activities (Abernethy and Sally, 2000). However, in that case 
even the best of the organizations was estimated to show less than 50% correspondence with 
the Ostrom principles, and the least satisfactory ones were below 30%. I believe that in many 
management transfer programmes, the level of respect for the principles is very low. In some 
cases, it appears that not even one of the principles is reflected in the procedures of organizational 
formation and structure that the government agencies are trying to implement.

The words “people accountable to the users” who appear in the Ostrom principles are significant. 
They tell us why the agency should not select the organizations'leaders; or, if they feel that they 
must select the first set, in order to get the organization started, and then they should not intervene 
in further selections thereafter. If people who are given essential organization-sustaining roles, 
such as monitoring rule-implementation and judging rule-breaking penalties, do not perform 
those roles satisfactorily, they are accountable to the members. That means, there is some 
procedure by which the members can remove and replace those leaders, when performance is 
not adequate according to the members’ opinions. 
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9.7.2	 Time Required to Complete Transfer

How long is a transfer process likely to take? The first answer to that seems to be that it will 
usually take longer than was at first expected. 

Burton (2003) found, in his review of programme experiences, that 

“in general the time-frame for implementing the irrigation management programme was considered 
to be too short, with time-frames of 10 – 15 years being quoted as adequate.”  

This comment refers to the “better-performing” half of his sample. The other half seem to be 
slower.

Perhaps there is some scope for accelerating this. It seems that a significant factor that often slows 
down the implementation of these programmes is the resistance of the agencies’ own field staff. 
We have noted already that these staff has, in many programmes, strong personal reasons to feel 
anxious about their job security. They may well feel that rapid completion of the programme is 
not in their own interest. Such staff will sometimes say (but not in any public way) that they hope 
that their programme will not end before their own retirement date. These fears seem entirely 
understandable, and it seems that it is the duty of the agency’s leadership to anticipate them, and 
address them, as early as possible in the programme.

However, it seems that programme durations of the order of a decade or more should be expected, 
because, on the analogy of other types of management activity, it is likely to take times of this 
order to develop the necessary skills to manage the irrigators’ organizations well. Efforts to 
reduce the period may well cause worse problems.

These time-scales should be flexible, and, if possible, gradual increase of the scope of 
responsibilities of the new organizations should be arranged. Ideally, the transfer of additional 
functions, or the stepping up of users’ control to higher tiers of organizational management, 
should occur when the users feel ready to request such changes.

9.7.3	 Internal Attitudes

A management transfer programme, if it is to be completed successfully, will require large 
changes of attitudes within the implementing agency, as well as among the farmers. Therefore, 
there is a need to install new concepts among the agency’s own staff. Some would say that these 
changes within the agency are more significant (because they are more difficult to achieve) than 
the changes we have discussed among the irrigator communities. An important question is how 
these desired changes of the agency’s internal attitudes and culture are most likely to be arranged.

Some people advocate a training component for agency staff. Some training is undoubtedly 
necessary, but, if attitudes of opposition to the transfer concept are widespread in the agency, it 
seems doubtful that they can be changed by compulsory training programmes. 

In Mexico, the agency dealt with internal resistance (partially) by dismissing staff who opposed 
the programme (Burton, 2003). However, that is a case of a programme undertaken to reduce 
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budgetary pressures on the government, at a time when the country’s finances had significant 
and well-known difficulties, so severe enforcement of the policy might be understandable. It 
seems very doubtful that the political context in Asian countries would allow this approach. 
Moreover, it is not easy to identify all those whose actions slow down such a programme. The 
resistance, within the agency’s field staff, may not be overt.

Tough action, such as dismissals, does not seem right in the circumstances. The position of the 
agency’s own staff could be considered more sympathetically.

It is obvious to everyone that, if irrigators’ associations take over many field-level functions in 
operation and maintenance, and perform these functions adequately, then the agency will require 
fewer field staff. It is not at all reasonable to expect the agency’s staff to like this prospect, or to 
work enthusiastically to achieve it. This reality should be faced at a very early stage. 

One satisfactory way of addressing it would be through opening fresh career paths for such 
staff. There are many issues in the state’s management of water that need increased attention 
in modern conditions: management of water quality, management of river basins, restoration of 
hydrological data networks, are some examples. The staff that will become redundant if irrigation 
management transfer succeeds could in most cases be absorbed into better performance of these 
other functions. It seems quite possible to arrange this in such a manner as to cause these staff 
to feel an active wish that the management transfers will really succeed. To do this, the policy-
makers of the implementing agency and higher levels of government must be able to communicate 
an attractive vision of the post-transfer conditions.

9.8	 Summary

To conclude this review, I will return to the initial question: “Can programmes of irrigation 
management transfer be completed successfully?” I think that the answer is “Yes,” but I also think 
that in many of the existing programmes, the successful outcome will be possible only if there are 
substantial changes of procedures and of attitudes.

An alarming feature of many programmes is that they seem to lose sight of the need to provide 
benefits to the irrigator communities who are, or should be, the targets of the whole exercise. 
(By the term “benefits,” I refer to things that these irrigator communities themselves want: 
which may be different from what the government agency thinks they should want.) Too often, 
programmes seem to be operated in the interest of the agencies and their staff, and the aim of 
delivering genuine benefits to some target group seems to become lost, or obscured. 

A short list of the characteristics that should be incorporated into these programmes, to give 
them a reasonably high prospect of success, would include these:

	 The real experience and characteristics of self-governing irrigation organizations should be 
used as the basic template for developing new organizations.

	 The irrigators’ organizations must develop transparent behavior, and accountable procedures, 
so that the ordinary members can feel trust that the resources they are asked to contribute 
are handled correctly. For this purpose (and some others) training and development of skills 
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in communication and in record-keeping are vital. Implementing agencies should recognize 
that the need for skills of these kinds has a very high priority; higher than any needs for 
technical training.

	 The personal interests and needs of the implementing agencies’ field staff must be recognized, 
and treated sympathetically. They have obvious reasons for personal anxiety about the 
security of their own employment, and if these fears are not addressed at an early stage 
they are likely to slow down the programme implementation. Decisions about this aspect are 
needed at the beginning of the programme so that these fears are resolved before they have 
serious effects on programme implementation. A desirable strategy for dealing with such 
fears would be by adopting a policy of gradual transfer of affected agency staff to new sets 
of activities in the water sector. Important aspects of the water sector have been neglected 
in most countries, and the finance provided by external agencies could be applied towards 
re-training irrigation staff into these directions, which include most notably water quality 
management, river basin management, and hydrological data networks. The internal status 
of all these deserves to be raised in order to deal with current trends. 

	 The government agencies should not proceed in such a way as to remove important 
motivations for organizational formation. Especially, rehabilitation and improvement of 
system facilities should not be done by the agencies, in advance of the formation of the 
irrigators’ organizations. Assistance, when it is given for such physical improvements, should 
not be large, and the detailed decisions about what is to be done should be made, as much 
as possible, by the irrigators’ organizations, and implemented, as much as possible, through 
their membership. The role of a challenge, or an objective, to stimulate the organization-
forming process, should be recognized by the agency.

	 Programme time-frames should be flexible, and organizational formation and development 
processes should not be fixed to any rigid time-table. Organizations, and their activities, 
should be developed from the bottom upwards, beginning with the small-scale local units, 
and taking over higher functions by stages, as management skills and capacities grow. In 
general, the time-scales that have been adopted for many recent transfer programmes are 
probably too optimistic, and may need to be extended. However, we should also recognize 
that in many cases agencies’ field staff has had a clear personal interest in delay, in non-
completion of the programmes, and in demonstrating that the users are not ready to exercise 
management functions. If that factor can be removed, by addressing the problem of the 
legitimate interests of such staff, it seems possible that project time-scales could become 
significantly shorter.
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The Need for Sustaining Farmer Managed 
Irrigation Systems

CHAPTER 10
– nyoman sutawan

10 The Need for SustainingFarmer Managed Irrigation 
Systems(Nyoman Sutawan 1)

10.1	 Introduction
Farmer Managed Irrigation Systems (FMIS) refers to the irrigation systems, of 
which are generally operated and maintained by the farmers themselves. The 
irrigation studies show that FMIS vary greatly across countries with regard to 
various aspects like the sizes of irrigated land (command areas), historical origins 
or ages, organization structures, governance structures, degree of performances, 
and many others. Though they are greatly diverse in many aspects, by and large 
traditional ones seem to have several features in common such as the simplicity 
of organizational structures and irrigation infrastructures self- supporting 
or without external assistance, and utilization of local wisdom or indigenous 
knowledge in irrigation and agricultural practices.

The importance of FMIS in providing staple food particularly rice for most of 
Asian people seems to be well recognized. It is not exaggeration to say that FMIS 
play a significant role as guarantor of food security in many countries. Sustaining 
irrigated agriculture and irrigation systems in general and FMIS in particular 
would also imply sustaining food security and rural livelihoods in many places of 
developing countries. 

This paper tries to provide answers in a very tentative and hypothetical manner 
to the following three questions: (1) What can make FMIS sustainable? (2) What 
are the reasons as to why it is necessary to keep FMIS sustainable? and (3). What 

1 Professor Emeritus, Udayana University, Bali, Indonesia.This paper was presented in  
seminar organized by  FMIST in September 9-10, 2004
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strategic measures are required in order to keep FMIS sustainable? These will be discussed in rather 
more detail below.

10.2	 Conditions which  make FMIS Sustainable
Irrigation system can be viewed to possess several inter-related elements. Sustainable FMIS 
should be perceived here as prolonged existence and functioning of a number of important inter-
related elements of an irrigation system. In other words, sustainability of FMIS should encompass 
the sustainability of the followings: (1) irrigator's association or institution (institutional 
sustainability); (2) irrigation networks (technical sustainability); (3) agricultural production 
(economic sustainability); (4) irrigated land ecosystem (ecological sustainability); and (5) social 
and cultural values and traditions linked to the rice cultivation (socio-cultural sustainability). 

However, the sustainability of these five elements of FMIS also depends on the local natural 
environment especially upstream watershed and the quality of upstream river water 
(environmental sustainability) which are external to the FMIS concerned. An individual irrigation 
system is also an element or sub-system of the entire systems within a watershed or along a 
river course. This implies that the performance of individual irrigation system drawing water 
from lower stream may also be affected by the system getting water from the upper stream. The 
sustainability of the FMIS and its local environment is also affected by various external forces like 
demographic, social, economic, cultural, political, industrial development, tourism, government 
policy, etc. 

Which conditions then can make FMIS sustainable or viable? According to Ostrom (1992) there 
are eight factors or conditions that characterize long-enduring and viable FMIS namely: (1) clearly 
defined boundaries with regard to service area and membership;(2) fair proportioning between 
rights and duties of each member; (3) collective decision- making arrangement: (4) accountable 
monitoring: (5) graduated sanction against rule infractions: (6) conflict resolution mechanism: (7) 
recognition as formal organization having status as legal entity; and (8) multilayered organization.

The eight criteria of sustainability as proposed by Ostrom seem to a greater extent representing 
the criteria of institutional sustainability. In the context of sustainable FMIS, it seems necessary 
to add some more criteria such as: (1) appropriate technology which ensures fair and transparent 
water allocation and distribution; (2) financially capable to shoulder the required cost for major 
rehabilitation, operation and maintenance; (3) mutual trust, harmonious interaction, mutual help 
and mutual benefit relation among members; (4) rural social stability brought about by regular 
religious ceremonies and community festivals tightly linked with irrigated agricultural activities; 
(5) ecological balance within irrigated land ecosystem; and (6) well-preserved watershed upstream 
where water resources of the FMIS come from.

10.3	 Rationale for Sustaining FMIS
10.3.1	 Multi-functionality of Irrigated Agriculture: Irrigated Paddy 

Farming
Irrigated agriculture, irrigated paddy farming in particular, possesses multi-functional roles with 
positive externalities. Irrigated agriculture does not only produce food and fiber but also other 
intangible “goods” which are quite difficult to quantify or evaluate in economic term. The multi-
functional roles of irrigated agriculture are: provision of agricultural production to ensure food 
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security, flood preservation, soil erosion control, groundwater recharge, water purification, air 
cooling effect, provision of habitat for various tiny living creatures that can create ecological 
balance or biodiversity preservation, provision of beautiful landscape that can be quite potential 
for eco-tourism, provision of drinking water for rural people and domesticated animals, provision 
of additional source of water plant and animal protein, provision of a place for duck raising, 
provision of a place for religious rituals and rural festivals, usage for water wheel and small-scale 
hydropower generation ( Mizutani, 2002; and Kwun, 2002 and Groenfeldt, 2003 ).

We cannot imagine, how much money we need to combat flood and soil erosion, to purify water, 
to clean the air and numerous problems that could emerge if the next generation abandon rice 
farming. Kwun (2002) provide important information on estimates of economic values of several 
multi-functional benefits of irrigated agriculture in Korea and Japan. For example just for the 
flood control function of paddy farming it ranges from 16.27 billion to 23.99 billion US dollars in 
Japan and from 1.11 billion to 1.32 billion US dollars in Korea. 

10.3.2	 Local Wisdom and Socio-Cultural Values Attached to FMIS
Local wisdom or indigenous knowledge and socio-cultural values are inherent in FMIS for 
irrigated agriculture especially rice culture. Local wisdom has been employed in irrigated rice 
cultivation from generation to generation and proven effective and efficient. Rural traditions and 
various kinds of rituals and festivals associated with rice farming can bring social stability and 
social harmony. Agronomists and engineers who got training in modern industrialized countries 
may regard the agricultural and irrigation practices of traditional farmers as primitive and 
unscientific. However, if studied in depth, it is quite probable that what looks as primitive and 
unscientific might contain scientific truth. 
Before the advent of Green Revolution, irrigated agriculture in many developing countries were 
rich in a wide variety of genetic resources. There were numerous local rice varieties. Modern 
agriculture has replaced local varieties with their associated local wisdom by modern rice variety 
requiring expensive agro-chemical inputs which in many cases beyond the capacity of the local 
farmers to purchase them. Moreover, the trade related intellectual property rights recently 
implemented through international trade arrangement has put the farmers of developing 
countries into further difficulties. They would not get access to such costly technology crucial to 
enhance agricultural development in their countries. 

10.3.3	 Technical, Managerial and Financial Constraints Faced by FMIS
After the implementation of irrigation management transfer program in many countries, 
the farmers must be responsible for shouldering the cost burden for repairs, operation and 
maintenance of the systems that were formerly managed by the government. However, many 
of the rice farmers are lacking of technical, managerial and financial capacity. They still need 
external support to be able to manage the irrigation system properly.

10.3.4	 Threats to the Sustainability of FMIS
There are several conditions or factors that may severely threaten the sustainability of irrigation 
system for irrigated agriculture especially rice culture namely: (1) declining interest of rural youth 
to work as farmers particularly as rice farmers; (2) declining of irrigated land areas due to the 
conversion for non agricultural uses; (3) increasing conflict in the use of water resources; and (4) 
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deforestation and pollution of irrigation water. 

10.4	 Strategic Measures for Sustaining FMIS
Some of the strategic measures required for sustaining FMIS are proposed below:

Minimizing irrigated paddy land conversion through the following approaches: (1) careful 
spatial and land use planning taking the water resource availability into consideration; (2) 
creation of legal framework prohibiting the use of paddy land within the prescribed zone for non 
farming activities with strict law enforcement in its implementation.

Narrowing the rural- urban gap through (1) pro-paddy farmers related agricultural policy to 
be encouraged such as price policy and international trade policy that ensure the enhancement 
of farmers’ income and term of trade of farm products; (2) agricultural-based rural industrial 
development efforts for rural employment and income generation; and (3) improvement of rural 
infrastructures. 

Empowering Water Users’ Associations (1) provision of support services for FMIS such as 
agricultural credit, market information, agricultural extension service, and agricultural inputs; 
(2) provision of training and education for the WUAs especially the leaders in order to increase 
their skills and knowledge in various fields; (3) facilitating and motivating the potential FMIS 
to perform income generating activities beyond irrigation management to enhance financial 
capacity of the organizations; (4) external support for selected FMIS which are badly in need 
for major rehabilitation of infrastructure through participatory approach ; and (5) government 
recognition for WUAs as legal entity wherever possible so that they can make economic 
transaction and assess credit from financial institution if they are supposed to take additional 
income generating activities.  

Reducing water conflict can be endeavored through: (1) creating legal frame work for clearly 
defined water rights for different users; (2) promoting good coordination among existing WUAs 
both within a large-scale irrigation system and inter-system coordination along the watershed if 
it is really required and potential  for equitable water allocation and distribution; (3) mobilizing 
and organizing dialogue among stakeholders particularly water users of different sectors to 
develop mutual understanding on how to use water as common property for the benefit of 
community as a whole; and (5) promoting more efficient use of available water for agriculture, 
domestic use and industry.

Protecting upstream watershed and irrigation water quality from further degradationcan 
be done through the following measures: (1) imposing strict punishment for water polluters 
and illegal woodcutters in the protected watershed; (2) refusing the issuance of permit for any 
project investment which from environmental impact assessment criteria is not feasible since 
the project may potentially pollute natural resources; (3) implementing “polluters pay principle”; 
(5) strengthening the roles of the existing “community-based” forestry if any; (6) considering the 
possibility of transferring government- managed forestry to local communities whenever needed; 
(7) reducing the excessive use of chemical farm inputs and application of organic farming; and 
(8) improving and strengthening inter-agencies coordination in handling water problems.



Trajectory of Farmer-Managed Irrigation Systems 93

10.5	 Closing Remarks
Numerous FMIS are found in many parts of the world. They are extremely diverse. Sustainability 
of FMIS should encompass: the technical, institutional, economic, environmental and ecological, 
and socio-cultural sustainability. In this way, it would enable us to: (1) better understand the 
location specific nature of greatly diverse FMIS in a rather holistic perspective; and (2) formulate 
agricultural and irrigation policy best suited to specific conditions of a given country.
One of the greatest threats to the prolonged viability of irrigation systems is rapid conversion 
of paddy fields to non agricultural uses. Considering that irrigated agriculture, paddy culture in 
particular, plays multi-functional roles with positive externalities; irrigated paddy farming should 
be preserved. Effective and appropriate policy options need to be taken to restrict the changing 
uses of irrigated paddy fields. 
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Governance of Farmer Managed Irrigation 
Corporations in The Swiss and Italian ALPS: 
Issues and Perspectives

CHAPTER 11
– emmanuel reynard

11 Governance of Farmer Managed Irrigation 
Corporations in The Swiss and Italian ALPS: Issues 
and Perspectives(Emmanuel Reynard1 )

11.1	 Introduction

Farmer Managed Irrigation Systems (FMIS) represent “the decentralised 
natural resource management by the local community … thathas developed 
its own organisation system, norms and values governing the management of 
water resource, resource mobilisation based on obligations and right to use the 
natural resource” (Pradhan, 2001). But, FMIS are not closed systems. They are 
to be considered as one of the multiple water resource management subsystems 
integrated within larger systems, as the agricultural system and the water 
management system (Figure 1). They are also connected with other economic 
systems and natural systems. For example, we may think of the tourism system, 
as in the Alps, where irrigation channels are also used as hiking paths (Reynard, 
2003), and of the geomorphological system, that has a large influence on the 
building techniques, as is shown by the development of wood channels along the 
cliffs of the lateral sides of the glacial Rhone Valley (Reynard, 2002). 

1  Assistant Professor, Institute of Geography, University of Lausanne, Lausanne, Switzerland.
This paper was presented in  seminar organized by  FMIST in September 9-10, 2004.
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Figure 1:Integration and Interactions of Farmer Managed Irrigation Systems with Other Natural 
and Economic Systems.

All these interactions need to be regulated by a large palette of rules, which can be classified into 
two types, the public policies and the property rights (Reynard, 2002), and which we proposed 
to group within the generic denomination of Institutional Resource Regime (IRR) (Varone et. al, 
2002; and Reynard, 2002). Both types of rules concern the internal functioning of the irrigation 
system, as well as the regulation of the relationships between irrigation and other systems. It is 
what I propose to call the internal and the external governance of irrigation systems.

Because of the rapidly changing world, FMIS face several challenges that concern technical 
aspects, internal organisational features, as well as integration and interaction with larger 
systems. In her key-note speech to the First International Seminar on FMIS held in Kathmandu in 
2000, Linden Vincent addressed a series of issues concerning FMIS in a changing world (Vincent, 
2001). Two of them are related to governance challenges:

“What are the links of FMIS with wider civil society? How are FMIS transforming in the face of wider 
agrarian, political and environmental change?

Why, and how, have the policies and programs for FMIS evolved over time and how does this shape 
the opportunities for FMIS to evolve?”

More precisely, in terms of governance, I think that three issues are of great interest to be studied 
more in detail: How the national governing system – centralised or federal –, and ow the regional 
and 

national policies regulating agriculture and water management influence the functioning of FMIS?
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What are the respective roles of public policies and property rights in the functioning of FMIS? Are 
common-property associations susceptible to be developed in all contexts or, at the contrary, are 
there some regulative conditions necessary for FMIS to function well?

How can FMIS influence the development of water policies at a regional or national scale? Are these 
small-scale systems able to be heard by the regional and national administration? Are they able to 
play a role in the evolution of water management at the regional and national scale?

These preoccupations are well addressed by the recent book edited by Boelens and Hoogendam 
(2002) concerning irrigation in the Andes: “To find the starting points for strengthening users’ 
organisations, it is fundamental to understand the dynamics of water rights and indigenous 
normative systems. It is therefore necessary as well to understand their interaction with other 
normative frameworks and with the different institutions that make up the institutional context”.

In this paper, I will first propose an analytical model for studying governance of FMIS. After 
briefly presenting irrigation in the Rhone and the Aosta valleys, I will analyse two regional cases. 
They concern the evolution of the internal governance of FMIS in a context of rapid changes in 
agricultural and economic frameworks. The Ru Neuf, in the Aosta valley, is the last irrigation 
corporation in the Aosta Region, where all the other farmer managed irrigation systems have been 
integrated in larger agricultural corporations highly supported by the Regional Administration. 
The Bisse du Torrent-Neuf, in the Rhone Valley, is a case where the irrigation corporation continues 
to exist only because of high financial and organisational support by the local administration. 
In the area, new corporations are created in suburban zones for irrigating private residential 
properties. 

