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PREFACE

Landowners and cultivators worldwide have developed irrigatior .;ystems that are man-
aged completely by farmers themselves. Although there are examples of large farmer-
managed irrigation systems, generally they are small and numeious, accounting for a sig-
nificant -- in some countries the majority -- share of irrigated area. Furthermore, a substantial
portion of the population in many countries subsists on food produced in farmer-managed
irrigation systems. Yet, the impact of this produciion on national economies often goes
unrecognized. Until recently these systems were often ignored by irrigation agencies and
in some cases were not included in national statistics of irrigated area.

There is now a growing recognition of the importance of farmer-managed irrigation sys-
tems, and irrigation agencies in many countries are increasing assistance to these Sys-
tems. The main purpose of public assistance programs is to enhance agricultural produc-
tion by increasing the water supply and improving its reliability. It is expected that such
assistance will result in an expansion of the area irrigated or intensification of crop
production or both.

The results of public assistance programs in farmer-managed irrigaiion systems have
been mixed. In some cases, such as the Philippines, farmer organizations nave been
strengthened, and the technical inputs have resulted in more productive irrigation sys-
tems. However, there have been cases where public assistance caused the {armers to
view the agency as the owner of the system and thus responsible for its operation and
maintenance. In other cases, technology inappropriate to the farmers’ mode of system
operation has been :nstalled, with the result that farmers have broken or by-passed the
new structures. Both the approach to public assistance and the actual assistance affect
the continued viabilitv of farmer-managed irrigation systems.

Public assistance programs differ amonrg countries and agencies. Two general trends
can be observed. One is toward increasing agency involvement by taking over responsibil-
ity for managing systems. For example, in Himachal Pradesh, India, the Irrigation and Pub-
lic Health Department provides assistance to farmer-managed irrigation systems only after
the existing farmer organization turns over management of the system to the agency. The
other trend is that some agencies find it difficult to manage a large number of small SYs-
tems and are decreasing their involvement by turning over the management responsibili-
ties to farmer organizations. When the National Irrigation Administration 1n ihe Fhitippines
constructs or rehabilitates a small system, the whole system is turned over to a legally
registered farmer organization. Documents are signed which clearly establish the organi-
zation’s ownership of the system and its responsibility and authority for operation and

maintenance.

Researchers in Asia and elsewhere have studied farmer-managed irrigation systems,
and analyzed the process and results of assistance programs. This has helped make irriga-
tion agencies more aware of the farmer-managed irrigation sector. National planning and
irrigaticn agencies have begun to recognize and address the potential as well as problems
of these systems.
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i PRFFACE

The papers published in this volume were commissioned by the International Irrigation
Management Institute (IIMI) for presentation at the “Conference on Public Intervention in
Farmer-managed Irrigation Systems.” The authors of the papers include officials of agen-
cies engaged In assisting farmer-managed irrigation systems, researchers from universi-
ties and research nstitutes in developing and developed countries, and a representative of
a donor agency. The papers are being published in full to make them available to the
broader commumity of practitioners and researchers concerned with improving the under-
standing and performance of farmer-managed irrigation systems

M1 wishes to thank the Water and Energy Commussion Secretariat (WECS) of the Min-
istry of Water Resources, Government of Nepal, with which 1t collaborated in organizir.g
the conference, and especially Mr. B.K Pradhan, Executive Director, WECS, for his sup-
port Funding for the conference and for printing and dissenunating this publication was
provided by two grants from the United Nations Development Programme (UNDP).

Dr. Edward Marun {Agiicultuial Economist), on M| Headquarter’'s staff, and Dr. Rebert
Yoder (Agricultural Engineer), IIMI's Resident Scientist in Nepal, shared responsibility for
orgarizing the conference. Dr. Prachanda Pradhan, also a Resident Scientist in Nepal,
aorganized the field trin at the end of the conference.

Roberto Lenton
Director General
International Irrigation Management Institute (IIMI)




CONFERENCE OVERVIEW
Edward D. Martin and Robert Yoder

CONFERENCFE OBJECTIVES AND PARTICIPANTS

Research on farmer-managed irrigation systems is one of several primary program areas
of the International lrrigation Managemer* Institute {IIMl}, and is oriented around the
theme of public intervention to assist these syst- ms. In Nepal, IIMI collaborates with the
Water and Energy Commussion Secretariat (WECS) of the Ministry of Water Resources on
an action research project to develop processes for assisting farmer-managed systems.