11.2	 Institutional Management of Water Resources and Irrigation

The Institutional Resource Regime (IRR) concept was developed for analysing the institutional 
management of natural resource in a systemic way (Kissling-Näf and Varone, 2000; Knoepfel 
et. al, 2001; and Varone et. al, 2002). The focus is on the natural resource and not on a specific 
use. The model considers that a renewable natural resource is generally exploited by more than 
one type of use (e.g. water for consumption, irrigation, industrial production, energy production, 
pollutant absorption, support for navigation, fishing or gravel extraction, recreation, medical 
uses, religious uses, reserve against fire and biodiversity conservation (Reynard et. al, 2001). It 
can be considered therefore that natural resources create goods and services for the society. One 
of these goods is water for irrigation.

An institutional resource regime is defined as the combination of the property regime and public 
policies that regulate the natural resource management (Knoepfel et. al, 2001; and Varone et. al, 
2002). The property regime is analysed through three types of property rights (formal property 
titles, disposition rights and use rights) and two categories of public policies are considered: 
exploitation and protection policies. 

In every process of resource exploitation, the stock of the resource and the yield are distinguished 
(Ostrom, 1990). In the case of water, the stock is the quantity of water involved in the natural 
water cycle of a watershed. The yield is the amount of water that is available to humans for 
satisfying their needs for consumption, irrigation, industrial production, etc. (Figure 2). When 
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the total amount of water uses is higher than the yield, there is overexploitation.

Water uses result in a range of actions made from the water resource by three types of actors: 
the owners, the managers and the users. All three types may be in the hands of a same actor. 
This is the case when a spring owner uses and manages the spring for his own uses. Although, 
in most of the cases, the owners, the managers and the users are composed of different actors, 
this requires institutional regulation. Such an institutional regulation may be very different from 
one case to another. Differentiation depends of various types of property and use rights, public 
policies, political institutions, and cultural norms and values (Figure 2). 

Figure 2: Conceptual Model Describing the Relationships between Institutions, Actors and Water Resources.

11.3	 Irrigation in the ALPS

The Alps are considered as the water tower of Europe (Viviroli et. al, 2003). Because of their 
geographical position at the contact of Northern Europe and Mediterranean climatic systems, the 
mountain chain has a relatively high amount of precipitations. Because of the absence of a dry 
season, irrigation is generally not necessary in large parts of the mountain massif. Nevertheless, 
some dry islands exist, due principally to rain shadow effect and to geological characteristics 
(karstic areas), in several parts of the Alps. Irrigation has therefore been developed at large scales 
since the Middle Ages in the French Alps (Briançonnais, Lubéron), in the Swiss Alps (Rhone Valley, 
Graubünden Alps), and in the Italian Alps (Aosta Valley, Piemonte, Venosta Valley) (SHVR, 1995; 
Aubriot, and Jolly, 2002; and Vauterin, 2003a). Most of these systems, which were principally 
managed by irrigation corporations, have been abandoned or have drastically evolved during the 
20th century (Aubriot and Jolly, 2002; and Vauterin, 2003a). The examples presented in this paper 
are all located in the Rhone and the Aosta valleys. 

The Rhone Valley is situated in the South-Western part of Switzerland, and is boarded by 
two high mountain ranges: the Penninic Alps in the South and the Bernese Alps in the North. 
Because of rain shadow effects, the climate is relatively dry and annual rainfall is not more than 
600 mm at 500 m ASL and 800 mm at 1600 m ASL. On the southern facing lateral valleys, the 
dry climatic conditions are accentuated by high insulation and evaporation. Because of these 
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climatic conditions, irrigation has been carried out almost since the 13th century (Mariétan, 1948; 
Ammann, 1995; and Reynard D., 2002). The irrigation channels are called Bisses. Most of them 
were cut directly into the valley side, but in some sectors, because of the presence of high rock 
cliffs, wood channels were also constructed along the cliffs. Until the 19th century, irrigation was 
limited mainly to the meadows. In the 19th century, it was extended to vineyards and orchards. 
Gravitational techniques tend to be replaced by aspersion irrigation. Micro-irrigation is very 
limited. Since the first decades of the 20th century, in relation to the decrease of mountain 
agriculture, channel irrigation has been in regression. The bisses network, that represented more 
than 1400 kilometres of principal channels at the end of the 19th century, is currently about 600 
kilometres long. Recently, the channels were integrated into the tourist industry as paths for 
hiking (Reynard, 2003).

The Aosta Valley is a relatively isolated region of North-Western Italy, boarded by the Penninic 
Alps in the North and the Grand Paradiso massif in the South. The double rain shadow effect 
provokes a reduction of annual rainfall to about 650 mm in the bottom of the valley (550 m ASL), 
and not more than 900 mm in more elevated sites (1500-2000 m ASL). Because of the relatively 
high mean altitude (2100 m), the principal farming activity is livestock production. Vineyards 
are also cultivated at low elevations. Both are irrigated (Gerbore, 2003). Irrigation channels 
are called Rus. The majority of them were built during the climatic optimum of the 13th – 14th 
centuries (Gerbore, 1995; 2003). Internal water right distribution was fixed in documents called 
Egances (Gerbore, 1995). During the 17th century, several of them were abandoned because of the 
Plague in the 1630’s and/or climate cooling of the Little Ice Age (1600-1850 AD). The abandoned 
rus were not reconstructed, and now their number is estimated to be about hundred. No statistics 
exist on their length because no systematic inventory was carried out and most of the channels 
were transformed into underground channels (Filipponi, 2003). Since the mid-1970s, due to the 
regional policy, gravitational irrigation has been progressively replaced by aspersion (Vauterin, 
2003c). Like in Valais, because water is sufficient, micro-irrigation is poorly diffused. 

11.4	 Property Rights and Water Policies in the Rhone and Aosta Valley

11.4.1	 Rhone Valley (Canton of Valais)

In Switzerland, surface water bodies (rivers, lakes and glaciers) are public waters (art. 664 Swiss 
Civil Code) and underground water bodies and springs are private waters (art. 704 SCC). The 
Swiss Civil Code, adopted in 1912, did not cancel all the former historical rights and even now 
there still exists several cases of private property of rivers or glaciers, especially in the Alps. The 
public property of rivers means that the State can dispose of the water and give concessions 
for water use, e.g. for irrigation or hydropower production. Because of the federal structure 
of the Swiss political system, public property is organised at three levels: the Confederation 
(central State), the Cantons (26 regional, relatively autonomous states) and the Communes (local 
municipalities). In the Canton of Valais, the principal river, the Rhone, is property of the Canton, 
whereas the other rivers are property of the Communes. During the Middle Ages, the period 
when most of the current bisses were constructed, surface waters were property of Landlords, 
principally the Duke of Savoy and the Bishop of Sion (Reynard D., 2002). Irrigation systems 
benefit from access or use rights (“concessions”) to river water accorded by the Lords (Middle 
Ages and Ancient Regime) or by the Communes (in more recent times). The duration of these use 
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rights is generally unlimited (the so-called droits perpétuels in French). Because of the high costs 
of construction and maintenance, the channels were constructed by the entire local community 
or by corporations of farmers called consort ages(Reynard D., 2002). 

The consort ageis an example of a common-property corporation (Reynard, 2002; and Reynard 
and Baud, 2002). The maintenance is carried out by the members themselves in the form of 
workdays (the so-called corvées). Rights and obligations are generally calculated according to the 
surfaces to be irrigated. Sometimes water rights are independent of surface (personal rights). The 
members, called consorts, elect their own committee and people for various specialised functions 
like the allocation of water, the control, the responsibility of maintenance work, etc. 

The water policy in Valais depends on the water policy at the national level and of specific 
cantonal laws. The Swiss water policy is regulated by several laws, resulting from a long and 
complex evolution concerning three principal domains: protection against floods, hydropower 
production, and protection of quantitative, qualitative and dynamic natural features of water 
resources (Reynard et. al, 2001). Due to the small geographic extension of irrigation, which 
concerns only the canton of Valais, no specific regulation on irrigation was developed at the 
national level. In the canton of Valais, a decree in 1924 fixes the period of irrigation from 15th April 
to 1st October. The cantonal legislation on hydropower production (three successive acts adopted 
respectively in 1898, 1957 and 1990) protects the former use rights, as irrigation rights, when 
new hydroelectric concessions are accorded. The Swiss agricultural policy (1951) introduced 
subsidies for the so-called améliorations foncières, that means all the technical innovations 
aiming to improve agricultural productivity, especially allotment reshuffling. In the Valais, where 
irrigated agriculture had a strategic importance, this type of subsidy was introduced in 1924 
already, to improve the bisses productivity by replacing wood channels by tunnels or concrete 
channels. With the new agricultural policy (1999), subsidies are now redirected to the ecological 
functions of agriculture. The main instruments are the ecological direct payments that aim to 
pay the indirect services offered by the farmers to the whole society (landscape and nature 
management). They are normally calculated on the basis of the surfaces that are farmed with 
respect of natural processes (e.g. few entrants). No subsidies however are provided to linear 
infrastructures like traditional bisses or stone walls that still play an important function in rural 
landscapes and nature conservation. The bisses are also concerned by the tourist policy because 
of their use as hiking paths. 

11.4.2	 Aosta Valley (Autonomous Region Aosta Valley)2

Since 1948, because of the cultural exception (French language), the Aosta Valley has a status 
of autonomy that provides specific financial incomes and the possibility of regulating all the 
political domains at the regional level. 

In the Aosta Valley, the rivers were property of the Duke of Savoy until 1773, when the feudal 
system was partly abolished and the Communes were forced to buy the waters from the Lords 
(Rio, 2001; Gerbore, 1992; and Vauterin, 2003b). Since the 1910s, in the context of development 
of the hydroelectricity industry, the Central State has tried to appropriate the surface water of the 

2  Partly according to an interview of Giovanni Vauterin, Office of Irrigation, Assessorate for Agriculture and 
Natural Resources.
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Aosta Valley with the objective of receiving the water use fees (Rio, 2001). Finally, the Autonomous 
Region received a concession on all the waters for 99 years in 1948, date of the creation of the 
status of autonomy (Rio, 2001). The Region can give sub concessions on these waters to various 
users like hydropower companies and irrigation corporations. A sub concession is given against 
the payment of a fee, except for irrigation and drinking water uses. In 1994, a new law, called the 
Galli Act (L. 36/1994, Legge Galli), was adopted at the national level, which considers that all the 
surface waters are property of the Central State. However, the 1948 concession to the Regional 
government was not abolished because of the status of autonomy of the Aosta Valley. 

At the end of the 18th century, following the acquisition of the river waters, the local municipalities 
also began to manage the irrigation channels until the beginning of the 20th century, when they 
were yielded to corporations, called consorzi d’irrigazione (Vauterin, 2003b). Only one channel, 
the Ru Herbal, continued to be managed by the local municipality. With the adoption of the Royal 
Decree 215/1933, the creation of large land reclamation consortia (consorzi di miglioramento 
fondiario) was possible. The difference between the irrigation corporations and the land 
reclamation consortia is that the former are created for managing the water used for irrigation 
in a specific channel, when the latter are geographical areas, in which all the terrain owners are 
involved in order to improve agricultural productivity. Progressively, the irrigation consortia were 
transformed in land reclamation consortia (Vauterin, 2003b). Currently, 170 land reclamation 
consortia are accounted for in the valley, when the Ru Neuf is the only irrigation corporation still 
in activity.  

Italy is a relatively centralised country. The history of the Italian legislation on water has been 
characterised by a great deal of fragmentation across laws dealing with water use, water quality 
and hydraulic works (Goria and Lugaresi, 2004). Concerning water uses, the first water law dates 
back to 1865 (L. 2248/1865), after the Italian unification, and defines a regime of water use 
authorisations. It was renewed in 1933 (L. 1775/1933). During the 1970’s, some State functions 
were transferred to the Regions. That is the case of concessions for water use (through L.616/1977). 
In 1994, the Galli Act introduced the principle of integrated management in Optimal Territorial 
Area (not yet fully implemented), and finally in 1999 a new act (L. 152/1999)was developed for 
implementing the European Union Water Directive, that aims at the integration of environmental, 
health, economic and productive policies in the perspective of a global policy on water resources 
management. At the regional level3, the Law 30/1984 on regional intervention on agriculture 
allows financial contributions for irrigation (art. 7): 95% of investments and 60% of management 
costs. The recent Regional Law 3/2001 related to the organisation of land reclamation consortia 
reconstitutes the status of self-organisation of the consortia and their function of public interest. 
These consortia are considered to be one of the key-structures for implementing a sustainable 
rural development and their investments may be completely covered by the Region Aosta Valley. 
The current objectives of the regional administration are to re-organise the highly fragmented 
consortia into larger and much more rational entities.  

3  According to written documents by Tiziana Brix, Office of Consortia, Assessorate for Agriculture and Natural 
Resources and an interview with Giovanni Vauterin, Office of Irrigation, Assessorate for Agriculture and 
Natural Resources. 
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11.5	 Examples

I have selected two examples to illustrate the evolution of internal and external governance of 
irrigation in the 20th century. For each example, I briefly present the system of irrigation and the 
current institutional situation. Then, I try to reconstruct the principal steps of evolution of the 
corporation. 

11.5.1	 TheRu Neuf4

The Ru Neuf is the last irrigation corporation still in activity in the Aosta Valley. It is situated in 
the Communes of Etroubles, Gignod and Aosta in the North-Western part of the Aosta Valley, near 
the main city of Aosta. It diverts the water of the Artanavaz River, at 1280 m ASL and is 12.850 
km long. The total irrigated area is 424 ha, partly by traditional gravitational techniques, partly 
by aspersion. Some sectors of the main channel have been replaced by an underground pipe, but 
over most of the course, the channel is still an open-air channel. 

The Ru Neuf received a concession for the derivation of water by the Lord of Savoy the 22 March 
1401 (Glarey, 2003). In the 1770s, the feudal system was abandoned and in 1818, the Commune 
of Aosta approved the Rules regulating the utilisation of the Ru Neuf. These rules are still in use 
(Glarey, 2003), but have been partly adapted. In 1944 and in 1954, the water derivation in the 
Artanavaz River and the rules of the corporation were successively approved of by the President 
of the Republic. Recently, in 2004, the rules have been adapted to the Regional Law of 2001.  

The irrigation system is divided into four zones, corresponding to the three communes (the 
Aosta section is divided into two sectors). In the upper part (Etroubles), irrigation is free in 
compensation for the land given by the inhabitants of Etroubles for the construction of the 
channel. In the lower zones, the irrigation is ruled by a 16 day long turn called Journal. Currently, 
the corporation is composed of 1786 users. The corporation is organised into an assembly of 
users and a directive council. In contrast to the majority of the consortia, where each member 
has one right, here the rights depend on the time of irrigation (one right for 2 hours, 2 rights for 6 
hours, 3 rights for 10 hours, and 4 rights for members with more than 10 hours of irrigation per 
turn). The directive council is composed of 8 people (4 for the section of Gignod, 2 for the section 
of Exenex, and 2 for the section of Arpouilles).

Until 1948, all the investments were financed directly by the members. As in the other channels 
(Gerbore, 1992), the maintenance was made directly by the users. Now, the heavy investments 
are financed by the regional administration. The current costs (guardian, secretary, minor work) 
are partly paid directly by the members. The annual fee is about 18 €/ha/year (with some 
variations because each year the distribution of the costs is calculated according to the duration 
of irrigation of each member), which has to be considered as very low. There is no fee for the use 
of water. 

This example shows the complexity of a self-organized corporation with a history of more than 
600 hundred years long. The internal distribution of rights goes back to the Middle Ages. The 
feudal concession for the water derivation was recognized by the new unified state in the 1860s 

4  According to an interview with Lino Grimod, Secretary of the Ru Neuf Corporation. 
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and by the Italian Republic after World War II. Because of their status of public interest, the 
activities of the corporation may be partly financed by the central state (since 1933 law), and 
by the regional administration (currently 100% of the investment costs). The administration 
has recognized the importance of the self-organized corporations for insuring the sustainable 
development of this rural region, and therefore massively subventions their activities. It has to be 
noted, however, that the Ru Neuf corporation is the last one to be dedicated only to irrigation, and 
that most of the rural development is now carried out by more integrated consortia. 

11.5.2	 The Torrent Neuf in Savièse5

Savièse is a Commune situated in the centre of Valais, near the city of Sion, in the driest part 
of the Rhone valley. Until the middle of the 20th century, most of the population was composed 
of peasants practising a mixed agriculture (livestock, cereals, vineyards, orchards). Since the 
1960s, as in most of the country, agriculture has decreased drastically. Livestock production is 
carried out by some tens of people, cereal production has almost completely disappeared, and 
people generally cultivate vineyards during their free time. The population has rapidly increased 
because of the vicinity with the main city of the Canton and large residential areas have been 
built on former agricultural land during the last three decades. This has produced a complete 
transformation of the irrigation system. 

Because of the position of Savièse, irrigation has been carried out in the meadows since the 
Middle Ages (Roten Dumoulin, 1995; and Reynard D., 2002 and 2003). In 1430, the entire 
community built one of the most impressive channels of the Canton, called the Torrent Neuf. 
Contrary to other cases in Valais (Reynard D., 2002), the channel was managed by the whole 
community (Reynard D., 2003) and not by a specific irrigation corporation. The water rights 
of the community members were fixed in a document called Ratement and a local community 
statute of 1447 regulated the complex organisation of irrigation (Reynard D., 2002). During the 
17th century, several new restrictive articles were added because of the demographic pressure 
on the water resources (Roten Dumoulin, 1995). Finally, in 1810, the community transferred the 
management of the base to a corporation, still existing, the Consortage du Torrent Neuf. 

Because of high costs of maintenance, a tunnel cut into the mountain replaced the wood channel 
in 1935. The municipality financed the costs of the project. A contract was therefore signed in 
1929 between the municipality and the corporation. The new owner of the irrigation system was 
the municipality that would continue to provide water to the corporation during the irrigation 
season (10th April to 20th September). The corporation would pay the Commune 8360 Swiss Francs 
during 35 years to contribute towards the communal investment. In exchange, the maintenance 
and the payment of the guardian is the responsibility of the Commune. In 1952, the rules of the 
consort age were renewed, and in 1959, a hydropower concession was signed by the Commune 
of Savièse reconstituting the former rights of irrigation corporations. 

These two events (replacement of the former channel by a gallery in 1935 and the hydropower 
concession given by the Commune in 1959) have drastically changed the organisation of 
irrigation in the area. The consort ageis still in activity, but its rights and activities have been very 

5  Partly according to an interview with Bernard Luyet, Chief of the Public Works Service, Municipality of Savièse, 
and Frédéric Varone, Civil Engineer, Technical Service, Municipality of Savièse.
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much reduced. The water capture is undertaken by the hydropower company. The transport of 
water is the responsibility of the Commune as well as the distribution of water to irrigators. The 
corporation pays about 8000 Swiss Francs per year to the Commune for these services. 

The Torrent Neuf corporation has the responsibility of the irrigation of meadows. Several small 
consort ages also exist for the irrigation of vineyards. In 1974-1975, the municipality created 
an irrigation system by aspersion for the whole of the vineyard area. Several of these consort 
ages disappeared at that time; others are still in activity, but do not work very well. One of the 
problems is that wine production in the area is mostly a part-time activity. During the last two 
decades, overproduction has provoked a lowering of prices and a large population of owners no 
longer work their domains. Most of the new wine workers do not know the irrigation system 
whose maintenance progressively diminishes. One solution should be the dissolution of these 
consort ages and the replacement by a communal management, a solution that the Commune 
does not agree to because of the costs implied. 

The last tendency concerns the urban extension of the Commune. Population has drastically 
increased during the two last decades and a shortage of drinking water is not uncommon. 
Most of the new population has built individual houses with lawns that require a high amount 
of water for irrigation. For this reason, the Commune proposed the creation of new “urban” 
irrigation corporations. Since this, more than ten consort ages have been created. Payment of 
the infrastructures and management are the responsibility of the corporation members. The 
Commune proposes only its technical help for the planning phase.            

11.6	 Discussion

These two relatively contrasted examples allow some general comments:

11.6.1	 Physical Conditions of Irrigation

The two valleys are almost identical in respect to climate and topographic conditions. Agriculture 
practices are quite similar: although, in the Aosta Valley livestock production is the principal 
activity, in Valais livestock, vineyards and orchards are much more evenly distributed. 

11.6.2	 History of Irrigation

In both valleys, irrigation systems date from the Middle Ages. The conditions for their development 
seem to have been the same: concession of water for irrigation by Landlords, concentration of 
channel building during the 13-15th centuries. The reason for enlarging the irrigation system 
seems to have been the same in both valleys that is a conjunction of dry climatic conditions and 
the development of cattle livestock due to urban demand in Northern Italy and Central Plateau of 
Switzerland. However, in Italy, the 1630 Plague seems to have produced a large decrease of the 
channel network, which is not the case in Valais. 

11.6.3	 Corporations

In both regions, irrigation corporations have existed since the Middle Ages and some of them 
have been in activity for more than 600 years. Nevertheless, the history of corporations is very 
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complex and different models of evolution exist. It is therefore not possible to produce general 
conclusions by only analysing two cases. In the two regions, there has been a balancing out of 
management by corporations and by the local municipalities. A same observation was made by 
Ruf (2002a and 2002b) in the Central Pyrenees (France) and in Ecuador. What is interesting to 
note is that there is no historic coincidence in the two areas (Table 1). The current tendency 
seems also to be a decrease in the force and autonomy of the corporations in both regions. 

Table 1: Balance between Public and Corporate Management of Irrigation in the Two Studied Regions.

Aosta Valley – Ru Neuf Rhone Valley – Torrent Neuf

15th – 18th century Common-pool management (Consorzi) Public management 
(Communautés) or Common-
pool management (Consortages)1

19th century Public management (Communes) Common-pool management 
(Consort ages)

20th century Common-pool management (consorzi), 
and then, since 1933, integration in 
larger land corporations (consorzi di 
miglioramento fondiario). Exception: Ru 
Neuf.  

Complex integration of the roles 
between the local municipalities 
and the corporations.

11.6.4	 Property Rights

In both valleys, the rights on water were in the hands of Landlords during the Middle Ages. For 
financial reasons, they gave perpetual concessions to local communities or to corporations of 
irrigators with the obligation for them to build and manage irrigation systems. In the 18-19th 
centuries, the feudal system was progressively abolished in both countries and most of the rivers 
became public water bodies, generally in the hands of the local communities. In Italy, with the 
development of the hydropower industry, the central State tried to transform these public waters 
into State water with some success. That is the reason why in the Aosta Valley, the Region has 
a concession of the State on the waters. In Valais, the Communes are proprietors of the rivers 
except the Rhone river that is the property of the cantonal State. The development of hydropower 
industry shows the importance of property rights. In both countries, former irrigation rights 
were protected and these rights are generally written in the hydropower concession contracts. 

11.6.5	 External Governance

The Regional Government of the Aosta Valley has developed an active policy aiming to support the 
activities of irrigators. The current irrigation system is the result of thirty years of investments 
for developing a rational system. The national law of 1933 and the regional land policy have 
produced a progressive integration of irrigation corporations into more general land corporations. 
In contrast, in Valais, there is no specific policy for the development of irrigation. Nevertheless, 
the federal law on agriculture and the former cantonal rules (1924) have allowed the support 
of various irrigation projects. Because of the federal structure of Switzerland, the role of local 
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municipalities is much higher than in Italy. For this reason, each irrigation corporation is quite 
specific. In the Aosta Valley, the role of the central State, especially in the fascist period, in the 
development of irrigation contributed to a much more centralised system than in Switzerland. 

11.6.6	 Internal Governance

One fact is that the corporations have drastically evolved during the 20th century, and especially 
during the last two decades. Most of them have disappeared, but not for the same reasons in the 
two regions: in the Aosta Valley, they have been integrated into the land corporations, whereas 
in Valais they have been replaced by municipal management (Reynard, 2002). Because of the 
reduction of agricultural activity in the Alps, most of the very precise rules regulating the water 
distribution and the maintenance of the infrastructures are no longer in use and it is quite difficult 
to find people to participate in the management structures (presidency, secretary, guardians). 
In the Aosta Valley, the regional administration supports not only the investments, but also the 
management of the corporations, a situation that is of great interest for the future. But it must be 
highlighted, that all the corporations are not in crisis and as we noticed two years ago some of 
them are quite dynamic with good organisational and financing structures (Reynard, 2002). The 
new consort agesof Savièse, responding to new needs, are also a good example showing that FMIS 
is not limited to traditional agriculture. 

11.6.7	 Finance

In comparison with the Valais, irrigation in the Aosta Valley Autonomous Region is much more 
centralised. Each corporation is composed of an assembly of members and a committee. The 
financing of the activities by the members is very low (US$5-10 per year to US$100 per year 
depending on the situation6). All the consorzi d’irrigazione and consorzi di miglioramento fondiario 
are therefore massively financed by the Regional State. Until the year 2000, 95% of the costs of 
an improvement project were financed for by the Regional State; the five remaining percent were 
paid by the local municipalities. Since then, all the costs are covered by the Regional State. In 
Valais, public support is much more reduced and limited to the costly investments. 

11.6.8	 The Future

Certainly that the tendency to a reduction of the number of corporations will continue, especially 
in Valais, where the system is very complex. I think that a sustainable management of the 
infrastructures, for example the traditional channels, will not be possible without financial 
support by the public sector. In this sense, in Switzerland, new modes of financing the services 
proposed to society by the bisses need to be paid by sectors other than agriculture, for example 
by the tourism industry (Reynard, 2003). In the Aosta Valley, there is an active policy developed 
by the Region for supporting its agriculture that includes irrigation systems. 

11.7	 Conclusive Thoughts

It has been demonstrated that the good functioning of irrigation systems is not only dependant on 

6  These charges are used for paying the secretary. The president usually works for free. 
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the physical structures but also (and may be more) on social structures (Boelens and Davila,1998; 
Rivière-Honegger and Ruf, 2000; Pradhan and Gautham, 2002; Shivakoti and Ostrom, 2002; 
Boelens and Hoogendam, 2002; and Aubriot, 2003). Therefore, the social capital, that is all the 
formal and informal rules, the oral tradition, the symbolic views, the integration of irrigation 
practices into larger social rules, etc., is one of the key-factors for understanding sustainable 
functioning of irrigation systems. This social capital is certainly one of the elements that explain 
that Farmer Managed Irrigation Systems often have a better productivity than Agency Managed 
Irrigation Systems that are not really appropriated by the local population (Shivakoti and Ostrom, 
2002; and Ostrom, 2002). 

Switzerland and Italy are to be considered as post-modern societies where agriculture occupies a 
very minor part of the population. The former social capital that was formed by all the irrigation 
practices, the knowledge of the complex organisation of irrigation at local scale, the knowledge of 
the territory, of the natural processes, etc. is quite reduced now. A lot of farmers no longer carry out 
their activity because they are too old and they have not passed down their traditional knowledge, 
which is not always perceived as knowledge by young generations. The less productive areas, for 
example in the Alps, have been given up due to the process of intensification of agriculture, and 
with them also the irrigation systems. 

But this is not an irreversible tendency and several signs show that common-pool irrigation, and 
more generally common management of landscape and territory, may be an adequate tool for 
improving sustainable management in rural areas in the Alps. I have mentioned in this paper the 
creation of suburban common-property structures in Savièse. Other studies show the interest of 
developing common-property management of territory by creating new common institutions. 
Nevertheless, crafting new institutions may need the integration of new actors, not originally 
involved in the irrigation. That is the case where irrigation channels assume tourist functions. 
I have demonstrated that new actors, external to agriculture, are involved in the promotion 
of channels as tourist infrastructures (Reynard, 2003). Certainly that in the future, irrigation 
corporations will include these new actors or will be included in more integrated territorial 
institutions. And certainly this tendency will transform the internal governance of FMIS. 

All the studied cases show the importance of the links between the State and FMIS. In the 
framework of a global economy, where agriculture produces few economic incomes for farmers, 
especially in the Alps, it is necessary that the State finance part of the means that are used for 
improving productivity. I think not only to contribute to the infrastructures, but also to the social 
capital, for example in the domain of transferring traditional knowledge to younger generations. 
Such public aid has, for example, already been used with good success in Valais for developing 
management of traditional stone walls by using traditional practices.

There is currently, after decades of disinterest, a new interest for traditional and more ecological 
agriculture, and more generally for traditional ways of life, in the Alps. On one hand, this tendency 
is of great interest for irrigated agriculture because it should produce money transfers to the 
mountain areas. On the other hand, there is the risk of producing false models, especially 
regarding participation in or sustainable management of the common-property institutions. I 
think that currently a “romantic” view of the functioning of common-property corporations is 
largely diffused in the “urban” circles, a view that no longer corresponds completely to the reality 
and that we cannot demonstrate because research is too limited in this area.     
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In fact, because mountain irrigation is not a big issue in countries like Switzerland or Italy, precise 
research on the current (and former) functioning of FMIS institutions is not very well diffused 
in our countries as opposed to other parts of the world. Because the study of the social capital, 
management institutions or relationships between irrigation and other land management 
practices is of great importance in order to understand how sustainable rural development will 
be crafted in the Alps during the 21st Century, I hope that the important knowledge that has been 
developed in countries with a long irrigation tradition like in Asia, in Africa or in South-America, 
will be used more in our countries.   
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The Subsidy Swing: Growing Malady

CHAPTER 12
– nirmal sengupta

12 The Subsidy Swing: Growing Malady(Nirmal 
Sengupta1 )

In our youth, we saw the governments of all nations frantically building dams 
and canals, promoting tube-wells for irrigation. Extension of irrigation facilities 
was a task of honor. Investing in irrigation was seen as the surest way to quick 
development. Economists reasoned, the social cost-benefit of irrigation projects 
were attractive. But because of the huge infrastructure cost private investors 
cannot initiate large irrigation projects. The national governments are justified 
in spending substantial amount from their limited development funds on this 
head. Beginning since the 1960’s, the World Bank liberally sanctioned loans for 
development of irrigation. Subsidy was never a bothersome issue--the ruling 
philosophy was that a public utility like irrigation has to be provided by the 
government. 

There is no doubt that the strategy has paid well. But the accompanying 
adverse effects too have increased. The subsidy philosophy began to change 
in the 1980’s. By then many new projects were added and the recurring costs 
for maintenance accounted for a substantive share of the meager development 
budgets of governments. After meeting these there were little left for capital 
investment in new irrigation. The economic viability of irrigation systems 
became an increasingly important issue. As environmental crisis became real, 
and environmental concerns became general, the adverse environmental impact 
of many subsidies drew serious attention. By the 1990’s almost all countries 
were relieved of closed economy syndrome. Liberalization and global trade 
began being seen as the vehicle of development. The trade distorting effects of 

1 Professor, Indira Gandhi Institute of Development Studies, Mumbai, India This paper was 
presented in seminar organized by  FMIST in  November 6-7, 2006
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subsidies came under heavy criticism. Thus, by the beginning of the new millennium, the term 
‘subsidy’ earned a derogatory connotation. While liberal subsidies in the past had also created a 
large group of unduly privileged farmers, the subsidy abolition demand today, threatens, along 
with this privileged group, many small farmers who too had become dependent on subsidies. 
Many irrigation systems that evolved embracing subsidized technology are now facing the danger 
of being abandoned. 

The seminar theme, ‘Irrigation in Transition: Interacting with Internal and External factors’, 
rightly draws attention to one of the worst irritants in current irrigation scene – the issue of 
subsidies. The development philosophy at present vehemently argues that irrigation subsidies 
have many adverse impacts. No development agency spares an opportunity to condemn subsidies. 
Any action, that can be labeled subsidy, is automatically condemned. Any prescription that 
promises to reduce subsidy is given unconditional welcome. The continuation of many subsidies 
is described at best as political compromises without any economic rationale. This thoughtless 
vilification has become an equally strong irritant for the agriculture and food production sector. 

The critics stop short of recollecting that subsidies in irrigation have also been instrumental in 
facilitating the Green Revolution and solving the word food shortage. They fail to mention that 
even at present specific subsidies are regarded as desirable. Yes, certain subsidies are worth 
abolishing. But certain others are not. Irrigation is a vast subject, not a monolith. A single size 
does not fit all. This paper introduces the complexities of subsidies in irrigation as an exercise 
in balanced appreciation of different streams of subsidies, and a preliminary consideration for 
setting a thoughtful strategy about irrigation subsidies.

12.1	 Conflicting Philosophies
By the 1980’s, many irrigation systems had become white elephants surviving on huge doses of 
subsidy. For many developing countries irrigation subsidy accounted for a substantial share of 
the government budgets. By creating perverse incentive subsidies encouraged wasteful uses of 
water. This situation led to remedial measures. Two approaches have been used for this:

•	 Cost reduction – by better management, cost sharing etc, and 
•	 Cost recovery – by rationalizing water prices, better collection etc.
Both the approaches were instrumental in initiating Participatory Irrigation Management (PIM) 
and a fresh look at the Farmer Managed Irrigation System (FMIS). The likely outcome of these 
approaches was improvement in water use efficiency, which however, began being mentioned 
parallel, as an approach in itself. Severe under-pricing of water has been against judicious use of 
the resource, and rationalization of water price is likely to encourage efficient use. Also, better 
management efforts are expected to extend to other matters, like efficiency increase, without 
being restricted to cost reduction efforts. 

Such reforms are not unique to the water and irrigation sector. All public utilities that were 
in the past enjoying lavish financial support are now facing similar crisis of resources and are 
under pressure to reform. The cost reduction-efficiency increasing approach has crystallized 
as participatory programs extending over several sectors. The cost recovery-efficiency increase 
approach, relying on market forces and price mechanism, was originally enunciated by IMF as a 
fiscal reform program, and ultimately became widespread as the structural adjustment agenda. 
For our discussion, we will restrict to only those expressions of the structural adjustment programs 
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that pertain to irrigation systems – like rationalization of water prices and the consequences of 
fiscal disciplining.

I tried to draw attention to a feature: there is no inherent conflict between participatory programs 
(PIM or PIM managed FMIS) and structural adjustment agenda. Both of them have the same 
goal and use approaches that are not essentially conflicting. Indeed, both of these approaches 
are counter efforts to a third approach, which was the dominant approach in the past – that 
of command-and-control. One contests bureaucratic management by placing trust of users’ 
organization and their social capital, the other does the same by laying trust on price mechanism. 
Bureaucratic management and administrative prices allow neither participation nor market 
adjustment. But incentive creation by prices is a desirable step towards participation. There is no 
fundamental conflict.

One must clearly note that my arguments do not confer position of superiority to any particular 
approach – I merely point out whether they are in conflict or not. I will leave aside the comparative 
assessment, and focus on a very limited issue – why there are some conflicts even though the two 
approaches are essentially non-conflicting.

1.	 One possibility is that participation program is improperly applied – devoid of economic 
rationale. We know that this is not even uncommon. User participation has been achieved by 
some means overlooking that the reforms will demand more and more support and subsidy. 
There would not be much disagreement in arguing that the structural adjustment program 
is worth recommending in such cases, rejecting the PIM experiment. By now increased 
economic efficiency is regarded as a criterion for evaluating the performance of PIM. But this 
is not applied to differentiate between different units of PIM (or FMIS).

2.	 A more complex case is when participation programs are able to reduce but are not able to 
completely abolish the need for subsidies. The reason is not necessarily the inefficiencies 
of farmers that need to be changed by compelling them, through structural adjustment. 
The investment and maintenance needs of irrigation systems differ because of physical and 
ecological diversity of both macro and micro types. In more difficult terrain and eco-system 
the returns from the presently available technology may not be enough. The structural 
adjustments programs are not required to consider whether PIM (or FMIS) have brought 
relative improvement. Its single-minded recommendation of abolishing subsidies is the 
source of many woes for good performing PIM and FMIS.

In essence, the structural adjustment programs are often applied carelessly, without 
accommodating a nominally successful non-conflicting program. In my opinion, this is the source 
of the current problem that better performing irrigation systems and FMIS face from these World 
Bank – ADB promoted program. The irrigation reform programs in the 1980’s combined both 
PIM and water charges reforms, and did not find any contradiction between the PIM/FMIS and 
the fiscal agenda that was to become structural adjustment program. But conflicts arose after 
IMF-World Bank-ADB entered into the irrigation reform scene. Their impatience does not arise 
from ignorance or oversight. The unwillingness to accommodate some other kind of reform is 
closely linked to the other component of the structural adjustment program – the advocacy of 
privatization. Several decades of scholarship had ultimately established that apart from public 
property and private property there is also a third possible form-collective property. The 
common property is indeed, private property, though not individual or corporate property. The 
privatization lobby has been assiduously desisting from specifying that common property too is 
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a success of privatization. 

By the 1990’s global developments added some more areas of concern – environment and trade. 
It became clear that subsidies affect not only fiscal health but also three more spheres:

i)	 equity
ii)	 environment
iii)	 international trade 

I will not recount the facts and figures, or the arguments hoping that these are well-known to 
irrigation specialists. The adverse environmental effects of irrigation subsidies strengthened 
subsidy abolition argument. The trade distorting consequences of subsidies brought subsidy 
reform agenda in WTO. These considerations added further areas of reform and multiplied 
the global agencies favoring subsidy abolition. These agenda created additional woes for the 
irrigation sector by showing parallel attitude of non-accommodation to community based 
irrigation reforms. 

This situation has created some severe problem for developing countries. Under watchful eyes 
of several agencies, any kind of subsidy is fortunate to escape being a target only till it is not 
noticed. If one agency leaves one kind of subsidy as desirable another agency finds it an easy 
target. The conditions in the developed countries are not so bad. Although subsidies in general 
are discouraged there too, relative autonomy of the local authorities, including those of the 
national governments, can do better justice to the local needs. Also, better understanding about 
their internal conditions restrains global regulators to be too harsh on developed countries. 
Irrigation scene is the classic example. Subsidies in irrigation are discouraged everywhere, in 
developed and developing world alike, without making much effort to understand whether 
subsidies are essential and whether they serve better in the long run; which subsidies are 
protecting inefficiencies and vested interests, which others are promoting desirable qualities like 
sustainability, in a holistic consideration. 

12.2	 Know the Subsidies
Subsidies are not simply doling out of money over counters. The bug has spread wide into all 
channels of government. Subsidies are hidden in tax laws, prices or other public structures. 
Those are given as:

•	 regulatory interventions in market prices
•	 specific tax breaks
•	 uncovered costs of infrastructure provision. 

For continuous monitoring and evaluation of agricultural policies of its member countries, 
the OECD Secretariat regularly publishes measures of the size of farm subsidies in developed 
countries. These are available under different heads (viz. OECD Glossary).

The Total Support Estimate (TSE) measures the overall transfers associated with agricultural 
support. It is the sum of

i)	 Producer Support Estimate (PSE): gross transfers from taxpayers to agricultural 
producers

ii)	 General Services Support Estimate (GSSE): gross transfers from taxpayers to general 
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services provided to agriculture like research, education, extension services, 
irrigation and other infrastructure

iii)	 Consumer Support Estimate (CSE): gross transfers from taxpayers to consumers of 
agricultural commodities.

The PSE has two components: market price support and budgetary outlays.

•	 market price support accounts for the effects of trade policies like import barriers, and 
export subsidies.

•	 budgetary outlays include all government budget expenditures on farm programs.
It may be argued that all supports are not subsidies (Wise, 2004). However, it is difficult to draw 
the thin line differentiating the two, if there is truly any distinction. A complete, though somewhat 
old estimate of global subsidies was made by Van Beers and de Moor (2001:32). The following 
table (Table 2) shows the summary estimate:

Table 2: The Global Cost of Public Subsidies Each Year (1994-98 (US$ billion)

Sector OECD Non-OECD World Total
Agriculture 335 65 400
Water 15 45 60
Forestry 5 30 35
Fisheries 10 10 20
Mining 25 5 30
Energy 80 160 240
Road transport 200 25 225
Manufacturing industry 55 neg. 55
Total 725 340 1065
Total as % GDP 3.4 6.3 4.0

Worldwide, governments spent up to $1,065 billion on public subsidies each year. This was about 
four per cent of world GDP and equal to the total GDP of all low-income countries in 1999. What 
comes out glaringly is the developed and developing country contract. Subsidies amount to a high 
6.3% of GDP in the poorer countries. The rich countries subsidize much less, measured in terms 
of GDP shares. But even in spite of a smaller share, the OECD countries account for three-fourth of 
global subsidies. It implies that the national governments of the non-OECD countries, subsidizing 
a larger share of their GDP’s, face fiscal crisis far more acutely than their counterparts in the 
developed countries. But the adverse impacts of subsidies in environment and international trade 
are largely due to the heavy amount of subsidies, which are given by the developed countries. 
Much of the target subsidy abolition programs choose wrong targets.

The table also shows that water is subsidized by some $60 billion. This is mainly through the 
under-pricing of irrigation and drinking water in developing countries. In water sector the poorer 
countries are responsible for three-fourth of the subsidies. But this is misleading unless one takes 
into account the fact that the developing countries have to manage a much larger share of water 
resources. The per unit subsidies by the developed countries are much higher. Boulanger (2006) 
estimated that irrigation grants in France reached as high 262 euros/ha in some regions. These 
were on top of other direct farm subsidies. Thus, a crop farmer might receive less than 340 euros 
per non-irrigated hectare, but more than 530 euros per irrigated hectare. He estimated that the 
total amount of irrigation grants for the whole of France was 148 million euros in 2003. This 
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estimate did not include implicit subsidies to public infrastructure, such as dam construction and 
pumping network modernization, made necessary by the subsidized irrigation systems.

However, one would be completely wrong if one looks at only water subsidies for understanding 
irrigation subsidies (e.g. Mullen et. al. 2004). The major burden of subsidies on irrigation sector 
is the agricultural subsidies, which is several times more than water subsidies. One may argue 
that only a fraction of agricultural subsidies impacts on irrigation sector. Deeper probe reveal 
otherwise. The OECD estimates show that average producer support equivalents over 2000-02 
equated to US$47 billion (United States), US$92 billion (European Union), and US$48 billion 
(Japan). This is only the PSE, the TSE (total support estimates) are much higher. Commodity wise, 
these producer supports were distributed as: rice 81 percent, sugar 45 percent, wheat 36 percent, 
beef and veal 36 percent, and poultry 16 percent. Crops like rice were also the major users of 
irrigation facilities. Boulanger (2006) pointed out that roughly 80% of grants paid for irrigating 
the land in France was devoted to cereals, protein and leguminous plants (LCPL), adding that 
corn, an exotic crop in France, had concerned most of this. Most of the estimated $240 million 
per year subsides in California went to field crops such as cotton, rice, hay and irrigated pasture. 
Subsidy rates ranged from about 70 percent for sugar beets to about 3 or 4 percent for many 
vegetables and horticultural crops. Dairy, the largest commodity, had a PSE of about 35 percent 
(Summer and Hart, 1997).

In this background, the all out effort to reduce irrigation and other subsides for food grains 
farmers in the developing countries seems ridiculous. The developed countries are not able 
to produce food grains without heavy irrigation subsidy, among other subsidies. Simple trade 
theory arguments may be made about the comparative advantage of developing countries here. 
If the highly subsidized water wasting rice were not produced in California and corn in France, 
then the equivalent global demands for rice and corn would be met by the farmers in developing 
countries. The food grains farmers of developing countries will benefit from increased market 
opportunity. The prices of food grains will increase from the present global level but with 
interesting consequences. The irrigated food grains farmers of developing countries will have 
better return and in consequence, would need fewer subsidies to meet the cost of agriculture. 
This will have the desired subsidy reducing effect in the developing country. The developed 
country taxpayers will be better off because their taxes will not be diverted by the government to 
enrich the subsidized farmers, indeed, the looters – for OECD data also shows that only a fraction 
of the subsidies actually reach farm level. Apparently, food grains prices will increase. But that 
is because the subsidies are removed globally. The current set of arguments of economic pricing 
of water essentially means that prices of irrigation and hence, irrigated crops should increase. 
However, the governments of both developed and developing countries would save a lot from the 
reduction of subsidy requirements. They may use it for developmental works, or simply reduce 
taxes. Thus, global welfare is not likely to reduce – which is the essence of the arguments made in 
favor of subsidy reduction. 

There is just one flaw in this economic model of trade-based development of the poorer countries. 
Subsidies, even in the developed countries, are not the primary obstacles to increased trade by 
developing countries. The governments of the developed countries restrict their market access 
by many other ways. The Computational General Equilibrium (CGE) studies of the global trade 
models do not depict subsidies as a major source of global welfare loss. Estimates of potential 
contribution to global economic welfare from removing agricultural tariffs is ten times more 
than that from removing agricultural subsidies (Anderson, et. al. 2006). In fact, it is even more, 
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because the database (GTAP) for such studies does not include market access restrictions like 
technical barriers to trade (TBT). The huge subsidies given in the developed countries are 
certainly objectionable on the grounds of their adverse equity and environmental effects. But 
trade reforms at this juncture, should not be spearheaded against the subsidies losing sight of 
some far more serious impediments to trade.