To provide a forum for discussing research issues related to farmer-managed irrigation
systems and programs to assist them, [IMI, collaborating with WECS, orgar.ced an inter-
national conference on Public Intervention in Farmer-managed Irrigation Systems from
3-6 August 1986 i Kathmandu, Nepa!. The main objectives of the conference were 1o
identify and more clearly define research issues, and to discuss research methodology aind
now an international research network could best facilitate furt e research or: the identi-
fied issues. The 18 papers published in this volume were presented and discussed. They
represent recent and ongoing research on farmer-managed irrigation systems, as well as
agencies’ experiences in assisting these systems. The conterence included a two-day field
trip to several farmer-managed irrigation systems.

The 60 conference participants included researchers from universities and research
mstitutes and representatives from irrigation agencies in Bangladesh, India, Indonesia,
Morocco. Nepal, Niger, Pakistan, Philippines, Senegal, Sri Lanka, Thailand, and the United
States. The interaction among irrigation agency personniel and researchers was an esser-
tial part of the process cf identifying research issues that wouid most likely produce infor-
mation useful to agencies engaged in planning and implementing intervention nrograms.,

PRESENTATION OF THE PAPERS
Review of Past Research and an Agenda for the Future

The first paper is a keynote paper for the conference. E. Walter Coward, Jr. and Gilbert
Levine review past research, emphasizing the types of studies which have so far provided
information on farmer-managed irrigation systems. These include: 1) colonial compila-
tions, 2) anthropoloyical descriptions of irrigation systems but in which irrigation is incid-
ental to the i1ssues being studied, 3} irrigation ethnographies that describe how existing
farmer-managed systems operate, and 4) development-oriented studies which either
examine cases of intervention or study farmer-managed systems in order to make policy
recommendations regarding intervention.

Coward and Levine also suggest an agenda for future research aimed at addressing
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explicitly two endemic problems in many programs for assisting farmer-managed systems:
1) transforming highly autonomous farmer-managed irrigation units into systems that are
overly dependent on government actiors, resources, and staff; and 2) forcing a standard
efficiency logic of operations, and the hardware needed to operationalize that logic, on
these farmer-managed systems, many of which have multiple objectives and whose logic
may or may not emphasize the efficient use of water.

Current Research

Most of the 10 papers in this section deal with situations or programs involving public
intervention in farmer-managed irrigation systems. The authors are all from universities or
research institutes in Asia and Africa.

A common and important therne is that, before intervening, agencies should understand
how the existing farmer-managed systems are organized, the way they carry out irrigation
activities, and the environment in which they operate. Authors stress that in many coun-
tries, there is little information available about the daily operation of farmer-managed sys-
tems. Collaboratisn among researchers and agency personnel is needed to acquire this
information.

Several authors also strass that an agency should work closely with a farmers’ organiza-
tion to insure that, from conception to end, an assistance project develops in ways that
improve the organization's management capabilities without making it dependent on con-
tinuing agency assistance.

Agency Intervention Programs

The four papers, authored by staff of assistance agencies, describe the intervention pro-
gram and address some of the problems which the agencies face in providing assistance
to farmer-managed irrigation systems.

Mahesh Man Shrestha describes the Farm Irrigation and Water Utilization Division's
(FIWUD) program for participatory irrigation development in Nepal. For this program,
farmers must deposit 5 percent of the estimated cost of the project before construction
begins and contribute an additional 20 percent in cash or labor during construction. A
committee, consisting of the FIWUD project engineer and farmers and chaired by a farmer,
is responsible for managing construction. After completion, the system belongs to the
farmers and operation and maintenance are their responsibility.

Jaliya Medagama describes the Department of Agrarian Services’ Village Irrigation
Rehabilitatior, Program .n Sri Lanka. Under this program, small-scale village tank and ani-
cut (diversion) systems are rehabilitated and water management programs initiated. How-
ever, among other problems, lack of information and farmer participation in planning
inhibit the program. Another drawback is that rehabilitation and water managemant are
viewed separately and are undertaken by two different departments. These nroblems
reduce the farmer organization's capacity to manage the system and result in greater

W
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dependence on the government.

S.B. Upadhyay presents an inventory of irrigation systems from eight districts of the
Nepal's 7arai (plains area). The 836 farmer-managed systems identified account for 75
percent of the irrigated area in these districts.