Unlike the protagonists of structural adjustment programs, the global trade and environment 
policy makers show a more balanced attitude towards subsidies. The WTO exempts, from its 
subsidy regulation programs, what are known as green box subsidies, given for environmental 
protection. These are among the subsidies included in the OECD’s PSE data. Although market 
fundamentalists suggest that every problem is taken care of by proper pricing, other economic 
theories suggest that there are limits, and market failures occur. Government interventions, in 
the forms of regulations and support services, are desirable in such circumstances. Subsidies are 
therefore, widespread practices in health and environmental spheres. Similar arguments may 
be advanced for water management and irrigation. Unfortunately, there is little effort to draw 
attention to the environmental contributions of irrigation, PIM or FMIS. Apart from health and 
environment, subsidies are also used for promoting equity and redistribution. As for example, an 
amendment of the US Reclamation Act in 1982, for reducing a long-standing program of irrigation 
subsidies in its arid West, used a 2-tier approach. The changes made private operators of farms 
with more than 960 acres to pay a higher price for water. But no change was made for the smaller 
farmers, and for them the subsidies remained as before.

Although subsides, in general, are discouraged everywhere, relative autonomy of the local 
authorities of the developed countries, including those of their national governments, help 
them to do better justice to the local needs. Also, better understanding about their internal 
conditions restrains global regulators to be too harsh on developed countries. Irrigation scene 
is the classic example. The fiscal soundness of the developed countries did not compel them to 
agree to any structural adjustment program. They could retain their autonomy and could show 
greater considerations in domestic reforms to the needs of specific regions ad specific groups of 
people. The poor countries could not afford to do so under the watchful eyes of the IMF, WORLD 
BANK or the ADB. The WTO has been selective in allowing some forms of subsidies. These are 
some existing forms found in the developed countries. Lack of knowledge excluded showing 
special consideration for the forms in use in the developing countries. As a result, the developing 
countries are conducting something like a subsidy eradication program – hunting out the subsidy 
bug from every nook and corner. This is insensible. 

There are both good and bad subsidies. Subsidization is an important policy instrument. It is used 
sometimes for favoring a few, for protectionism, for political gains, or simply for quick results. It 
is also used thoughtfully, for promoting conservation, providing health services, attaining equity. 
The former kind of subsidies need to be abolished, the latter need greater use. There are activities, 
spheres, goals, and local features which cannot be duly cared for by depending solely on market 
forces. Subsidization of such activities, such sections and such regions are highly desirable 
strategies. The need is to differentiate between different types of subsidy requirements, weed 
out the ones with adverse consequences while assiduously promoting the positive subsidies. 
Irrigation is one such area where both types prevail. It needs a program to differentiate between 
the two.
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12.3	 Be Selective not Destructive

Irrigation systems have to improve their efficiencies and curtail their subsidy needs. There is no 
second opinion about that and I will not elaborate the known arguments. For FMIS in particular, 
diversification is another recommended strategy which is a proven one. I have no second opinion 
in this either. My doubt is whether these are sufficient, and would enable the irrigation sector to 
get rid of subsidies. Large-scale replacement of water intensive food crops is not likely to succeed. 
That would need demand management as deep as changing consumer habits along with great 
technological advances. A reasonable expectation is a modest change, marginally reducing the 
demands for water-intensive crops. In fact, increasing water use efficiency by better agricultural 
practices may be far more effective than changing cropping patterns at global scale.

If this is true, then a very large amount of water intensive crops will have to be produced for a 
long time. Improvement of international trade, by all means, will help locate their production 
in the most advantageous areas. Countries may meet their demands of water intensive crops 
by importing such crops produced in more favorable locations. This phenomenon, called virtual 
water trade, has steadily increased over the last forty years. About 15% of the water used in 
the world is for export, in virtual form (Hoekstra, A.Y.; P.Q. Hung. 2002). As much as 67% of the 
global virtual water trade is related to international trade of crops. A better international trade 
environment is sure to increase this trend.

Would it be possible to abolish irrigation subsidies completely after the culmination of all these 
processes? This requires thorough investigation. Even after all these changes, the very large area 
that will be required to sustain irrigation for producing global demand of water-intensive crops 
may include many difficult terrains and vulnerable ecosystems. Sustainable management of 
these landscapes may be costly. Adding all these costs to crops produced will achieve copybook 
economic pricing of water, but would be prohibitively high for many consumers. No nation, no 
development agency will be ready to opt for a very high food price.

There is considerable difference between agricultural subsidies and irrigation subsidies. 
Irrigation is dependent on the landscape structure, and costs of managing many difficult terrains 
are still high. Technological advances may in due course bring down the costs. But till now, it is 
high. However, water management in these areas not only produces crops but also contribute by 
way of environment management. It is recognized that water management has a very significant 
role in sustainable development. But irrigation agencies have never claimed a value for this 
contribution. The cost benefit analysis of irrigation projects, particularly the local projects, still 
revolves around the conventional crop productivity based estimations. Possible environmental 
contributions are not included.

In particular, the FMIS and PIM efforts are strong candidates for receiving credits on this count. 
Location wise, the great majority of these systems function in those areas which are under the 
purview of the UN Convention to Combat Desertification (UNCCD). Not many people understand 
that UNCCD addresses the problems particularly of such lands. Desertification is not desert – it 
is about the semi-arid and sub-humid region that is being decertified by human intervention. 
Water management is one of the basis strategies for implementing this Convention. The land and 
soil management function of irrigation systems in general, and PIM and FMIS in particular, would 
be considered very significant contribution towards meeting UNCCD obligations. In additions, 
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they may have signification contribution for meeting the Climatic Change Convention (UNFCCC) 
– which needs to be explored.

There are other avenues. A team of UNEP exports recommended (UNEP, 2006) introduction 
of eco-payments to wetland owners for the wastewater treatment services provided by their 
wetlands. Subsidies to implement water conservation measures were recommended for farmers 
in locations as diverse as northern Nigeria and Southwest United States. The irrigation analysts 
must wake up to these opportunities. Many streams of subsidies in the irrigation sector must be 
abolished. But in that rush we should desist from abolishing some highly desirable subsidies. 
There are many streams of subsidies in irrigation which would deem to be highly positive 
subsidies, with substantial long-term benefits. It is also necessary to increase the inflow of these 
subsidies. 
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13 Coping Policies, Institutions and Governance 
Challenges of Irrigation in Twenty-First 
Century(Ganesh Prasad shivakoti 1)

13.1	 Introduction
Past few decades have experienced major changes in irrigation policies; 
participatory planning and decision-making about irrigation investments, 
management transfer programs, new approaches toward assistance to farmer-
managed irrigation systems, and joint financing of irrigation systems among 
others (Coward, 1980, Uphoff, 1986, Ostrom 1992, Vermillion 1997, Groenfeldt 
and Svendensen 2000, Shivakoti et al., 2005). Several policy changes have 
been adopted by governments in many countries to improve the institutional 
frameworks for irrigation management. Irrigation management has experienced 
shift in governance mode, and it opened the way for transferring responsibilities 
from irrigation bureaucracies to user groups, recognizing the limitations of 
bureaucratic mode of irrigation management and the value and potential for local 
governance. This is not, however, sufficient for developing effective institutions. 
Solutions require understanding of institutional design, as well as dynamics of 
institutional development (Lam, 1996, 1998; Ostrom, 1990, 1992, 2005; Ostrom 
et al., 1994; Shivakoti 1992; Shivakoti and Ostrom, 2002; Shivakoti et al. 2005). 
The shift in policy and governance mechanism has resulted into varying level 
of performance as well (Lam, 1998; Samad, 2001; Shivakoti and Ostrom, 2002).

The increased water scarcity and quality concerns have generated new 
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approaches to water management and reform. The foremost issue of concern in responding to 
competition for water between agriculture and other sectors is the pressure to transfer water and 
irrigated land away from agriculture to municipal and industrial uses. This is further aggravated 
by aquifer depletion, degradation of water quality and water reclamation. The phenomenon of 
climate change and global warming has deteriorated water quality which reduces water supplies 
and ultimately can draw it away from agriculture (Rosenberg, 1992, Jodha, 2001). Sometimes, 
agriculture water use is directly in conflict with environmental protection like as the case of Aral 
Sea region in Central Asia (Lotze-Campen et al., 2002).

The issues of trans-basin and trans-boundary water transfers have been one important agenda. 
Re-allocation is a complicated and politically-charged issue that is related to questions of water, 
land and infrastructure rights and the planning, information and administrative requirements 
for using these resources. There has been a lack of appropriate institutions to deal with new 
environment of water scarcity (Molle, 2002a). However, recently, many countries have placed 
priority on integrated watershed management in their development planning. A more recent 
trend has been to promote River Basin Committees as a necessary tool for managing competition 
of water at basin level. The issue of property rights and water right is drawing much attention 
at present (Bruns and Meinzen-Dick, 2000, Meinzen-Dick and Pradhan, 2002). Similarly, 
another issue is resistance against government water policies, notably against dam construction 
(Mollinga, 2001).

Last two and half decades witnessed contradictions between state and irrigation systems. 
At irrigation system management level, state has begun to retreat from irrigation sector, in 
both investment and direct operation, in many developing countries. At policy level, however, 
irrigation, as a major factor of production for agriculture, continues to be a major policy issue of 
concern for politicians (Shivakoti et al., 2005). Main reason of the retreat of state from irrigation 
management is failure of state to find a proper role for itself in irrigation management.
The continuously changing environment in which irrigation systems operate constitutes another 
challenge to irrigation management. Rapid economic development, competitive uses of water and 
changes in the political and social setting pose many new challenges for irrigation management. 
As industrialization advances and economies develop, irrigation becomes more than simply 
delivering water to fields (Lam, 1996; Ostrom, 2005; Shivakoti and Bastakoti, 2006a).
Past studies suggest that there have been interventions of various types and different sorts 
of institutional mechanisms adopted. The variations in interventions and governance mode 
have also resulted into varied performance. Now, at the beginning of the twenty first century, 
additional water related issues are emerging. In order to develop coping mechanism with the 
State’s retreat policy, irrigation systems at the local level have come up with alternative modes of 
irrigation governance and management through development of local level institutions, including 
local multi-functional cooperatives, farmers-to-farmers training approach, alternative O&M 
mechanisms and shift in irrigated agricultural research strategies focusing on efficiency at field 
level. Researchers in the mean time have been able to provide policy feed-back through dynamics 
studies with cross-sectional data, integration of hydrological and political boundaries, analyzing 
the effect of intervention overtime, political economy approach and analysis of livelihood asset 
pentagon for irrigation system performance assessment. In this paper, an attempt has been 
made to document these changes both in terms of farmers’ development of coping mechanism 
and usefulness of emerging research methods for policy feedback for effective governance of 
irrigation systems at local level and emerging challenges ahead.
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13.2	 Emergence of Methodological Approaches for Policy Feed-Back
Irrigation and water resource related researches in the past mostly focused on use and efficiency 
of water resources. Generally, the focus was on water as a resource for multifunctional use. 
However, in the recent decades the areas of irrigation management reform and impact/effects of 
different sorts of intervention has been matter of concern for scholars. A large number of studies 
can be found in these areas. A synthesis of a brief review on emerging research methods is 
provided below focusing on integration of issues on irrigation management policies, institutions 
and governance. 

13.2.1	 Dynamics Study with Cross-Sectional Data
Generally, study of dynamic aspects requires a large set of time series data. But in order to 
study micro and field level per se at irrigation system level, scholars may be constrained by the 
availability of data sets. It is often not possible to get a time series data sets for institutional and 
management related aspects at system level. However, it is possible to study about the dynamic 
aspects of evolution of irrigation policy and institutions through the analysis of cross-sectional 
data. To deal with such problem, scholars from the University of Hong Kong and Asian Institute 
of Technology, Thailand have devised an approach trying to capture the dynamism of irrigation 
management with the change in macro level political, economic and social settings in the country 
(Shivakoti and Bastakoti 2006a). The current research project “Asian Irrigation Institutions and 
Systems (AIIS) Dynamics study and Database Management” compares the evolution of irrigation 
policy and institutions in Nepal, Taiwan and Thailand.

This broad study covers three countries Nepal, Thailand and Taiwan. These countries represent 
three different level of economic development; Nepal still being at its primitive stage of economic 
growth, Thailand represents characteristics of developing economy and Taiwan comparatively at 
the stage of full economic development. These stages of economic development can be considered 
as proxy for time Nepal representing a sort of management typical of at least few decades earlier as 
compared to Taiwan, Taiwan representing present context and Thailand somewhere in between. 
On this format, we have collected information on irrigation institutions, management and other 
aspects. This study aims to establish an Asian Irrigation Institutions and Systems (AIIS) database 
by converting earlier Nepal Irrigation Institutions and Systems (NIIS) coding form (Ostrom et al. 
1994) into more general frame-work to fit in Asian multi-country setting. With the help of this 
one shot cross-sectional data, we are trying to analyze the evolution of irrigation institutions 
with respect to development of national economy. It is hoped that the findings from the study 
would be able to capture dynamism of institutional evolution across this region and ultimately 
the research results would be able to provide feedback at the policy arena. 

13.2.2	 Integration of Hydrological Boundary with Political Boundary
In the past, many conventional studies on irrigation management have focused either on 
hydrological boundary or on political boundary as study units. We can find several examples 
of previous studies which concentrated basically on selecting irrigation systems from 
administratively demarcated boundary. Such studies basically considered the appropriation 
aspects without due attention to resource characteristics and resource boundaries. The effective 
strategy would be to integrate the hydrological boundary with political one. Such approach would 
allow us to capture both the characteristics of water resources and human/management factors.

Many resources and particularly water resources follow certain natural boundaries in the form of 
river basins at macro level and small comparable watershed at micro/meso levels. The political 



Trajectory of Farmer-Managed Irrigation Systems122

or/and administrative divisions/boundary alone cannot well capture the characteristics of such 
kinds of resources. The natural course of water resources significantly influences the provision 
of water for agricultural and other use. And similarly, the systems and water use in different 
ecological regions vary significantly. For example, we cannot think of similar kind of provision 
mechanism and infrastructure in hills and plain area. Our appropriation infrastructures also 
differ across different ecological regions.

The characteristics of water resource (source of water rather than only canal infrastructure and 
coverage) significantly influence management and institutional aspect of irrigation. Considering 
this issue, we have tried to integrate hydrological boundary (river basins) with administrative/
political boundary (regions) and ecological boundary in our ongoing study (Shivakoti and 
Bastakoti 2006b). Using this approach, we have divided country into comparable ecological 
regions and also focused on the major river basins. The idea underlying in this approach is that 
we can better capture resource use dynamics and ultimately their management and institutional 
aspects if we can integrate the natural boundary of resources with administrative one. 

13.2.3	 Analyzing Effect of Intervention Overtime
Many studies on common pool resources and particularly the studies on water resource 
management have focused on assessing the direct effect of different kind of interventions 
which were aimed at improving resource characteristics and also facilitating the provision 
mechanisms. It is easy to compare the direct effect of any intervention immediately before and 
after intervention by comparing some basic indicators like immediate change in participation, 
resource mobilization, crop productivity and cropping intensity at head and tail end of the 
system and during dry season as well. But, only few studies have adopted such approaches that 
can examine interactive effect in the long-run.

Lam et al (2005) analyzed the interactive effect of intervention on agricultural productivity and 
irrigation management in long term. The effort was made on in-depth analysis of long-term effect 
of WECS/IIMI intervention on 19 irrigation systems of Indrawati watershed in Nepal. They used 
three time slice data for analysis: before intervention, and two periods after intervention (with 
one recent time data collection). In order to explore whether the change in various indicators 
at long-term is the effect of intervention effort, if so how it resulted into ultimate productivity 
change, intervention process brought a one-shot effect and abrupt increase in productivity or 
it also mediated the effect (interactive effect) of other input factors resulting into productivity 
change. In another earlier paper, Lam and Shivakoti (2002) analyzed whether and how the 
WECS/IIMI intervention affected performance.

Shivakoti and Bastakoti (2006a) analyzed the dynamism in the resource use pattern by examining 
the changes in the institutional arrangements within a Socio-Ecological Systems (SES). They 
examined the dynamism and robustness of two irrigation systems of the Kok River system within 
the Mekong River basin in northern Thailand in the context of changing governance mechanisms 
and evolution of technological and market forces. The paper analyzed both temporal and spatial 
dynamism of the irrigation systems. The temporal dynamism was analyzed over three time 
periods: before intervention; initial operation; and long-term. The study used both primary and 
secondary data for analyzing the temporal and spatial dynamism of irrigation systems. For this, 
they used three time slice data taken during different periods.

13.2.4	 Political Economy Approach
The political economy approach has gained importance in recent periods especially on analysis 
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of government intervention and management reform process (Mollinga, 2001; Johnson et al., 
1995; Dinar, 2000). Many water management reforms and investment decisions in the past were 
influenced by political reasons. The political dimensions of water resources development are 
abundantly clear and much discussed in cases like the Nile, Jordan and Tigris-Euphrates rivers, 
and also evident in many other basins in the world (Mollinga, 2001).

The interventions in irrigation management seem to be directly affected by political and economic 
changes in local, national and international level. Cohen and Pearson (1998) analyzed irrigation 
management in northern Thailand from political economy perspective. This analysis has sought 
to explain the transformations in communal irrigation systems as a result of intersection of global, 
national and local processes. Aralal (2006) has also applied political economy analysis approach 
to understand the decentralization puzzles of irrigation reform process in the Philippines.

Different studies based on political economy approaches have suggested that reforms of any kind 
are likely to face the opposition and support of certain groups. Therefore, this approach is also 
useful on identifying the level of opposition or support, which in turn can be useful on determining 
the change of power and benefits of each affected groups. Different factors influencing the 
creation and implementation of reforms can also be generalized using this approach. 

13.2.5	 Livelihood Asset Pentagon: Analytical Framework for Irrigation 
System Performance Assessment

In the past, a large number of studies have focused on assessment of irrigation system performance. 
Most of the conventional studies assessed irrigation system performance considering the factors 
endogenous to an irrigation system. The conventional approach to water scarcity overlooks 
several livelihood aspects to which irrigation is closely tied.

Shivakoti and Shrestha (2005a) identified grossly overlooked but crucial livelihood factors 
that influence the performance of irrigation systems and developed a framework of analysis. 
They considered five fundamental livelihood assets; human capital, natural capital, physical 
capital, financial capital and social capital. The other livelihood aspects related to performance 
of an irrigation system were vulnerability context, transforming structures and processes, and 
livelihood strategies.

Subsequently, Shivakoti and Shrestha (2005b) identified most significant livelihood variables 
which can be used to assess the overall performance of irrigation systems reliably and 
comprehensibly. Those variables are: economically active in-living population; water adequacy 
both at field and at source; natural capital index; access to road and processing facility indices; 
off- and non-farm and total cash incomes; irrigation equity; irrigation management and social 
capital indices.

13.2.6	 Linking Policy with Local Context
In order to deal with changing policies, institutions and governance challenges of irrigation, it is 
necessary to assist water users associations (WUAs) to develop: (i) coping mechanisms under 
changing context; (b) alternative O&M mechanisms, and, (c) changed participation and financing 
issues. In order to sustain these mechanisms, other equally important issues are: (d) farmers-
to-farmers peer training approach as an alternative intervention strategy; and, (e) maintaining 
sustainable irrigation water use efficiency.
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13.3	 Governance Change and Coping Mechanisms: Local Multifunctional 
Cooperatives

In the present context, it is more important to examine what changes are made in organizations 
in the irrigation sector and what kinds of organizational changes may be needed to support IMT 
and to ensure sustainable productivity of irrigation systems. Among other issues, the creation 
and strengthening of WUAs is of utmost importance. It is important whether WUAs take on tasks 
other than water service provision, and what is the record of multifunctional WUAs compared to 
single purpose, water focused WUAs.

The issue of multi-functionality of WUAs is getting attention during international conferences 
and a number of interesting questions are coming forward (FAO, 2002a). The important are; 
should the mandate of WUAs restrict them to the water service? Or should WUAs be allowed to 
develop other sources of income and other types of activities? The latter is the normal course of 
action of many WUAs. What does experience show? Are multifunctional WUAs less robust than 
single purpose ones and do they maintain the infrastructure less well?

Past experiences and current trends show that active user participation (and WUA responsibility) 
is important, not only in day-to-day O&M of irrigation systems, but also in formulation and 
implementation of relevant policy, as well as in legal and institutional arrangements (Wijayaratna, 
2004). Multifunctional WUA or cooperatives would be most appropriate organizations for small 
farmers to coexist with free market forces. Such organizations also help reach economies of scale 
and enhance bargaining power.

There is emphasis from social science researchers that irrigation-based WUAs should take water 
management as base function, but it is necessary to diversify organizational activity (Turral, 
1995). The provision of multi services would, in theory, strengthen WUAs and assist in their 
sustainability through the build-up of necessary finance to manage irrigation system as well as 
organization.

In many countries, WUAs are working as multifunctional cooperatives. In northern provinces 
of Vietnam, the cooperatives are multifunctional and they deal with hydro electricity as well 
(Plusquellec, 2006). In some parts of Nepal, we can see the examples of WUAs diversifying their 
activities considering the changed context (Magarati, 2003). Chandrasekaran et al. (2003) also 
reported that some WUAs in Tamil Nadu are multipurpose organization. In addition to conveying 
water, WUAs promote increased production and facilitate marketing of the produce at a profitable 
price. In return, the WUA receives a commission on sales besides a subscription from members. 
The Tamil Nadu experience suggests that the factors that make WUAs sustainable in the long run 
are financial autonomy, multipurpose activities, and strong leadership.

13.3.1	 Farmers-to-Farmer Peer Training Approach
Water and Energy Commission Secretariat and the International Irrigation Management Institute 
(WECS/IIMI) of Nepal initiated an intervention project to assist 19 farmer-managed irrigation 
systems located in the Indrawati watershed in Nepal during 1985. The WECS/IIMI had developed 
an ingenious intervention program which had a number of relatively innovative aspects to it. 
Later, WECS/IIMI (1990) identified that the water users of the systems selected for assistance 
did not function as organized bodies to manage the operation and maintenance activities of 
their canals. Thus, farmer training for irrigation management in each system was identified as a 
priority for the implementation of the project. Members of the project decided to try a series of 
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farmer-to-farmer training tours as a method of extending ideas about effective governance and 
management of irrigation systems. 

The purpose of the farmer-to-farmer training program was to stimulate the transfer of experience 
from farmers in well-managed systems to those in poorly managed systems through site visits, 
informal exchanges, and guided discussions. The project organized farmer-to-farmer training for 
five groups of farmers from these 19 irrigation systems with each group consisting of 15 farmers. 
Each group was accompanied by two facilitators, one of whom was a member of a host system 
and the other a research assistant who was hired by WECS/IIMI for the project period. The host 
farmers from the well-managed system also worked as consultants. These consultant-farmers also 
inspected the canals and structures of the systems and discussed the similarities and differences 
in their own systems and made suggestions for improvements (Lam and Shivakoti, 2002). Since 
then, there have been numerous efforts initiated by several GOs and NGOs in several countries on 
the facilitation of peer training through the system level tours, visits and interactions. 

13.3.2	 O&M Mechanisms: Changed Participation, Targeted Credit and 
Benefit Sharing

The operation and maintenance (O&M) activities of irrigation systems require direct 
participation as well as resource contribution from its users. However, in the changing context, 
both users’ participation and resource mobilization criteria are changing. Efforts to increase 
user participation have been spurred by poor performance in efficiency, equality, cost recovery, 
and accountability of many large irrigation systems managed by government agencies. Greater 
participation by farmers through water users associations has helped to overcome many of these 
problems.

Financing is an important and difficult issue when we consider the O&M of management 
transferred systems (mainly). It relates to the constrained capacity of government to pay for 
O&M of irrigation systems. To address these aspects, it is necessary to know issues like: How 
was irrigation O&M, rehabilitation and modernization financed prior to transfer? And what 
recommendations does one have for how the irrigation sector should be financed after irrigation 
management transfer?

Financing through targeted credit are reported from different countries. In case of Brazil, private 
individuals or companies have developed majority of irrigation areas. Private developments have 
received technical support from the Government, especially under the PROVARZEAS program and 
financial assistance through targeted credit lines. It comprises many forms of irrigation ranging 
from small to large-scale, and from simple to highly sophisticated irrigation (FAO, 2000). The 
Irrigation Law and its regulations provide for the cost recovery of investment and operation and 
maintenance (O&M) costs of Government-supported irrigation projects through water charges 
on beneficiaries.
Benefit sharing is another important aspect of sustainable O&M, which ensures increased 
participation of users. Benefit sharing mechanisms and instruments consist of a broad range of 
approaches ranging from regulatory and market instruments, education and awareness building 
activities, to development of new institutional arrangements and participatory approaches. 
These mechanisms are not mutually exclusive. Rather, they seem to work best when different 
instruments are used in combination, and applied simultaneously at different scales (FAO, 2002b).

In case of transboundary river basin management, benefit sharing mechanism plays most 
significant role. Nicol (2005) reviewed the case of Nile Basin Initiative (NBI), which covers nine 
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African countries roughly covering a third of Africa’s population. The guiding principle of the NBI 
is to look beyond national boundaries to ways of optimizing and sharing equitably the benefits 
available to all through better water management, allocation and use. The important policy 
issue in this case is: Do the mechanisms exist to set up regional benefit-sharing arrangements to 
enhance overall regional food security and channel benefits to the food-insecure parts of a basin, 
including across borders?

Similarly, the futile negotiation processes over water allocation and related disputes over 
water rights in the Euphrates-Tigris river basin demonstrate that there is a need to create new 
cooperative frameworks that enable links between cooperation and development. Considering 
the limitations and shortcomings of existing water allocation mechanism, Kibaroglu (2006) put 
forward a more workable solution of “sharing the benefits rather than sharing the water itself”.

13.3.3	 Crop per Drops of Water - Agricultural Research and Irrigation

Productivity of irrigation water has drawn attention in the current period as a means for meeting 
scarcity and competing use of water in different sectors. Water can be engineered so that higher 
returns to water are achieved. ‘More crop per drop’ (IIMI 1996), the mission statement of the 
International Irrigation Management Institute, captures this principle. The wise use of water 
allows more people to participate in productive agriculture whilst reducing the quantities of 
water being abstracted for irrigation. Producing “more per drop” can release water for other 
purposes (Kandiah, 2000).

Researches on agricultural aspect and use of water for irrigation have developed different 
technologies for increasing water use efficiency. Kandiah (2000) reported that inadequate 
research and adherence to conventional practices have together resulted in a stagnation of 
technology in developing countries. To address these issues, International Program for Technology 
and Research in Irrigation and Drainage (IPTRID), FAO has been working in advancement of 
irrigation and drainage technologies in developing countries.

Israel has made significant achievement in this aspect. Arlosoroff (2002) discusses about the 
Israel -- water resources strategy in his case study of adequate water management in a highly 
water scare conditions. The policy of Israel to meet the growing demand for water focuses on 
combined supply and demand activities and investments, while the long range solution lies with 
the total re-use of its wastewater as well as brackish and sea-water desalination.

13.4	 Challenges Ahead
Irrigated agriculture has been a major factor of development during the past several centuries. 
However, as we face the new millennium, irrigation management has started to face substantial 
changes in regard to: (1) agricultural practices, (2) life in rural societies, (3) the economies of 
developing countries, and (4) the relationship of governments and private sectors. These major 
challenges will generate increased pressure for new policy goals for irrigation (Vermillion 
et al., 2005). In many respects, the earlier focus on physical capital, top-down governance, 
and “patronage with participation”, will need to shift to the recognition that social capital is 
essential, polycentric governance systems are more responsive, and irrigation systems based on 
“partnership with empowerment” are more likely to meet future needs.
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With the changing context, agricultural practices will also change around the world. For 
centuries, most irrigation water in developing countries, particularly in Asia, has been an input 
to the production of cereal gain. Prices for grains dropped by half in 1980s due to increased 
productivity after adoption of green revolution technologies, reduction in demand for rice due 
to the general increase in incomes, and subsidies given by developed county governments to 
their own agricultural sectors (Barker and Molle, 2005). Diversification of agricultural products 
will generate a demand for water at different times of the year. Coordination of water supply on 
irrigation canals will be more challenging and more farmers will rely on ground water which can 
be made available when their crops are in need of water.

The rising competition and conflicting use increases water scarcity. Another challenge which 
irrigated agriculture should face is the quality of water. Global warming and climate change has 
deteriorated the water quality ultimately reducing the available water to agriculture in future.

The integration of water-forest-land related issues are another challenge in the future. Forest use, 
land use and water availability are directly related issues. Permanent loss of forest land and forest 
cover leads to degraded watershed conditions. Agricultural land use and land cover changes also 
affect on water use and availability. Forest cover change has long-term adverse effects on water 
quality also.

The economies of all developing countries are globalizing. Physical distance is not the constraint 
as it earlier used to be. Farmers in one continent compete with farmers elsewhere. Large multi-
national corporations have begun to enter productive fields where they never existed before. 
Instead of buying raw materials from family farms, they frequently buy up the family farms and 
engage in new forms of corporate farming. Given the changing trade patterns and the de-emphasis 
on subsistence crops, farmers find that investing in commercial crops is a more valuable strategy 
than growing all of their own food and selling a little surplus. 

These changes in agriculture, rural society, and economy at large, will stimulate changes in 
governance systems and in relationship between governments and the private sector. A key to 
an effective transition is changing concept of government to that of governance. This requires 
recognizing that it is not just national governments that are crucial to building more efficient, 
responsive, equitable, and resilient societies. Top down, centralized policies have frequently 
failed in past (McGinnis, 2002). In future, governance systems will develop toward a polycentric 
structure, rather than a monocentric. Polycentric governance systems enable the creation of 
governance units that match decision-making units to hydraulic units. Polycentric governance 
systems are more complex but because there is no monopoly of political power, they can also 
respond to specific hydrological and environmental problems, generate more accurate and 
timely information, and provide effective conflict resolution at multiple scales. These systems 
will, however, face substantial pressures to achieve new policy goals for irrigation (Vermillion et 
al., 2005).

Another important challenge lies on the proper understanding of reasons and consequences 
of past reforms and intervention processes. Use of appropriate and innovative methodological 
approaches is also a need of future. If we can devise and use effective methodology for studying 
different aspects of irrigation management, it can significantly help in formulating better policy 
backed up by useful information.
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Dynamics of Farmer Managed Irrigation 
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CHAPTER 14
– kenichi yokoyama

14 Dynamics of Farmer Managed Irrigation Systems 
Towards Prosperity: Status, Lessons and 
Prospects(Kenichi Yokoyama 1)

14.1	 Introduction2

Over the past four decades, Asian region has developed from the region of chronic 
food deficit to food self sufficiency. Some countries are now moving ahead towards 
economic prosperity. Throughout the process, irrigated agriculture has been the 
heart of growth in rural areas. Timely and reliable water supply coupled with 
high-yielding varieties of seeds and fertilizers boosted agriculture productivity. 
Crop production more than doubled or even tripled in many countries, leading to 
rapid poverty reduction particularly in East and Southeast Asia. 

Looking towards the future, however, agriculture in rural Asia faces immense 
challenges. There will be 1.5 billion extra people on the continent by 2050. 
More people will be in urbanized areas with more rapid changes in social 
and economic life including dietary habits. It is estimated that demand for 
cereals will double, whereas demand growth for non-cereals such as fruits and 
vegetables will be much more. On the other hand, existing water resources are 
increasingly under stress. Many river basins face competing demands for water 
from irrigation, rapidly growing urban and industrial sectors, and environmental 

1  Principal Water Resources Management Specialist, Asian Development Bank (ADB). The 
views expressed in this paper are those of the author and do not necessarily reflect the views 
of ADB. This paper was presented in  seminar organized by  FMIST in March 25-26, 2010

2  The information in this section drew heavily on the recent study by International Water 
Management Institute and Food and Agriculture Organization (2009) funded by ADB.  
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needs particularly during the dry seasons. The impact of climate change may exacerbate the 
condition with more frequent and severe droughts and floods. The recent food price crisis also 
sent an alarming message on possible external impacts on national food security in many Asian 
countries.  

In meeting the future challenges, rigorous efforts are needed to enhance the productivity of 
irrigated agriculture. At present there are large gaps between the average yields of cereals in 
irrigated area–2.7 t/ha in South Asia and 4.0t/ha in East Asia in 2000–and potentials attained 
in advanced areas within the regions. Given the relatively limited scope in expanding irrigation 
and increasing yields in rain-fed areas,3 improving the performance of existing irrigated areas 
remains priority for many countries. They also need to produce diversified crops to meet the 
diverse needs of consumers. This will require improved infrastructure and its management 
systems, farming practice, linkages to input and output markets, and their human interface.    

Since the 1980s, farmer involvement in irrigation management has been focused by policy 
makers and external financiers. This is pursued as participatory irrigation management (PIM), 
by improving existing farmer managed irrigation systems (FMIS), and promoting irrigation 
management transfer (IMT) of the systems built by irrigation agencies. Farmer empowerment 
and capacity building still remains centerpiece of development efforts in meeting the said 
future challenges. However, a recent study by International Water Management Institute (IWMI) 
and Food and Agriculture Organization (FAO) (2009) funded by ADB reported that PIM/IMT 
initiatives have not lived up to the expectations, calling for renewed efforts with improvements 
and exploration of alternatives. This paper aims to present key factors that appear to be underlying 
the performance of PIM/IMT initiatives, based on the author's experience in similar schemes 
assisted by ADB primarily in South Asia and other countries including Japan.  

14.2	 Key Factors Underlying PIM/IMT PerformancePolicy Framework 
and Enforceability

In pursuing irrigated agriculture productivity enhancement through PIM/IMT programs, 
establishment of requisite policy framework–policy, law, and implementation guidelines–has 
been pursued in many countries. The framework usually declares policy objectives, and then 
sets out principles, guidelines, and institutional framework to achieve those objectives. In Nepal, 
Irrigation Policy was first promulgated in 1992, and revised in 1997 and 2003. The Policy 
duly recognized the imperativeness of participatory management in irrigation systems. Many 
countries have national water policies adopting the same or similar principles of PIM. 

While these should be appreciated as the essential first step, there has been a sizable gap 
between the policy declarations on the one hand, and field-level implementation of the declared 
policies on the other. For better implementation, there is a clear need for (i) clearly specifying 
implementation procedures and arrangements in a consistent manner with the policy principles, 
and (ii) establishing their effective enforcement mechanisms. 

A relevant practice in this regard is found in Japan,4 where all irrigation related public works funded 

3  This is except for lower terrains of eastern South Asia region having further potentials for groundwater 
irrigation. 

4  The country has about 2.9 million ha of irrigated land in 2003. Irrigation systems are mostly managed by land 
improvement districts or WUAs, totaling 6,345 in number and 4.2 million farm households. 
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by the government at any level must first be requested by the concerned water user association 
(WUA) with (a) written consent of more than 67% of all the cultivators of the command area,5 
and (b) fully appraised project plan including the WUA's duties such as cost recovery for O&M 
and investments, as a milestone of approving or initiating the government-funded works.6 This 
has been stipulated in the Land Improvement Law that dates back to 1899. Where there is no 
WUA, the Law requires that WUA establishment process needs to take place concurrently with 
the planning process. Nationwide, all projects must follow the procedure. 

A similar procedure was adopted in Bangladesh in its Participatory Water Management 
Guidelines in 2000. It has been put into practice by Local Government Engineering Department 
(LGED), which is responsible for water management schemes having the command area of less 
than 1,000ha. LGED pursues compliance to the Guidelines in their programs nationwide.7 The 
procedure has also been promoted under the Community-managed Irrigated Agriculture Sector 
Project (CMIASP) assisted by ADB in Nepal. However, its implementation remains a challenge, 
since other programs do not oblige such requirements. There has been a tendency that it is 
taken as complex or burdensome. More consistent approach would be needed for its successful 
implementation, as well as ownership by the agency staff.8

14.3	 Public Irrigation Agency and Client/WUA Orientation
In promoting FMIS improvements and IMT through public programs, the role of the public 
irrigation agency (IA) and its field staff is most critical. PIM/IMT programs require day-to-day 
interactions with WUAs and farmers. Their success therefore requires the attitudes of the IA staff 
to provide irrigation programs in a manner under which farmer aspirations are cost-effectively 
met and self-sustaining development and O&M mechanisms are set in place. This requires the 
IAs to become service oriented agents driven by the desire to serve for the welfare of the WUAs 
as important partners, from a traditional construction-driven agency that sees WUAs and their 
interests as subordinate. This remains a critical challenge in many countries. 

In the above example in Japan, this service orientation mechanism has been embedded in the 
said Law. Specifically, the IA staff is bound to work closely with WUAs during project preparation, 
implementation, and post-implementation, given its principle that no works can be implemented 
without the request or consent of the WUA.9

In the field of private corporations, there are numerous examples of a drastic change in the culture 
and management from loss-making sick company to a leading corporation in a short period. 
Such change is often underlain by (i) a major shift in the perception of the raison-d'être of the 

5  Under the Law, all command area cultivators are legal members of WUAs. With the consent of more than 
67% of the members, the Law enforces the application of the WUA duties to all the members regardless of the 
consent. In practice, more than 90% of members' consent is pursued for higher consensus. 

6  The latter in many cases are prepared by the government in consultation with the WUA. 
7  LGED has only two programs for the sector to cover the nation assisted by ADB and by JICA. On the other 

hand, the implementation of the Guidelines by Bangladesh Water Development Board that is responsible for all 
larger schemes remains a challenge, with its implementation still limited only to externally assisted programs. 

8  Further appropriate procedure may need to be explored for larger-scale schemes, where main and distributaries 
level canals may need to be constructed early for efficient time management of program benefit delivery. 

9  It is interesting to note that senior representatives of large and long established WUAs treat the mid- and junior 
level staff of the IA as their subordinates in many circumstances.
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organization ("perception" reform), (ii) culture to encourage sense of achievements in making 
changes for the better, and (iii) strong and dynamic leadership who drives the process. 

We remain optimistic that such change in attitude is also possible for the IAs promoting PIM/
IMT. There are cases where strong leadership was able to change the staff perception and 
organizational performance in the public sector. One example, although slightly different in the 
operating sub-sector, could be Phnom Penh Water Supply Authority of Cambodia, which has 
developed as a role model of public sector water service delivery agency. Under long term strong 
leadership of its general director, the Authority fully operates the norm of high service quality 
and provider accountability, and attains reliable water supply with low water loss, 99.9% cost 
recovery for house connections and O&M, and regular operational profits. They have carefully 
crafted service quality maintenance and staff incentive systems to self-sustain the operation. The 
case of LGED is also noteworthy in this relation, which grew from a small rural works cell in the 
1970s to a full-fledged rural infrastructure department with annual expenditure of $480 million 
in 2007/08, under the stable long term leadership of Chief Engineer. They introduced strong 
norm of efficiency and quality in project implementation.10

Apart from the importance of perception reforms for the IAs, effective operation of the WUA-
driven approach of PIM/IMT program implementation also requires necessary incentives and 
logistics for field staffs. This is a significant challenge for countries like Nepal where many 
irrigation schemes and WUAs are located in remote areas. The importance of staff "incentives" 
cannot be overstated, which includes not only (i) logistics to undertake the field works with 
WUA interactions, but also (ii) availability of resources to support sufficient planning and WUA 
development, and (iii) rewards and recognition for (a) higher quality of WUA development and 
quality and thoroughness in planning, and for (b) motivating more demand and scopes for WUA-
driven works. In many cases, IA managerial staff tends to press for fast physical and financial 
progress against the quality of the preceding process that is time consuming but has often 
fundamental implications for the sustainability and prosperity of FMIS and IMT schemes. Good 
service orientation to WUAs is not usually recognized as rewarding performance, either. 

14.4	 WUAs – Demand-driven Genuine Development towards FMIS 
Prosperity

Any FMIS with prosperity will have high irrigation intensity and water use efficiency, diversified 
cropping pattern including high value crops, and high yields. This calls for genuine WUAs that can 
operate, maintain, and progressively improve irrigation infrastructure on its own while seeking 
support of the IAs as necessary, and can also facilitate the move towards the common goal of the 
WUA members–enhanced crop production and community livelihoods. 

However, many WUAs have large gaps to develop their institutions and capacities to such level 
of maturity. Many are suffering from unequal water distribution with large wastage and loss, 
chronic deterioration of irrigation infrastructure, and subsequent reduction of irrigated area. 

10  In Nepal, the CMIASP has been facilitating the preparation of vision and institutional development strategy 
by Department of Irrigation (DOI) towards reflecting the principle of PIM in its organizational management. 
This was to support the organizational change process from a bottom up approach. A good draft document was 
prepared by 2005/06 and discussed in a few rounds of workshops at the regional and national levels. Further 
efforts appear necessary to disseminate and discuss the draft with field staff for the stronger ownership.



Trajectory of Farmer-Managed Irrigation Systems134

A critical question is how the PIM/IMT programs can attain genuine WUA development: what 
are the specific measures and approaches to generate self-sustaining development mechanisms 
within the WUAs. 

There are a number of literatures and findings regarding the necessary elements and approaches 
for the establishment and functioning of successful WUAs. These have been intensively presented 
and discussed during the past international FMIS seminars.11 Key elements could be synthesized 
to include: 

•	 Legal and regulatory framework to clearly define the WUAs' powers and duties (including 
the power to undertake O&M and mobilizing local resources from the members), and the 
regulatory mechanism for the appropriate functioning of WUAs;

•	 WUA's four key functions (planning and decision making; resource mobilization and 
management; communication and coordination; and conflict resolution) to undertake 
its activities (water distribution, maintenance, etc.) are put in operation with progressive 
establishment of rules, roles, precedents, and procedures, with transparent records kept;

•	 Eight principles of Ostrom (1992) including the above, covering (i) clear boundaries in area 
and members; (ii) balance in member contribution and benefits; (iii) sanctions to violators; 
(iv) agreed rules that can be modified by members; (v) timely conflict resolution mechanism; 
(vi) monitoring by accountable people; (vii) organizational layers dealing with different 
decisions and functions; and (viii) autonomy and legal recognition; 

•	 Critical technical basis, i.e., sound irrigation infrastructure (from main to minor and sub-
minor canals, and field channels) that can provide fair and transparent water distribution;

•	 Social factors including (i) mutual trust and community spirit (sense of solidarity and social 
responsibility) to pursue common goals; and (ii) organizational drive to move towards the 
goals led by genuine leadership that creates critical "demand for change".

In general, government financed PIM/IMT programs tend to have provided insufficient time, 
attention, and resources to bring the WUAs up to the levels having sufficient mechanisms and 
momentums for self-sustaining progressive development. It has often been evaluated that they 
have focused too much on structures and formalities, such as enrolling members, setting up 
committees and subcommittees, and defining constitutions and by-laws following the standard 
formats prescribed by the government. In response, recent programs are taking a more "task- or 
function-based" approach to support WUAs' capacity development to this end, although this is 
a time-consuming challenge. Furthermore, as pointed out by Uphoff (2002), such approach may 
still be deemed "supply driven" and insufficient, unless WUAs are motivated to strongly drive the 
process on their own, with the creation of "demand for change". 

The examples of successful WUA development, such as those reported by Uphoff (2002) for 
Sri Lanka and others found in the region have general common tendency, including (i) WUA's 
demand for development is motivated, e.g., with exploration of common WUA vision and goals 
(that can unite the members and stimulate their participation); (ii) genuine local leaders are 
identified who can drive community actions with communication and coordination; (iii) 

11  For example, they were intensively discussed in the articles by Uphoff (2002) including the excellent example in 
Sri Lanka in the 2nd FMIS seminar, Abernethy (2004) and Sutawan (2004) including the reference to Ostrom 
(1992) in the 3rd FMIS seminar. 
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progressive community actions are facilitated for better water management and local agriculture 
development (even before main physical work starts); (iv) bottom up approach is taken starting 
the lower level of management units (such as turnout level);12 and (v) sufficient time and efforts 
are provided to support the process of community decision making and actions while putting 
into operation WUA functions and tasks. 

Despite the above, rural areas in some countries have started to see rapid social and economic 
transformation, including urbanization, out migration, increased off-farm employment 
opportunities for farmers, increased absentee landowners and share croppers, and their higher 
education levels leading to diversifying social values. These have implications for the effective 
functions of the community-based organizations such as WUAs. The structure and operational 
modality of WUAs also need to adapt to the dynamic socio-economic environment of the rural 
areas towards the future, such as with increased use of cash as opposed to labor contribution, 
and stronger orientation and attitude as service provider to deliver irrigation to the farm plots as 
opposed to community organization to manage the common resources.   

14.5	 Capacity Building and Regulatory Systems and Agencies
As stated, there are generally large gaps between the present and the requisite status and 
capacities of WUAs that are suffering from poor infrastructure and O&M to ideally become self-
reliant agents that can drive the path towards community prosperity on their own. As such, 
capacity development and facilitation support is arranged in virtually all PIM/IMT programs, 
with the increased use of NGOs as supporting agency. In this context, IAs are entrusted to play a 
critical role to manage the capacity development process while providing regulatory functions 
including monitoring and guidance for the effective functioning of the established WUAs. 