The final paper in this section, by Maliha H. Hussein and others, evaluates the irrigation
component of the Aga Khan Foundation’s Rural Support Program (AKRSP) in the Gilgit
District of Pakistan. AKRSP’s approach is predicated on helping to build effective local
rstitutions that can select and implement development projects. The village orgar ‘zation
18 one such institution. Members choose the kind of activity they want financed by a grant
from AKRSP, are involved at all stages of the project, and are given sole responsibility for
implementing and maintaining the project. The policy of paying for local labor as part of
the grant and disbursing the grant in installments are important features of the AKRSP
approach, which, according to the authors, has resulted in irrigation projects which are
technically feasible, institutionally sustainable, and economically profitable.

Use of Research Results to Improve Agency Programs

Three papers deal with the interaction among researchers and agency personnel, and
how research is used to modify and improve agency programs to assist farmer-managed
systems.

Ben Bagadion, formerly in the Philippines’ National Iirigation Administration (NIA),
describes how academic research on farmer-managed systems influenced NIA's approach
to providing assistance to farmer-managed systems. Action research was used to test and
modify the intervention process.

Uraivan Tan-Kim-Yong, from Chiang Mai University in northern Thailand, describes an
action research project to increase interaction, communication, and coordination among
agency staff, farmer irrigators, and researchers. A series of meetings and workshops
involving the three parties diagnosed problems and suggested solutions. She proposes
using more farmer-to-farmer training and consulting services backed up by a mobile team
of professionals.

In the final paper, Frances Korten of the Ford Foundation office in Jakarta examines why
agencies have so often not utilized the results of research and discusses how researchers
can be more effective in assisting agencies to develop appropriate intervention programs.
The paper contrasts the macro- and micropolicy arenas, as well as two research
perspectives -- policy analysis and social learning. She argues that most issues related to
public intervention in farmer-managed irrigation systems fall into the micropolicy arena
and that social learning research is more appropriate for addressing these issues.
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CONFERENCE DISCUSSIONS
Research Issues

What are the effects of changes in the socioeconomic environment on the viability of
farmer-managed irrigation systems? These systems exist in many different environments,
and those which have survived and prospered have been able to adapt to environmental
changes. However, systems that were once relatively isolated self-sustained communities
are being integrated into regional and national economic svstems. Different rapidly
changing forces are being broughi to bear on the irrigation organization. Can farmer-
managed systems be sustained in the face of increased government intervention in all
areas of societvy? What happens to farmer-managed systems when labor has a much
higher opporturity cost a3 a result of industrial development? As government authority
penetrates more into rural areas, what happens when local customary water rights
conflict with national water laws? What macro factors induce change in farmer-managed
systems, and are systems able to adapt to the change? How do systems adapt?

Why have some farmer-managed irrigation systems failed? Most studies of these
systems have looked at successful, relatively well-functioning systems. This has, perhaps,
resulted in a rather idealized perception of farmer-managed irngation systems. In order to
understand better the causes of failure, studies should be made of systems which have
farled. Have systems failed because of changes in the environment to which they were
unable to adapt? Why haven't systems been developed in areas where there is a potential
iIrrigation resource?

Why are farmer-managed irrigation systems asking for public intervention? Irrigation
agencies are receiving more and more requests to assist in or take over the management
of these systems, even from organizations whose systems are functioning well. What is
inducing the organizations to give uap control of their systems and request intervention?
What do they expect to gain from intervention?

How do different agencies intervene in farmer-managed irrigation systems? Most past
studies have described and evaluated the performance of the farmer organizaticns which
manage these systems. New studies should examine the different types of agencies that
assist farmer-managed systems. What approaches to intervention do different agencies
take, and what affects their choice of approach? What are the capabilities of agencies?
What improvements do agencies expect to make, and are the objectives feasible? What
types of interventicn seem most promising?

How should responsibilities for irrigation system management be shared between
farmers and government agencies? This might entail location specific action research in a
number of countries to determine the most appropriate share of responsibility for
operation and maintenance between government and farmers.

What is the impact of government intervention in farmer-managed irrigation systems?
This would involve doing case studies that analyze both suecessful and unsuccessful
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interventions across a number of countries. Through such a cross-country analysis, it
should be possible to arrive at some more general understandings than those gained from
individual case studies.

Research Network

Conference participants expressed great interest in the concept of a research network
on farmer-managed irrigation systems as a means to continue the exchange of
information begun at the conference. However, underlying much of the discussion of how
a network could facilitate research were different views of how research should be
conducted, the type of questions tu be investigated, and the methodology most appropriate
for addressing the questions.