14.5.1	 IA Role and Capacity

Most of the IAs have been historically established as agencies to construct and manage 
irrigation infrastructure, and had little staffs and capacities to support and manage the WUA 
strengthening. As such, the concerned roles have been entrusted to external consultants with 
establishment of new divisions and staff deployment in the IAs, who are expected to take over 
the duties of managing WUA strengthening, monitoring, and regulation. In general, progress and 
performance of IAs are at most mixed, underlying the gaps between the policies declared and 
their implementation status. Nevertheless, concrete progress albeit still initial has been observed 
in some countries, such as LGED and some state level IAs in India, which have established a 
specialized directorate, inventorying and regular auditing of WUAs, and benchmarking of scheme 
wise water management. 

In case of Nepal, however, the programs are still run on a project-by-project basis with significant 
roles played by consultants, which could be transferred to the designated office such as Irrigation 

12  In case of Chhattisgarh Irrigation Project assisted by ADB in India, action plans are prepared and implemented 
at turnout, distributaries, and WUA levels starting with simple actions such as canal cleaning and efficient and 
water tight turnout operations and improved agriculture practices. Impressive results have been achieved even 
before physical works are fully implemented, with increased irrigated area (from 70% to 100% of command), 
introduction of tail-first water distribution, and yield increase (70% in irrigated area and 200% in non-irrigated 
tail end).   
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Management Wing of DOI. A concern also remains as to the limited regulatory role or monitoring 
and support provided to the WUAs of the completed FMIS projects.13 Many of the FMIS have 
not necessarily provided full confidence in terms of sustaining O&M let alone its progressive 
agriculture development. Systematic monitoring and support could be arranged with small fund 
in the existing PIM programs that may still be able to deliver large benefits. 

14.5.2	 Supporting/Facilitating Agents for WUA Development

Recent PIM/IMT programs in particular those assisted by external funding agencies have 
increasingly utilized the resources of local NGOs in providing WUA capacity development 
support. It has been learned that NGOs, experienced in working with people at large, can meet 
the purpose. However, their capacities also need to be carefully developed in terms of the specific 
skills needed for WUA-driven irrigated agriculture development. In particular, skills development 
and handholding support are needed for NGO staffs to be able to identify problems and diagnose 
effective measures for efficient and equitable irrigation O&M and agriculture development. There 
has been a tendency that programs, focused on social mobilization aspects, have not sufficiently 
attended to these critical WUA needs, which can initiate significant "drive" for problem solving.   

In theory, any personnel with such skills and capacities for WUA strengthening can be developed 
and pooled at local district or sub-district levels. In this context, there is a scope that such expert 
may be identified and trained from WUAs having established exemplary functions and activities 
attaining the organizational objectives. In Nepal, there are WUA federations at district and 
national levels, whose capacity may be progressively developed in this regard. 

14.5.3	 Role of Training and Knowledge Institutions

Given the significant time and resource requirements to establish the staffing strength and 
capacities within the IAs, developing and retaining permanent training (including training of 
trainer) capacities within the training and academic institutions could be a good practice. Such 
efforts are now seen in increasing number of countries. Likewise, there are substantial roles that 
can be played by the existing knowledge institutions to accumulate the experience and knowledge 
of PIM/IMT programs within individual countries, and provide advice, guidance, and capacity 
support to the IAs by forging partnership. Such knowledge base can also be strengthened by 
linking up with international networks with the similar knowledge institutions.  

14.6	 Role of Sound and Appropriate Irrigation Infrastructure and O&M 
Systems as Fundamental Elements of Successful PIM/IMT

The critical importance of irrigation infrastructure and O&M systems needs to be recognized as 
the basis and means towards achieving the collective WUA goals of enhanced farmer welfare. The 
said study by IWMI and FAO14 noted that conventional PIM/IMT programs have paid insufficient 
attention to infrastructure and its management aspects during the reform process, thereby 

13  Apart from regulatory role of individual WUA performance, limited functions have been put into place to 
regulate the water allocation and use by multiple WUAs and other users from a river basin management 
perspective, which would be needed particularly for the effective management of basin water resources during 
the dry seasons.  

14 IWMI and FAO 2009. Revitalizing Asia's Irrigation: To sustainably meet tomorrow's food needs. Colombo, Sri Lanka.
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contributing to the underperformance. There have been cases of inappropriate design and poor 
construction quality, difficulties in controlling and operating the systems, flaws in operation 
strategies, and inability for systems to adapt to changes in farmers' needs. 

14.6.1	 Irrigation Infrastructure

In some circumstances, PIM/IMT programs have handed over the irrigation infrastructure 
that was still in a dilapidated condition or with simple rehabilitation, which cannot meet the 
operational needs of the farmers. In general, improving the performance of irrigated agriculture 
requires more flexibility in water delivery to turnouts and individual farm plots. This requires 
system improvements (beyond rehabilitation) to provide sufficient control structures, extension 
of field channels from turnouts to individual farm plots, and installment of gauges and other 
measuring devices to allow objective water management. Obviously, the design of the improved 
irrigation systems should be diagnosed based on the systematic assessment of the capacity and 
performance of the existing infrastructure, and driven by the water management needs of the 
WUAs. Ideally, such system improvement plan may be tied up with the progress in WUA maturity, 
by setting out the specific actions over the immediate (e.g., removal of deferred maintenance), 
short (high priority spot works to reduce conveyance loss), and medium (works requiring major 
investments) terms. 

In Nepal, improving irrigation infrastructure of FMIS is particularly challenging, given the difficult 
physical conditions including geological instability of the hills and vulnerability to flooding and 
river erosion. Historically, FMIS have had their own in-built adaptation mechanism to those 
dynamic natural events by responding with immediate rehabilitation works by mobilizing labor, 
and adjusting irrigation area and practices accordingly. On the other hand, there has been a 
tendency in the public FMIS programs to provide heavy head works including bank protection 
and extensive canal lining as permanent solutions to the existing problems. These were planned 
and provided in a short span of time as one time solution, in some cases with limited data and 
risk assessments, and where loss and leakage from diversion boxes and turnouts contributes far 
more to the conveyance loss compared with canal seepage.15 Cautious approach would be needed 
in considering costly head works and canal systems, with introduction of more effective cost 
sharing with WUAs, and sufficient studies on their needs and sustainability. More focus could be 
placed on simple priority improvements of key causes of high conveyance loss, and use of mobile 
systems such as portable pipes for landslide prone areas. Costlier works may be envisaged in the 
medium term after demonstrated development of WUAs including significantly improved O&M 
on the basis of the short term priority works. 

14.6.2	 Efficient and Equitable System Operation and Sustainable 
Maintenance

Sufficient attention, resources, and arrangements are needed for ensuring effective O&M and 
underlying WUA management systems in the PIM/IMT programs. It has been expected that 
physical improvements may be sufficient to induce necessary user capacity to manage the 
renovated irrigation systems, but this has largely been proven incorrect. In many circumstances, 
intensive support has been necessary to pursue equitable and efficient water distribution through 
farmer motivation. This is particularly the case during the dry season where existing water use 

15  ADB, 2007. Project Completion Report on the Second Irrigation Sector Project in Nepal. 
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tends to be concentrated in head reaches with the dominance of high water using crops such as 
paddy. This is unquestionably a high challenge, but there are a number of successful cases that 
can be drawn as lessons, such as the system of tail-first irrigation rotation introduced for kharif 
season, and introduction of annual land rotation and/or promotion of crop diversification for 
more efficient and equitable use of water in the dry season. These have been reported in some 
PIM programs in the South Asian countries. Finally, WUA capacity for routine and non-recurrent 
maintenance should also be ensured with sufficient motivation and on-the job training.   

14.7	 Prospects for Collective Agriculture Development Led by WUAs
In general farmers in the WUAs have genuine interest to enhance agriculture production 
building on the improved infrastructure and management systems as a means to this end. Some 
experience in ADB-assisted PIM projects in Chhattisgarh and Orissa in India, albeit initial stage 
of implementation, has indicated highly positive farmer response when planning process takes 
up irrigated agriculture development (compared with better water management) as a possible 
WUA goal and sets out problems and diagnoses encompassing crop production, water delivery 
hardware and software, and WUA's institutions to support this end. Thus, there exists a scope for 
(i) motivating a drive or demand for WUA development with integrated planning for irrigated 
agriculture (beyond irrigation hardware and its management), and (ii) facilitating the WUAs to 
become a cohesive platform for driving the local irrigated agriculture development. They may 
be actively involved in field channel extension and collective bargaining of input purchase and 
agriculture product marketing. Highly successful achievements have been reported in India 
and Sri Lanka (with the establishment and prosperous operation of WUA-cum-farmer producer 
company), as well as in Bangladesh (engagement of water management associations in rural 
entrepreneurial activities such as vegetable seed multiplication and microfinance).   

In the context of Nepal, agriculture in many FMIS in particular in remote areas is still subsistent-
oriented. Careful and concerted efforts are needed in facilitating the delivery of key inputs support 
services, and careful assessment of the post-harvesting marketing opportunities, based on which 
WUAs actions may be facilitated to pursue input purchase and output marketing linkage with 
collective bargaining power. On the other hand, there are a large number of FMIS which were 
provided with assistance in the past, yet little attention has been provided to assist the concerned 
WUAs to pursue the opportunities on the basis of the irrigation infrastructure and management 
systems provided. Such opportunities may be explored in the existing and future PIM programs 
as a priority for gaining large unattained returns.  

14.8	 SUMMARY AND CONCLUSION
Most Asian countries has attained food self sufficiency from chronic food deficit over the past 
four decades with crop production growth by 100-200% led by irrigated agriculture induced 
by green revolution. However, the region faces immense challenges for the future, with further 
doubling of cereal demand over the next 50 years and even higher demand for non cereals to feed 
the increased and more prosperous population amidst severe stress in water and land resources. 
Enhancing the productivity of irrigated agriculture holds the key to meet the needs, for which 
improved management of existing irrigation systems with better agriculture practices remains 
priority. While much effort has been provided to promote this through PIM/IMT over the last two 
decades, the programs have not yet lived up to the expectations, calling for renewed efforts with 
necessary improvements and exploration of alternatives. 
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A review of key elements of the PIM/MIT programs indicates that the progress is still half way 
through towards institutionalizing genuine PIM under which self sustaining O&M and irrigated 
agriculture development mechanisms are put in place in the WUAs. Much more serious efforts 
are required in terms of institutional reforms for the IAs to become service oriented agency 
with more binding mechanisms to implement the policy principles for PIM. WUAs need to be 
strengthened with sufficient time and resources taking into account the time-consuming nature 
of institution building process. This could be effectively pursued by motivating strong demand 
for development within the WUAs that may drive the process of defining formalities and putting 
into operation their requisite functions and tasks. Much is still to be done for setting up (i) 
appropriate capacity building mechanisms through trained experts in NGOs and local training 
institutions, along with (ii) its management and regulatory systems at the level of the IAs that 
may be supported by local knowledge institutions through partnerships. The process should 
duly reflect critical importance of improved irrigation infrastructure that should be carefully 
designed to meet the specific operational needs of the WUAs (e.g., control structures to allow 
flexible management), and their progressive and quality implementation. Likewise, sufficient 
facilitation and training would be essential to practice improved water distribution for better 
equity, efficiency, and productivity. Finally, opportunities should be fully explored to motivate 
WUAs to lead local agriculture development process building on irrigation hardware and 
software, keeping the former as a prime objective and the latter as effective means to this end.  

In the context of FMIS in Nepal, the above assessment may largely apply. However, special 
implications may be drawn from their unique characteristics, such as vulnerability to landslide, 
flooding, river erosion and other calamities. Cropping tends to be subsistence oriented in such 
vulnerable and/or remote areas. Process of FMIS development in such conditions would generally 
require longer time, calling for carefully sequenced progressive improvements in irrigation 
hardware and management software, along with cropping practices. On the other hand, existing 
PIM programs tend to be provided as one time solution provided over a relatively short period 
of time focusing on a small number of selected systems. Limited attention is provided to a large 
number of completed schemes which may still have large scope for improvements in ensuring 
sustainable O&M and more productive agriculture. Under the circumstance, future PIM programs 
may need to take a more programmatic approach (as opposed to the present subproject specific 
approach), covering much larger number of schemes (including completed FMIS) and supporting 
the progressive system improvements based on the long-term sequential development plans 
crafted for the individual schemes.  
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Understanding the Dynamics of Institutional 
Change and Irrigation Assistance

CHAPTER 15
– wai fung lam

15 Understanding the Dynamics of Institutional 
Change and Irrigation Assistance(Wai Fung Lam 1)

It was in 1991 when I first visited Nepal as a graduate student at Indiana 
University, working on a research project on the management of common-
pool resources under the leadership of Professor Elinor Ostrom. To get myself 
prepared for the visit, I had been reading case studies of irrigation management 
in Nepal written by some very experienced researchers and practitioners. These 
case studies are extremely valuable. They not only allowed me to learn about 
irrigation management of Nepal and the country, but more importantly provided 
a rich body of information for our research team to construct a Nepal Irrigation 
Institutions and System (NIIS) database by coding information described in 
these case studies.

The 1991 visit was a real eye-opening experience for me. Being someone who 
was brought up in a big city where people take for granted that food comes from 
the supermarket and water comes from the water tap, I was impressed with what 
I saw in the field. Even though I had learnt from the case studies that farmers in 
many irrigation systems in Nepal had to deal with a perilous physical environment 
in trying to make water available to their fields, I could not help being startled 
when I saw for myself what a perilous physical environment could mean in 
Nepal. I was amazed to see how farmers in many systems, despite the challenging 

1  Associate Professor and Head of the Department of Politics and Public Administration, The 
University of Hong Kong. This paper was presented in  seminar organized by  FMIST in 
March 25-26, 2010
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physical environment, were able to engage in all kinds of genius collective action to manage their 
systems effectively. Many people often assume that irrigation management is merely a matter 
of technological fixes, and that water will start to flow in canals once irrigation infrastructure is 
put in place. During the visit, I was surprised to see how some very sophisticated infrastructure, 
much of which was invested by the government and international donors, had become inoperable 
due to a lack of proper maintenance and use; at the same time I also observed how farmers in 
disparate locations in Nepal made use of rudimentary materials and local knowledge to create 
marvels. For someone who had always thought that the onus of public problem-solving was upon 
government, what I observed during the visit built in me a deep appreciation of the importance 
and power of self-governance in not only irrigation management but in all domains of human 
endeavor; such appreciation has since continued to grow as I have learned more and more about 
farmer-managed irrigation systems in Nepal and elsewhere.

15.1	 Features of FMIS

With the excellent work by researchers who have a deep interest in farmer-managed irrigation 
systems in Nepal in the last several decades, we have accumulated a rich body of knowledge 
about irrigation management and institutions. Three lessons are of particular importance to 
the policy and academic circles. First, irrigation management is by its very nature a series of 
“socio-technical” processes that not only involve effective operation of irrigation infrastructure 
but also require productive collective action among users and managers of an irrigation system. 
Local farmers who appropriate water from an irrigation system are not simply system users but 
important actors in the management of the system. The ways they relate to one another and the 
infrastructure is a major determinant of irrigation performance and system robustness. Much 
research evidence has shown that technological fixes do not necessarily bring about irrigation 
performance; in fact in many instances, improved infrastructure has inadvertently attenuated the 
power asymmetries between head enders and tail enders in an irrigation system which, in turn, 
adversely affected farmers’ collective action (Lam et al., 1997; Lam 1998).

Second, evidence from many communities across Nepal has suggested that local farmers not only 
cope with collective action problems, but they are also capable of crafting rules to govern their 
own systems. The potential of self-governance is by no means trivial. In Nepal and elsewhere, 
some of the oldest, most long-enduring irrigation systems have been constructed, governed 
and maintained by farmers themselves for a long period of time (Yoder, 1986, 1994; Ganesh 
et al., 2005). Research has also suggested that, even in irrigation systems that are governed by 
government agencies, a certain degree of self-governance at the field level is essential to effective 
operation of the systems (Chambers, 1988; Lam 1996b).

Third, self-governance does not just exist, but is fostered and sustained by institutions that 
regulate farmers’ interaction concerning irrigation operation and maintenance. Research in the 
last several decades has provided solid evidence that well-designed local institutions can facilitate 
trust and reciprocity among farmers; such social capital provides the basis for collective action 
among farmers and, hence, irrigation performance. In particular, based upon careful theoretical 
analysis and meta-analysis of a large number of empirical case studies, Professor Elinor Ostrom 
and her colleagues have identified eight principles of institutional design for robust governance of 
CPRs: (1) clearly defined boundaries, (2) congruence between rules and physical conditions, (3) 
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collective-choice arrangements, (4) monitoring, (5) graduated sanctions, (6) conflict-resolution 
mechanisms, (7) minimal recognition of rights to organize, and (8) nested enterprises (Ostrom, 
1990, 1992, 2005). 

While we have gone a long way in understanding the design and performance of irrigation 
institutions, there is no ground for complacency. Although the diagnosis that neither a bureaucratic 
mode of governance nor technological fixes is a panacea for irrigation performance seems to be 
straightforward, the solution is not as simple as many might have expected. In the last decades, 
governments in many Asian developing countries, often with the assistance of international 
donor agencies, have embarked on various intervention programs that aim at developing 
new institutional frameworks for irrigation management. An exemplar of these efforts is the 
management-transfer programs in many countries that aim at turning over the authority and 
responsibility of irrigation operation and maintenance in agency-managed irrigation systems to 
farmers using the systems (Vermillion, 1991). The results of these and many other intervention 
programs, however, have been mixed (Lam 1996a; Shivakoti and Ostrom, 2002). In many 
instances, farmers perceived the management-transfer exercise to be an excuse of shirking on 
the part of government. Perhaps the important lessons that one can learn from these experiences 
are that (1) one cannot take for granted that farmers will automatically organize themselves, 
and (2) the “blueprint” approach to jumpstart local irrigation institutions is not viable. To 
develop effective local irrigation institutions requires a good understanding of not only the 
nuts and bolts of institutional design, but more importantly the dynamic of institutional change. 
Unfortunately, except for some notable exceptions, much of the irrigation research in the last 
several decades has focused on the static question of what kind of institutional designs are more 
likely to bring about good irrigation performance; relatively little attention has been given to the 
question of how institutions evolve and change in response to changes in the broader context. 
To better understand institutional change, the analysts need to develop a dynamic explanation 
of institutional change by focusing on the interaction between individual choice, institutional 
design, macro political-economic context, and the nesting of local institutions within the broader 
institutional context.

15.2	 Innovative Irrigation Assistance Project

In the following, let me share with you some of the findings of an on-going research project that 
seeks to understand the dynamic complexity and performance of a very innovative irrigation 
assistance project that was initially taken in Nepal more than 25 years ago2. In 1985, the Water and 
Energy Commission Secretariat (WECS) of Nepal and the International Irrigation Management 
Institute (IIMI) developed an ingenious intervention program for 19 irrigation systems located 
in the Indrawati River watershed in Sindhupalchok District which tried to overcome the “best 
practices” trap that prevailed at the time in regard to assisting irrigation systems. The funding 
support was provided by FORD Foundation, New Delhi. The project was designed by Prachanda 
Pradhan and Robert Yoder who had long experience with farmer-managed systems and had 
observed the failures of many expensive interventions that had imposed their own designs 
without any involvement of the farmers (Pradhan, 1989a, 1989b; Yoder, 1986, 1991, 1994).

2  This section draws on Lam and Ostrom (2010), and Ostrom, Lam, Pradhan, and Shivakoti Forthcoming..
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Instead of simply spending large funds and imposing a top-down planning process, the WECS/
IIMI project extensively involved farmers in deciding what should be done. Specifically, the 
project was innovative in several aspects: (1) the farmers could choose whether to be involved 
or not; (2) the project provided technical assistance but purposively did not provide full funding 
for engineering improvements and the farmers were expected to provide core labor and some 
materials; (3) the farmers had to provide a full rank ordering of the improvements that they 
desired; (4) the farmers examined the engineering plans and had to approve them before they 
were implemented (in other words, the farmers had a veto over engineering plans that were 
not consistent with their preferences); (5) if the farmers were able to reduce the monetary 
expenditures for the highest-ranked projects by their own contributions, the released funds 
were then allocated to the next ranked project on the farmers’ lists; (6) participating farmers 
were expected to go through “farmer-to-farmer” training offered by some of the more productive 
irrigation systems in Nepal; and (7) each farmer group was expected to write its own internal set 
of working rules that covered how future decisions would be made for their system.

15.2.1	 Longitudinal Impact study of Innovative Irrigation Assistance

In an effort to understand the impact of this intervention, our research team entered the data 
collected by the WECS/IIMI team in a database we had already created, called the Nepal Irrigation 
and Institutions (NIIS) database (Lam, 1996a, 1998). In our NIIS database, we were already coding 
variables related to various physical and institutional features as well as irrigation performance 
of the systems we were able to study in the field. By augmenting the data collected by the WECS/
IIMI team in 1985 about the systems before the intervention, this “Time Slice 1” serves as a 
benchmark against which the impact of the intervention can be assessed. In 1991, members of 
research team visited these same 19 systems to conduct a second round of data collection using 
the coding instruments developed for the NIIS database. The collected information describes the 
action situations of the systems a few years after the intervention, which constitutes the “Time 
Slice 2” data. In an earlier study, Ganesh Shivakoti and I compared performance at Time Slice 1 
and Time Slice 2 and found that looking at the intervention as a one-shot process of transferring 
resources to the farmers did not fully explain the patterns found in 1991. A better explanation 
was generated by looking at both the direct and mediating effects of an intervention (Lam and 
Shivakoti, 2002). The analysis corroborated the argument that intervention should “enhance” 
rather than “replace” the efforts of local farmers in irrigation management (Shrestha, 1988). 

To assess the long-term sustainability of the intervention effect of the WECS/IIMI project, our 
research team visited the 19 systems again in 1999 (eight years after the second visit). Using 
the same coding forms, the team collected information on the physical and social aspects of the 
systems, as well as performance measures. The information collected constitutes the core of the 
“Time Slice 3” data. To supplement the NIIS data and to capture the processes of evolution and 
change of the systems, the team visited the systems again in 2001 to conduct a series of intensive 
qualitative interviews. In-depth interviews were conducted, focusing on the processes of change 
in performance and institutional arrangements. In particular, farmers were asked to identify 
major disturbances since the intervention, and to discuss how the disturbances impinged upon 
the evolution of rules and collective action. 

The availability of both qualitative and quantitative information on the 19 systems in three time 
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slices allowed us not only to study how irrigation performance had changed over time, but more 
importantly to trace and examine the unfolding patterns of improved engineering infrastructure 
across time depending on the way it interacts with other factors to affect long-term irrigation 
performance. We conducted statistical analyses to study the change of irrigation performance 
over time, and examine some of the key variables that are likely to affect the diverse and complex 
patterns of change. We also undertook analysis of the configural impact of core variables using 
Qualitative Comparative Analysis (QCA). 

15.2.2	 Findings of Analysis

Before I report to you some of the preliminary findings of our analysis, let me emphasize that the 
lessons that our study has to offer are general and cannot be picked up and applied routinely in 
other settings without knowledge of these settings. We hope that our findings provide insights 
to how it is possible to help farmers help themselves to maintain better irrigation facilities and 
greater agricultural outcomes without massive infusion of funds. 

Our analysis of the changing patterns of irrigation performance of the 19 systems has shed light 
on how the intervention has affected irrigation performance over time. We have found that the 
effects of intervention on the technical aspects of irrigation management are conspicuous in the 
short run. Due to improved infrastructure, the size of irrigated area increased and the technical 
efficiency of the irrigation systems also improved. Yet these positive effects dissipated, or leveled 
off, in the longer run. In particular, the analysis has suggested that the improvement of technical 
efficiency has withered away in almost all of the systems. Such a situation should come as no 
surprise. For farmers who engage in constant struggle with the challenging environment, working 
together to fix and rebuild their systems is simply part of effective irrigation management. In 
fact, in some irrigation systems in Nepal, the diversion structure is built of primitive materials 
intentionally so that during the monsoon season water could be stopped from getting into the 
system to flood the canals and farmers’ fields (Lam, 1998). Given the challenging environment, 
to maintain a high level of technical efficiency by continual infrastructure investment is not, and 
should not be, a realistic objective.

Does it mean that infrastructure fixes are irrelevant to efforts helping farmers to improve irrigation 
management and performance? The answer is negative. Our analysis has suggested that, in most of 
the 19 systems involved in the WECS/IIMI project, the improved technical efficiency of irrigation 
infrastructure did bring about an improvement in water adequacy, which has persisted even after 
the improved technical efficiency withered away. The WECS/IIMI intervention was designed 
to involve farmers in the processes of planning and implementing the infrastructure works to 
the extent possible. The infrastructure improvement works provided not only incentives for 
farmers, who could see for themselves how their effort could make a difference, but also effective 
opportunities for farmers to develop working relationships with one another. As long as a good 
working order can be maintained, a high level of water adequacy can be achieved. Maintaining 
a good working order, of course, is no less a challenge than coping with the capricious physical 
environment. It requires a mastery of human artisanship—the abilities and skills required for 
working with one another for mutual betterment. A major focus of the WECS/IIMI intervention 
was to help farmers improve such abilities and skills and to avoid swamping them with expensive 
works that might make them dependent on external aid. Through farmer-to-farmer training, 



Trajectory of Farmer-Managed Irrigation Systems 145

getting the farmers involved in project implementation, identifying local leaders, and helping 
farmers to work out rules, the intervention set the momentum for farmers’ self-organization.

Another major finding of our analysis is that continual infrastructure investment can bring about 
persistent improvement in water adequacy only if farmers have been able to develop a set of 
written rules for system operation and maintenance. This suggests that the debate about whether 
physical infrastructure or social infrastructure is more important is misplaced; neither of them 
would work without the other. Our analysis has also found that invention projects might help 
bring in infrastructural investment and put in place formal rules in an irrigation system, these 
two factors by themselves, however, are not sufficient to bring about effective outcome. Either 
they have to be complemented by a certain degree of collective action among farmers based 
upon common understanding and norms, or, in systems in which farmers’ collective action does 
not exist, they have to be backed up by strict implementation of fines without a strong leader 
dominating the management of the systems.

Third, our analysis has found that in systems in which there are written rules, consistent 
leadership, a certain degree of farmers’ collective action, and also strict implementation of fines, 
one can find persistent improvement in tail-end water adequacy no matter whether there has 
been infrastructure investment or not. This pattern suggests that, to make up for the positive 
impact of continual infrastructure investment, heavy investment in institutional development 
and social capital has to be made to sustain the positive impact of the intervention. An implication 
is that there is a limit as to the positive impact of continual infrastructure investment that can 
be substituted. Our analysis has found that for systems that have not received any infrastructure 
assistance since the completion of the WECS/IIMI project, collective action of farmers becomes 
an extremely important factor affecting irrigation performance.

15.3	 Conclusion

While developing robust local institutions to support the operation and maintenance of 
engineering infrastructure should not be viewed as a panacea, it needs to be part of the design 
of projects intended to have a long-term, positive impact on a high proportion of systems that 
receive external assistance. Further, the designers of projects can learn from, as well as contribute 
to, the knowledge base of local farmers. When farmers have no voice in the design of systems that 
are supposed to help them, we can expect few successes over time. More importantly, before 
one asks the question of what can be done to help the farmers improve irrigation performance, 
one has to appreciate the challenges and complexity involved in managing irrigation in a region 
where the natural environment is hostile and the material condition is in general austere.

Given their different history and social-political backgrounds prior to the intervention, the 19 
systems in our study have taken on different paths for self-organization. Some have been able to 
build upon the momentum and thrived; others have failed to sustain the physical improvements 
achieved early in the process. It would be naïve to think there is a single recipe for developing 
human artisanship. Yet our analysis has suggested that as long as farmers are willing to maintain 
a certain level of collective action, and a core of local entrepreneurs exists to provide leadership 
and adjustments to changes, it is possible for the farmers to build on the momentum introduced 
by the intervention to attain consistently high levels of performance over time.
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Budhi Kulo Irrigation System Of Bardiya 
District: An Introduction

CHAPTER 16
– shaligram chaudhari

16 Budhi Kulo Irrigation System Of Bardiya 
District:An Introduction(Shaligram Chaudhari 1)

Rajapur area is bordered by Karnali River in the west, Geruwa River in east, hills 
in the north and Indian boarder in the south. Rajapur area is situated between 
the two big rivers namely Geruwa in the east and Karnali in the west. 

16.1	 History of Budhi Kulo

The history of Budhi Kulo (canal) is over 100 years old. The excavation of the main 
Budhi Kulo and its branch canals commenced January, 1899. The construction 
work was completed on around January, 1904. At the initial stage, it served 38 
Mauja. At present Budhi Kulo irrigates 7 Village Development Committee (VDC) 
area of Rajapur while the branch canals irrigate many Mauza/villages. With the 
construction of permanent intakes on Budhi Kulo as well as its branch canals 
by Rajapur Irrigation Project in 1998, the area has now reliable irrigation water 
supply. The total irrigated area of Budhi Kulo at present is 6700 ha.

In 1899, while excavation of Budhi Kulo was being planned, attending farmers 
of proposed Budhi Kulo agreed that Mr. Rogahi Tharu, a farmer from Nayagaon 
shall lead the canal digging work and Mr. Bahadur Tharu of Badalpur will work 
as his Assistant. It was further decided by the farmers that their position shall 
be known as Chaudhary and the responsibility of irrigation canal management 
will be assigned to them. All irrigators agreed to heed to their call and follow 
their instructions. Moreover, it was also unanimously decided that for the repair 

1  Farmer, Budhi Kulo Irrigation System, Bardiya, Nepal. This paper was presented in  seminar 
organized by  FMIST in March 25-26, 2010
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and maintenance of the canal system, each household shall contribute 1 labor for 5 days. This 
arrangement is still in practice even for about 100 years.

16.2	 Work Organization and Management

As the chief Chaudhary and assistant Chaudhary who took responsibility of irrigation canal 
construction and management, had passed away, their offspring Mr. Som Prasad Chaudhari, 
Shaligram Chaudhari, continued to work as chief Chaudhariy and assistant Chaudhary respectively. 
They have been in charge of the irrigation/canal related tasks till to-date. After the demise of Mr. 
Saligram Choudharis father, Mr. Shiv Prasad Tharu in 1958, the responsibility of canal operation 
and management work was assigned to Mr. Saligram Choudhari. Mr. Saligram Chaudhari is the 
chief Choudhary since 1959.

With the catastrophic flood in 1960, the enormous water of Karnali River entered into Budhi 
Kulo. Thousands of hectares of cultivable land were destroyed by river. The chief Chaudhary, 
Laxman Prasad and Shaligram Chuadhari with the participation of 1100 beneficiary farmers 
initiated the work of diverting the main river channel from the intake site of Budhi kulo. While the 
weir construction with brushwood, and shrubs was in progress at the intake site, the Chief Officer 
(Bada Hakim) of the Banke Bardiya district, Mr. Jiv Raj Lohani together with an Engineer and 
Overseer visited the site with 12 donkeys. The Officer instructed the farmers to use the donkeys 
for transporting the brush wood and boulders for the river control measures. The farmers 
retorted that it was simply impossible to control the river Karnali and divert its course with the 
amount of construction materials soil transported by the donkeys as the work had to be done at 
a river section of 473 ft in length, 12 ft in depth with significantly higher water current. Following 
their disagreement with the Chief Officer, the farmers decided to return home and accordingly 
the work stopped. Eventually, the Chief Officer conceded that the Chaudhary was truly the key 
person who could maintain the irrigation canal system, Prior to his departure for Nepalgunj, the 
chief Officer instructed the Chaudhary to properly restore the system. Thereafter the work on 
weir construction restarted and got completed in April 1962.

16.2.1	 Local Official Support yet Local People Continued Contribution

In the year 1964, the late King Mahendra Bir Bikram Shah Dev visited the region. During his visit, 
the king ordered  the concerned officer to regularly make available the essential brushwood, 
timber, etc from the local forest in order to construct the temporary weir at Okhariya for the 
diversion of water from Karnali River. Consequently a total of 1100 farmers from the various 
villages (Mauza) gathered and started work on January 1964. After a rigorous and dogged 
struggle for 6 months, the farmers were able to divert and split the main course of water into the 
two channels of Karnali and Geruwa rivers by the end of April 1965.    

My ancestors, father and grandfather had worked hard in the main Budhi Kulo as well 
as Badalpur Kulo since 1899, and I Saligram Chaushari continued their tradition during 
my entire tenure. My story is a story of the struggle of the farmers to tame Karnali river 
to irrigate the Rajpur area. 
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Trajectory of Farmer Managed Irrigation 
Systems : More  Risk than Rejuvenation

CHAPTER 17
– upendra gautam

17 Trajectory of Farmer Managed Irrigation Systems 
: More  Risk than Rejuvenation(Upendra Gautam 1)

"It is not the army that fights the war and preserves the honor of the motherland 
but it is the soldier who lives and dies for the noble cause and attains martyrdom". 
In our case, it is the farmer who fights not for a war but to assure the country and 
the world at large of food security, health of the soil and water, water and land 
productivity nexus and equity in benefit sharing in their water and agricultural 
relations. 

All the five FMIST seminars organized in the last fifteen years (1999-2014) have 
not only been a solemn witness to underline the attempts to identify the relative 
risk factors in the promotion of FMIS but also a research stakeholders' platform 
that consistently upholds the glories of FMIS as a national as well as global 
heritage thereby seeking for a periodic shot to their rejuvenation. 

17.1	 First FMIST international seminar on Challenges to 
FMIS, 2001: Key Notes Message-Right Intervention 
Strategy for FMIS

Three eminent persons Professor Late Lucas Horst, Professor Linden Vincent 
and Dr. Ujjwal Pradhan delivered their key note at the seminar. In his key note 
address, Prof. Horst questioned the rationality of intervention in FMIS using the 
failed AMIS technology. As this period observed a wide spread intervention in 
FMIS, he asked for a review of irrigation design curriculum and includes FMIS 
technology in it. The end result of AMIS-type intervention in the FMIS not only 
lowered the level of social capital in FMIS, it also increasingly made them an 
object of centralized planning and management. 

1  Founder Chairman and Advisor, FMIST.
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For Professor Vincent defining intervention in FMIS was a matter of critical importance. An 
intervention program for FMIS is generally taken as a package of assistance-domestic or 
external; non-governmental or governmental. Intervention in an operational sense has become 
a mechanism for flow of fund into the FMIS. This assistance is active mostly in the project 
period and has become instrumental in governmentalizing the FMIS; now the FMIS which has 
been autonomous in their irrigation organization and functions, are grouped into a category of 
"government-assisted FMIS."

In his note, Dr. Pradhan recognizes the continuity in the exemplary governance structure of FMIS. 
But as they are increasingly being exposed to external stimulus and forces,   and internal local 
economic-political processes, their self-governance quality, in all likelihoods, may turn out to be 
an incentive just for borrowing from the external donors at the cost of the system autonomy. 

In summary, the key note addresses by Prof. Horst, Prof. Vincent and Dr. Pradhan delivered at the 
first FMIS seminar did issue an alert signal and warning message to us: Is the strategy adopted 
to intervene in the FMIS helps them in helping themselves more? The empirical study of many 
public interventions in several FMIS has shown that there is a strong positive co-relationship 
between the intervention strategy adopted and autonomy-self-governance of FMIS.   

17.2	 Second International FMIS Seminar on Changed FMIS Context, 2002: 
Key Notes Message-Link "Softer" factors with Market Demand

Professor and Nobel laurite late Elinor Ostrom focused her key note speech on comparing FMIS 
with AMIS from a social capital perspective. Her conclusion based on extensive social capital 
survey of FMIS and AMIS in Nepal was: FMIS performed better than AMIS as the social capital (for 
example, value of mutual cooperation in FMIS) helped to keep the irrigation system physically 
functional as well as better maintained. Social capital, in the way she envisions it, in its outcome 
and impact was not mere "social," but also physical in terms of system maintenance and operation.  

 In his key note address, Professor Norman Uphoff emphasized on the appropriate organizational 
structure and incentives to improve the efficiency and equity of an irrigation system irrespective 
of its size and location in varying condition. Largely basing his observations on two empirical 
cases of Gal Oya System in Sri Lanka and Sirsiya and Dudhaura irrigations Systems in Nepal, 
Prof. Uphoff suggested that it was better not to make farmer's irrigation user association formal 
at the initial stage. "Work first and organization second" was Uphoff mantra as works starting 
from the field channel level will create legitimate basis and opportunity for the end users 
of irrigation to ask for the organization.  Professor Uphoff is very cautious to protect farmers 
from the formal organizations which are supplied to the farmers to meet the expediency of a 
project. Yet, for Professor Uphoff, it is not only significant for an "organization to follow work," 
but also the socio-economic relations in which an irrigation system is embedded. In this context, 
Sirsiya-Dudhaura as compared to Gal Oya performed weaker. Gal Oya reportedly could perform 
better and that too after 20 years of participatory irrigation management program intervention 
in the system. For Professor Uphoff, linking "softer factors" on an equal footing with irrigation 
hardware construction, operation and maintenance was important. Such a development needs to 
be reflected in social science curriculum, which will imbibe "softer factors" that can be productive 
enough to build and manage results, 

Dr, Robert Yoder in his key note address proposed to shift irrigation systems from subsistence 
agriculture to productive and profitable agriculture activities through cooperative mechanism. 
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What needs to be noted in Dr. Yoder's proposal is the fact that unlike the key note speeches 
mentioned above which seems to be more confined to the propositions like right intervention 
strategy that helps FMIS and harnessing of its internal capital that serves better both the local 
irrigation relations and the building and up keeping of its physical irrigation infrastructure, he talks 
about productivity and profitability from the irrigated agricultural system. In the contemporary 
decades, for Dr. Yoder, in addition to its internal quality and character of self-governance and 
social capital, an FMIS enterprise needs to be productive as well as profitable, This meant that 
it needed to be competitive enough in a market context and supportive of a decent standard of 
living.   

17.3	 Third International FMIS Seminar on Governance Alternative 
to FMIS, 2004: Key Notes Message-Adopt Irrigation Landscape 
Approach

Professor E. Walter Coward focuses his key note address on property and FMIS governance. He 
uses the concept of irrigation landscape as an approach. Landscapes are recognized as "arenas in 
which humans interact with their environment on a kilometer scale." The human-environment 
interaction extends beyond the space of the landscape which contains heterogeneous mosaic 
of interacting eco-system patches, This way, examining an irrigation landscape of an individual 
FMIS not only involves this particular FMIS, but also considers the interactions and order 
that exist across the landscape.   The landscape approach helps one to understand not just an 
individual FMIS, but whole governance in that particular landscape. The landscape governance 
in turn includes  a few important factors: i) identification of key uncertainties associated with 
the given landscape, ii) creation and protection of property in the landscape and its nexus with 
the governance, and iii) relation with  higher level authorities as provider of resources and 
source of legitimacy.  Professor Coward's landscape approach, which he based on two books by 
Lewis (1991)and Rivera (1998) help view FMIS in a landscape which possesses uncertainties, a 
governance mechanism, a human-environment interaction to create and protect property and a 
degree of legitimacy for the rule. 

Can programs of irrigation management transfer (IMT) be completed successfully is the basic 
question Mr. Charles Abernethy poses in his key note speech. In his evaluation, the objectives 
and motivations are different among the actors including irrigation bureaucracy and other 
government agencies, farmer groups, and the donors. According to Mr. Abernethy, IMT programs 
could not bring expected results because: i) many irrigation agencies value technical skills highly, 
and are less interested in institutional or social dimension of their subject, ii) physical construction 
projects offer opportunities for corrupt behavior, and iii) vague IMT policy to achieve multiple 
objectives and uncertain time frame.  

For Professor Nyoman Sutawan, FMIS provides staple food particularly rice for most Asian 
people thus ensuring food security. In the changing times, this very important system should 
be made sustainable. He would like to strengthen FMIS sustainability institutionally, technically, 
economically, ecologically and socio-culturally. An irrigation landscape approach to FMIS could 
link these various aspects of FMIS sustainability in a holistic manner. 

Professor Emannuel Reynard in his key note address concentrated on the governance of farmer-
managed irrigation corporations in the Swiss and Italian Alps. His presentation was different 
from other presentations in the sense that he dealt with FMIS as a corporate entity in advanced 
economic order whereas the other key note presentations were largely rooted in the experience 
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and analysis of FMIS in developing contexts. In the Alps, irrigation channels include the provision 
of tourism service and trekking pathway. In the context of Alps, Professor Reynard considers 
FMIS as one of the multiple water resources management sub-system integrated with larger 
agriculture water system. 

The key notes speeches in the third international FMIS seminar were more critical towards 
existing approaches to FMIS study and IMT process. The irrigation landscape approach discovered 
by Professor Coward intended to reinvigorate FMIS research by linking it to uncertainties 
(environmental as well as governmental), creation and protection of properties in the FMIS and 
its legitimacy in a contemporary world where social capital is eroding, creation and protection 
of property is devoid of the legitimacy, and integrity of official position have been compromised. 
The farmer managed multiple irrigated agricultural industrial corporations in the Swiss and 
Italian Alps, however, made a case that demonstrated its transition and changed role to match 
with the industrial economy. 

17.4	 Fourth International FMIS Seminar on FMIS Transition, 2006: Key 
Notes Message-Move towards Good Subsidy and Partnership

Dr. Nirmal Sengupta focused his key note speech on irrigation subsidy that is characterized 
by a swing throughout. He thinks this swing has resulted in growing malady. He criticizes the 
unconditional welcome people have given to the prescription to reduce subsidy. He disagrees. He 
suggests adopting a discerning and rational approach by the policy makers towards subsidy by 
differentiating the fields in which a subsidy is given.  He thinks subsidy to farmers to implement 
water conservation scheme should be provided. There are many streams of subsidy in irrigation 
sector. He makes a ferment call to desist from abolishing some highly desirable subsidy in the 
irrigation sector that brings positive impact in the long term. He stresses the need of increasing 
such subsidy. 

Professor Ganesh Shivakoti in his key note address analyzes influence of contemporary 
challenges on irrigation sector performance. He considers participation, polycentric governance, 
and partnership that empower the farming g community are more likely to meet future needs. 

Dr. Sengupta's key note speech, while critically examining the subsidies across the sector, helps to 
rationally differentiate between good subsidy and bad subsidy. In a situation where all subsidies 
are considered  to adversely impact the health of the national economy, targeted subsidy in a 
field based on the principle of equity and environmental sustainability,  could provide the 
needed incentive to enhance performance, productivity and coverage in that field. Generalizing 
impact of all subsidies as bad has increased the risk of further marginalizing the subsistence 
agriculture. For Professor Shivakoti, to meet the challenges of contemporary times, partnership 
between different economic and social sectors offers a way out to maintain synergy and required 
performance level in irrigation. 

17.5	 Fifth International FMIS Seminar on multifaceted FMIS Dynamics: 
Key Notes Message-Farmers' WUA for prosperity

For Mr. Kenichi Yokoyama increased food demand, intensity of water scarcity and effects of 
climate change had forced to rethink about the dynamics of FMIS and recognize "prosperity 
through FMIS" as its goal. In the context of the anticipated future challenges, he called for efforts 
to enhance productivity of irrigated agriculture as the scope was limited for its expansion. 
Appropriate irrigation policy, public organization, positive staff attitude, and functioning water 
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user association were required to promote the prosperity as the holistic goal of FMIS. This was 
the way the FMIS could be responsive to the future needs of increased population. 

Professor Wai Fung Lam points out that in many cases improved infrastructure has inadvertently 
attenuated the power asymmetries between head enders and tail enders in an irrigation system 
that affected farmers collective action. For him, therefore, farmers capability across the irrigation 
system should be duly recognized while drafting rules to ensure equity in self-irrigation 
governance. 

Farmer leader late Saligram Chaudhary of Budhi Kulo Irrigation System, Rajapur, Bardiya district 
in mid-western development region of Nepal, in his key note deliberation, told the seminar the 
story of Budhi Kulo construction by the farming community. The 7000 ha irrigation system 
built on a channel of Nepal's one of the big rivers, Karnali, was built by local farmers labor and 
materials more than 100 years ago. The local farming community of Tharus have been practicing 
unanimous acceptance of a "Choudhary" (irrigation leader/manager) for the irrigation system.  
The message Mr. Choudhary gave was indigenous and locally adapted irrigation infrastructures 
are well taken care by farmers' unanimously accepted leadership and rules crafted under it. 

17.6	 Categorization
Taking into consideration  of the nature, content, and emphasis of their presentation, this writer, 
to an extent of being arbitrary, and for the sake of better understanding the streams of thought 
prevalent in promoting FMIS, has ventured to categorize the fifteen key note speakers, who have 
also been awarded with "the icons of honor" by the FMIST in its  International  seminars, into 
three school groups, namely, i) Internal FMIS Promotion School, ii) External FMIS Promotion 
School, and iii) FMIS Linkage Promotion School. 

Elinor Ostrom, Ujwal Pradhan, Wai Fung Lam, and Shaligram Choudhary are included in Internal 
FMIS Promotion School. All of the theorists in this school emphasize on the quality and character 
of the social capital that is internal to a FMIS for better upkeep and operation of FMIS. 

Robert Yoder, Walter Coward, Charles Abernethy, Nyoman Sutwan, Emannuel Reynard, Ganesh 
Shivakoti and Kenichi Yokoyama belong to the group of External FMIS Promotion School. All of 
the theorists in this school emphasize on the appropriateness of public intervention strategy and 
the abilities of FMIS to take care of the externalities that are increasingly affecting FMIS. 

Lucas Horst, Linden Vincent, Norman Uphoff and Nirmal Sengupta are in the group of FMIS 
Linkage Promotion School. These theorists are not only sensitive to the indigenous quality of 
FMIS, they also emphasize on an intervention strategy that has a right mix of social and technical 
values.  

17.7	 Where do we move next?
All the key note speeches delivered hold a variable "vision" (from Dr.  Sengupta's "targeted 
irrigation subsidy," Prof. Coward's advocacy of a "landscape approach" to Dr. Yokoyama's 
"prosperity through FMIS" ) for promoting FMIS in contemporary world. Key note speeches had 
a common element. This element was a concern that FMIS, in their trajectory, faced risk due to 
the external intervention strategy.  The external intervention strategy was not a risk itself. The 
risk was there because the strategy, for its implementation, had to be inducted in an "external 
culture." Such strategy conditioning has led the FMIS to undergo more risk than rejuvenation. 
Yet, the external intervention was still relatively limited and concentrated to more  politically 
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favored and accessible FMIS areas, A vast chunk of FMIS, many of them being small irrigation 
systems dispersed in larger geographic area, is yet out of the realm of the external intervention 
strategy.  And these are the FMIS which manage larger agricultural area. Moreover, new FMIS are 
also coming up. This is happening not because there is some strategy to develop new FMIS. So 
is happening because i) farmers have taken over the management of the irrigation systems after 
they were practically abandoned by public agencies, ii) farmers had to adapt the irrigation system 
in the face of climate uncertainty, and iii) farmers have to go for technology option to sustain 
efficient irrigated agriculture as they face outward labor mobility and market competitiveness at 
an unprecedented scale.  

It is not that initiatives and attempts were not made under the donor-funded/prepared irrigation 
projects. During the ADB funded Second Irrigation Sector Project (SISP) preparation (June 
1993-December 1994) in Nepal, a fund flow model to FMIS was floated. As a matter of fact, a FMIS 
needs at times certain essential and specific infrastructural and knowledge assistance. Their 
needs may be limited to some thousands of USD. If their need is a thousand, why they should go 
for millions?  But this is not possible in the prevailing AMIS-type intervention in FMIS supported 
by donors where loaned money from the financiers is generally perceived as "donation money". 
Under the proposed model, a fund will be created, in the beginning on a pilot scale, in Nepal 
Agricultural Development Bank, the fund administrator. Farmers will directly access this fund 
for the essential improvement of their irrigation system. A mobile team, composed largely of 
the staff of Department of Irrigation, will provide the technical support to the farmers' WUA and 
fund facilitation.  But the fund idea was a no go because it talked about a publicly visible fund, 
farmer-demand driven essential structural improvement, famers' direct access to the fund and a 
supportive role to DOI staff. Another example relates to institution building of DOI. The attempt 
was made under the World Bank-executed Irrigation Sector Support Project (ISSP January 
1991-June 1992). Under the project, it was proposed that DOI's organizational structure will be 
consistent to a river basin. It will localize all irrigation interventions and farmers' WUAs will be 
treated as a water and agriculture cooperative. DOI, despite its professional richness, will remain 
relatively poor in terms of useable irrigation water resources data if it does not continuously have 
updated knowledge of the river basin resources and its organization adapted to this need. In view 
of the climate change adaptation needs, this restructuring has become more essential. 

No IMT, in any form, can be successful and sustainable if all interventions are not localized. There 
is no level playing field between partnership of a centrally controlled and administered public 
irrigation agency and local farmer-based WUA. IMT was also supported under the Irrigation 
Management Project (IMP September 1986-August 1989). IMT process in Sirsiys-Dudhaura 
irrigation Systems was progressing well. But it faced a huge set back as the Irrigation Division 
Office in the System command area was relocated to newly created District Irrigation Office 
in Kalaiya. Relocation rendered the public irrigation unit more administrative and its time 
and season specific irrigation responsibilities were ignored. As a consequence, the irrigation 
system performance suffered. Extreme  gap created by absence of the government agency in the 
irrigations systems that was supposed to be managed jointly by field-based unit of public agency 
and local farmers' WUA with their respective roles and responsibility mutually negotiated and 
agreed upon on a level playing field seriously constrained IMT success.  
The bottomline perhaps is: no success will be greater for a country in irrigation sector if FMIS as 
a water and land corporate  enterprise operate and self-govern  larger chunk of irrigated area in 
the country in which public irrigation agency play a supportive partnership role in the field; and 
planning and monitoring role at the water resource/country level.  
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Annex 1 : Brief Introduction of Keynote Speakers:

Prof. Lucas Horst
Worked as a civil engineer with many and varied organizations, Late Professor  Lucas Horst had abundant 
and extensive experience with irrigation projects. His conclusion was that in almost all the projects he had 
been involved with during his career, practice was different and often worse than planners, designers, and 
those implementing the projects had envisaged. When he was given the position of Professor of Irrigation 
at Wageningen Agricultural University in 1977, his objectives were absolutely clear : to investigate why 
irrigation projects so often fail and to educate young people to do a better job. Human and institutional 
aspects are also considered important component of irrigation design.

Five related questions have been central to his professorship. Is irrigation a discipline? Is irrigation a science? 
What knowledge and experience must a Wageningen graduate irrigation engineer have? What are the most 
urgent research questions to be answered in irrigation? What methodology should be used in research? 

Lucas Horst, and the University Department he has built up carefully over the years, have made it clear that 
irrigation is primarily an inter-discipline between the technical and the social sciences and that the Chair 
of irrigation department is an integrated one. Well read book edited in his honor at retirement was Diemer, 
G and Slabbers, J. (eds.). 1992. Irrigators and Engineers, Essays in honor of Lucas Horst,  Wageningen 
University, Netherland.

Prof. Linden Vincent
Linden Vincent is Professor of Irrigation and Water Engineering at the Department of Environmental 
Sciences, Wageningen University, the Netherlands. She was formerly a Research Fellow with the Irrigation 
Management Network at the Overseas Development Institute (ODI), London, and Lecturer at the School 
of Development Studies, University of East Anglia, Norwich, UK. Her experience of irrigation and water 
engineering was gained both through the means of research, consultancy and teaching. She has worked 
to promote understanding of irrigation as a dynamic phenomenon related to its social and environmental 
context, and with other Wageningen researchers, to promote the study of irrigation as a 'socio-technical' 
process. She has contributed meaningfully to the orientation of students, practitioners, professionals 
and policy makers to appreciate that farming communities can and do interact sustainably with  natural 
resources systems including soil and water, and can design and manage irrigation technology that works 
well in their local context.  

One of the questions, which have been basic to her research and teaching, is the complex adaptation of 
irrigated agriculture to its particular circumstances. Her research findings, for example, have revealed that 
the mountain agriculture deserves attention for its complexity and ingenuity despite the marginality and 
instability of hill regions in a changing world. In this respect, she has worked to show how hill irrigation 
provides an opportunity to examine the environmental constraints and socio-economic contexts to 
successful mountain agriculture, and that there are positive policies and technological approaches to 
promote irrigation in different mountain regions. 

Linden Vincent and her system approach discover the highly interactive relationship between the agriculture 
and ecology, expressed as it is by means of a range of roles that irrigation plays in hill farming. This way, 
irrigation is the linkage that intrinsically binds the human and natural resources systems together.    One of 
her widely read book is : Linden Vincent. 1995. Hill Irrigation: Water Development in Mountain Agriculture, 
London: ITDG Publishing.

Dr. Ujjwal Pradhan
Born in 1956, Ujjwal Pradhan did his Senior Cambridge from St. Xavier’s School, Kathmandu. He did his 
BA from St. Stephens College, Delhi University. He completed his Master in Sociology from Delhi School of 
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Economics, Delhi University. He worked for some time as research assistant in Nepal FMIS Research Project. 
This job took him too many FMIS in Nepal. He won Ford Foundation Fellowship to complete his Ph.D. in 
Rural Sociology from Cornell University. Over a period of time, he gained working experiences in irrigation 
sector in Indonesia.  After joining IIMI-Nepal program, he took responsibility to edit FMIS Newsletter for 
FMIS Network on behalf of IIMI. After joining Ford Foundation in Delhi, he has been active in the water 
sector to promote participatory resource management in Nepal, India and Sri Lanka. He is the first Nepali 
to receive Ph.D. on FMIS.

Prof. Elinor Ostrom
Late prof. Elinor Ostrom, won nobel prize in economic sciences in 2009, was arthur F. Bentley professor 
of Government and the Co-director of workshop in political theory and policy analysis, Indiana University, 
Bloomington, Indiana, USA. She was the co-director of center for the study of institutions, population and 
environmental change, Indiana University. She was also the professor of school of public and environmental 
affairs, Indiana University.

She was the President of International Association for the Study of Common Property from 1990-91 and the 
President of American Political Science Association from 1996-97.

She was associated with Grants and Funded Research in many organizations in America and abroad in 
capacity as the Project Director, Principal Investigator or Co-principal. She was associated with projects 
such as "Nepal Irrigation Institutions and Systems Database" and “the Parks and People Project in the Nepal 
Terai".

Many publications including books and journals are to her credit. They include: Crafting Institutions for Self-
Governing Irrigation Systems, Irrigation Institutions and Games Irrigators Play: Rule Enforcement without 
Guards, Rules Enforcement in Government and Farmer Managed Systems, The Performance of Self-Governing 
Irrigation Systems in Nepal, The Institutional Analysis and Development Framework: Application to Irrigation 
Policy in Nepal, Collective Action, Property Rights and Decentralization in Resource Use in India and Nepal.  
One of her recent publications was Elionor Ostrom, et.at. 1911.  Improving Irrigation in Asia, Sustainable 
Performance of an Innovative Intervention in Nepal. Edward Elgar, Cheltenham, UK

Prof. Norman Uphoff
Prof. Norman Uphoff was  the Director of Cornell International Institute for Food, Agriculture and 
Development and of the International Agriculture Program, College of Agriculture and Life Sciences. He is 
the professor at Department of Government, College of Arts and Sciences and Cornell University. Prof. Uphoff 
has obtained his Ph.D. degree from University of California, Berkeley in 1970. He was  Visiting Professor in 
many Asian, African and Western countries.

Many books, articles and journals are to his credit. They include "Improving International Irrigation 
Management with Farmer Participation: Getting the Process Right”“Managing Irrigation:Analyzing and 
Improving Performance of Bureaucracies "Uphoff, N.   Learning From Gal Oya, Possibilities for Participatory 
Development and Post-Newtonian Social Science. London: Intermediate Technology Publication.

He was an advisor in committee on Agricultural Sustainability in Developing Countries in 1993. He is 
involved in several professional activities in the capacity of an advisory councilor, research consultant and 
training expert in education, health, agriculture development, irrigation and social science. He has provided 
his expertise in different international organizations such as ADB, WB and UNDP. He was an advisor to U.S. 
Agency for International Development for Irrigation Management Project in Nepal from 1986-89.

Dr. Robort Yoder
Dr. Robert Yoder is a Senior Associate in Associates Rural Development (ARD), Inc. in the United States. 
He was trained as a civil and agricultural engineer. Much of his professional work has focused on research 
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and improvement of farmer-managed irrigation systems. His recent work in Romania and Jordan included 
increasing farmer involvement in irrigation management. Recently, he worked with International 
Development Enterprises (IDE)  looking into multiple use of water.

From 1985 to 1990, Dr. Yoder was Head of IIMI’s field operations in Nepal where he assisted WECS with a 
unique FMIS rehabilitation project that was designed to improve farmer skills and experience in carrying 
out system operation and maintenance tasks.

Together with an agricultural economist and a social scientist, Dr. Yoder carried out field-based research on 
FMIS in Palpa District of Nepal from 1981 to 1983. Farmer-to-farmer training techniques for strengthening 
FMIS institutions were developed as part of this research. In the period from 1966 to 1978 he worked for 
eight years at the Butwal Technical Institute in Nepal where he initiated a program for manufacturing and 
installing water powered grain mills and village electrification systems. He also supervised construction 
of the Tinau Hydroelectric Project for the Butwal Power Company. His important publications are, Yoder, 
R. (ed.). 1994. Designing Irrigation Structures for Mountain Environment, A Handbook of Experiences, Sri 
Lanka: IIMI, Yoder, R.1994.Locally Managed Irrigation Systems: Essential tasks, implications for assistance, 
management transfer and turnover programs, Sri Lanka: IIMI. Yoder,R. 1995.  Organization and Management 
by  farmers in the Chhatis Mauja Irrigation System, Nepal. Sri Lanka: IIWMI.

E. Walter Coward, Jr.
From 1973 through 1989, Dr. E. Walter Coward, Jr. was Professor of Rural Sociology and Asian Studies at 
Cornell University. During that period, he also served at various times as Chairman of the Department of 
Rural Sociology and as Director of the International Agriculture Program in the College of Agriculture.

His research interests were in the sub-field of human ecology and the interface between social organization 
and the physical habitat. Much of his works focused on irrigated regions, especially the locally managed 
irrigation systems of South and Southeast Asia. He has published extensively on that subject.

In 1990 Dr. Coward joined the Ford Foundation, based at the headquarters in New York. His initial 
responsibility was as Director of the Foundation’s Rural Poverty and Resources Program. Later he served 
as Senior Director of the Foundation’s then newly created Assets and Community Development Program. 
During his decade at the Foundation, Dr. Coward helped create and expand the Foundation’s work with 
natural resources management into a broad environment and development.

Dr. Coward is currently retired but continues research in Asia, serves on several NGO and foundation boards 
and spends increased time with his grandchildren and flower garden. His widely read book is: Walter 
Coward, Jr.(ed.).1980. Irrigation and Agriculture Development in Asia.  Ithaca, NY: Cornell University Press.

Mr. Charles Lindsay Abernethy
For about last fifty years, Mr. Charles Lindsay Abernethy has served in various capacities. However, all those 
activities revolve around water technology and management.  Starting as a scientific officer at Wallingford, 
England in 1956, he  worked as engineer in Qatar, Dubai and Kenya. He was with Hydraulic Research , 
Wallingford from 1967 through 1984.  He was consultant in irrigation and water management from 1984 to 
1987. At International Irrigation Management Institute (now International Water Management Institute), 
he served as its senior technical adviser, director of programs, and special advisor to the Director General 
from 1987 to 1994. In the last decade or so, Mr. Abernethy has been contributing as an irrigation and water 
resources management consultant in South, South East, Central and West Asia as well as Africa.  

He has helped transfer his hands-on technological and managerial experiences of irrigation and water to the 
academic and professional institutions like Asian Institute of Technology (AIT), Thailand and International 
Commission for Irrigation and Drainage (ICID). He visited AIT as a faculty from 1996 to 1999.  He was 
member of Editorial Board of ICID Journal (Now "Irrigation and Drainage Journal") from 1987 to 2002.

Mr. Abernethy has authored/co-authored about fifty publications and conference papers. They include 
“Enabling Environments, Financing Mechanisms and Equitable Access to Irrigation”, FAO/IWMI workshop on 
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private irrigation in sub-Saharan Africa, Accra, 2001; “Effect of Gate Operation on Performance of Irrigation 
Systems: A Case Study of Khageri Irrigation System, Nepal”, ICID Journal, vol. 49, no3, 2000; “The Concept of 
Flexibility in Irrigation Systems”. Conference on Irrigation Management, Wuhan, China September 1988; “An 
Agenda for Future Research. Asian Symposium on Irrigation Design for Management, Kandy, Sri Lanka, Feb 
1987. 

He has co-edited several books including "Government Actions towards Effective Irrigators' Organizations, 
with special reference to Lao PDR and Vietnam", 1999; "Strategies for Intersectoral Water Management in 
Developing Countries: Challenges and Consequences for Agriculture", 1996. 

Dr. Nyoman Sutawan
Dr. Nyoman Sutawan is Professor Emeritus, Agribusiness Study Program, Udayana University, Denpasar, 
Bali, Indonesia. From 1969 through 2004, he has been Academic Staff member of Agricultural Socio-
economics and Agribusiness Department, Faculty of Agriculture, Udayana University. From 1978-1986, he 
was Vice Rector, then from 1993 to 1997 Rector of Udayana University. He concurrently held the position of 
Coordinator of Private Institutions of Higher Learning for Bali, Nusa Tenggara and East Timor. He continued 
to be Rector of Warmadewa University, Denpasar Bali from1999 -2003.   

Dr. Sutawan has been involved in economic, social and political organizations. He was a Member of 
Indonesian Agricultural Economist Association (PERHEPI) since 1972. He was in Advisory Committee on 
Farmer Managed Irrigation Network of International Irrigation Management Institute (IIMI) Colombo from 
1987 to 1990 and in the Steering Committee of Indonesian Irrigation Communication Network from 1991 
to 1993. He was a Member of People’s Assembly of Republic of Indonesia from 1993 to 1998. 

In the last 10 years, Dr. Sutawan has been continuously engaged in action research for organizing Subak 
federations along two river courses in Bali and strengthening the role of Subak constituents in the economic 
activities. 

Dr. Sutawan has several publications on community participation and empowerment primarily based on his 
action research of Subaks, which are the indigenous farmers’ associations in Bali. They include “Negotiating 
Water Allocation among Irrigators’ Association in Bali, Indonesia”, in Ruth Meinzen-Dick and Bryan Bruns 
(Eds.), Negotiating Water Rights.  International Food Policy Research Institute, 2003; "Managing Water 
Resource for Sustainable Agriculture: Problems and Policy Recommendation”, Journal on Socio-Economic of 
Agriculture and Agribusiness (SOCA ), Vol. 2, No. 1, January 2002; “Subak System in Bali : Its Multifunctional 
Roles, Problems and Challenges,” Proceedings of The Pre-Symposium for The Third World Water Forum , 
Japan, 2002. 

Dr. Emmanuel Reynard
Dr. Emmanuel Reynard has been serving as an Invited Professor at the Universities of Fribourg and 
Neuchâtel, Switzerland. His academic areas of interest include Geomorphology, and Water Management 
in the mountainous areas. In the last 10 years, he advanced his academic enrichment along with capability 
enhancement in environmental and natural resources management, and social management of irrigation.   

In the last 10 years, Dr. Reynard has contributed 79 publications as author or co-authors. These publications 
are in French, English, Spanish, German and Italian. Most of his publications are in French followed by English. 
The focus of his publications are natural and water resources management, glacial history, geomorphological 
mapping and landscape assessment. The publications include “The Evolution of the National Water Regime in 
Switzerland”, Lausanne, Institut des Hautes Etudes en Administration Publique, Rapport (non publie), 2002; 
“GIS and Water Resource Management in Crans-Montana-Aminona (Switzerland)”, Universite de Lausanne, 
Institut de Geographie, Rapport de Recherche (non publie), 2001; “Institutional Resource Regimes. The Case 
of Water in Switzerland, Integrated Assessment”, 2002; “Hill irrigation in Valais (Swiss Alps): Recent Evolution 
of Common-property Corporations”, in Pradhan P., Gautam U. (Eds.): Farmer Managed Irrigation Systems in 
the Changed Context, Procedings of the Second International Seminar, held on 18-19 April 2002, Kathmandu, 
Nepal, Farmer Managed Irrigation Systems Promotion Trust; “Transformations of Fragile Environments in 
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the Alps and in the Sahel”, Geogr. Helvetica, Special issue “Geography in Switzerland”, 2003; “Geomorphological 
Sites, Public Policies and Property Rights: Conceptualization and Examples from Switzerland”,II Quaternario, 
special issue ( in press), 2004. Besides writing prolifically, Dr. Emmanuel Reynard favoritepassion is traveling. 

Dr. Nirmal SenGupta
He is  Professor at Indira Gandhi Institute of Development Studies, India. His principal research interests 
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Ninety one Years old Shaligram Choudhari resident of Badalpur VDC, Bardia District dedicated his life in 
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FARMER MANAGED IRRIGATION SYSTEMS
PROMOTION TRUST

Kathmandu, Nepal

Farmer Managed Irrigation Systems Promotion Trust:
A group of like minded people got together and decided to establish a specialized organization 
called “Farmer Managed Irrigation Systems Promotion Trust “ ( FMIST) which takes care of 
advocacy and  promotional activities of farmer managed irrigation systems of Nepal as a 
social-natural heritage. All the members of this group at that time were associated with 
Consolidated Management Services Nepal (CMS) which provided all institutional support 
to the new non-profit professional organization. 
Nepal is known for its living heritage of indigenous farmer managed irrigation systems 
(FMIS). In Nepal as elsewhere, farmers are collectively engaged in irrigated agricultural 
development and management as an enterprise since time immemorial. There are thousands 
of FMIS in the country. These FMIS provide irrigation services to 70 percent of the country’s 
total irrigated area of more than 1.3 million ha. Hence, FMIS have gained on their own a 
status that is symbolic of any national heritage.  They are the mainstay of the country’s 
food security as well as social and political stability. Mostly, these FMIS are location-specific, 
innovative  in their management practices and representative of the local  people's needs 
and services to deliver. FMIS symbolizes grass root democratic institution where community 
takes responsibility of authoritative allocation and management irrigation  resource. They 
represent a sustained decentralized pattern of organizations. They operate autonomously. 
They provide a basic hope for the sustainable management and development of the nation’s 
natural resources wherein water is the most precious and critical resource of all.

Despite the country’s national FMIS heritage, there are no dedicated institutional means to 
recognize and promote the FMIS that have been surviving in the face of social, organizational, 
legal, economic, technical and environmental challenges. No self-initiated and systemic 
institutional support exists to facilitate these FMIS to develop their comparative capacity 
vis-a-vis the challenges. Besides this, these FMIS have largely remained incommunicative 
to the global community. Such a situation has constrained the FMIS from evolving into a 
competitive socio-economic entity. Hence, there is  a need to conserve and preserve such a 
national heritage in the form of FMIS as functional institutions in the diverse socio-economic 
and geo-setting of Nepal and the world at large

Taking into consideration of those important features of FMIS, a trust called “ Farmer 
Managed Irrigation System Promotional Trust” (FMIST) with members representing  
different disciplines was formed and later registered under Association Act of Nepal 
on 7thJune, 1998.  FMIST since then has been playing a role of advocacy, promotion and 
conservation of FMIS values.