To maximize comparability, some participants felt that there should be a common core of
research objectives addressed through a common methodology by researchers in a
number of different countries. Others thought that researchers in each location should
work closely with an implementing agency to enhance the agency’s capability to assist
farmer-managed systems. Viable research questions would emerge as a result of dialogue
between the agency personnel and the researchers, and, like methodology, could differ
considerably among the different network locations. Proponents of this view felt that
skilled researchers could analyze the results of such studies and arrive at general
understandings even though the individual studies did not follow a common methodology
nor address the same specific questions.

After considerable discussion, there was general agreement that it was desirable to
have network research that facilitated cross-country comparisons as well as supported
close interaction with implementing agencies to develop situation-specific research
questions. The conference ended with a decision to pursue formation of a network and
involve a wide spectrum of participants. IIMI volunteered to provide administrative support
for such a network.
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STUDIES OF FARMER-MANAGED IRRIGATION SYSTEMS:
TEN YEARS OF CUMULATIVE KNOWLEDGE AND
CHANGING RESEARCH PRIORITIES

E. Walter Coward, Jr. and Gilbert Levine*

BACKGROUND

Ten years of research in farmer-managed irrigation systems have corrected the myopic
notion formerly heid by many that irrigation systems were facilities that governments built,
and irngation development the domain of irrigation departments and international donor
agencies. There is now wide-spread recognition that very frequently the total irrigation
sector of a particular country involves a substantial portion of systems that were created
and persist largely, though not entirely, outside the government sector.

Governments now are giving more attention to these farmer-managed systems than
ever before. But in many countries there has been a long history of some form of govern-
ment aid. Not infrequently, aid to these local systems has been channelled through some
department other than irnigation  Agriculture, Community Development, or Local Admin-
istration. This has also acted to isolate these farmer-managed facilities from the hydraulic
works within tive purview of the formal irrigation department.

But things are changing rapidly. Nearly everywhere, farmer-managed systems are being
subsumed under the mandate of irrigation departments. And therein lies the problem.
Worldwide, diverse policies are being fashioned, and varying procedures are being imple-
mented with uneven results. Pressures to increase the involvement of government in
farmer managed systems arise from both government ano water users. The significant
ncrease tn government nvolvement in farmer-managed 3ystems has raised several
important and interlocked concerns: concern for the increasing dependence of farmers on
government-provided resources, concern for the imposition of inappropriate planning,
design, and operational criteria; and increased concern for escalating costs oi both con-
struction and operation and maintenance (O&M).

These concerns, arising from the rapid acceleration of State! assistance to local sys-
tems and the increasingly central role of irrigation departments in planning and executing
such assistance, have important implications for the nature of socially relevant studies of
farmer-managed systems.

A major objective of this paver is to discuss these implications and suggest lines of study
and inquiry appropriate for a research agenda on farmer-managed systems for the next ten
years: a decade in which we expect the State will continue to be active in developing poli-
cies and implementing programs related to farmer-managed irrigation. The first part of this
paper reviews past and current research, while the second suggests future research trends.

‘Irngation Studies Group, Cornell University, Ithaca, New York 14853, USA.,
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REVIEWING PAST RESEARCH
Antecedents to Contemporary Work: Colonial Compilations

The historical literature of the West contains various references to farmer-managed sys-
tems that were recorded by agents of colonial governments as they went about their for-
matl and imformal inquirtes. Three examples from different regions of the world, illustrate this
this early matena!l. Christie (1914), discussing the farmer-managed systems of llocos
Norte 1n the northern Philippines the now well-known zanjeras tried "to convey a general
idea of the degree of development of native irrigation in llocos Norte.” A unique item in the
article 1s the full text of an agreement signed by 2 group of individuals joined into a zan-
jera. In sume cases, Christie hinted at important aspects of zanjera organization though he
did not elanorate on them. For example, he noted that the fand irrigated in the zanjeras is
divided nto equal shares among the majority of the members, a point that Coward (1979)
and Siy (1932} later elaborated as the "atar concept.”

The point on which Christie ends 1s important: in cases where the government takes
action to assist these zanjeras, it is important that the agents of change scrutinize “the
original papers organizing the local irrigation societies” in order to be fair 1o these
members. This must be one of the earliest calls for government assistance to farmer-
managed systems that 1s sensitive to local history and existing arrangements.

Saunders (1980), in her report on irrigated agriculture among a Hausa group in southern
Niger, used the materials of colonial agents to establish a long history of the area’s irri-
gated agriculture. She refers to the writing of Brouin (1938), who reports that in the 18th
century the local ruler

~..allegedly recruited some one thousand workers to build a small barrage, or simple
dam, and a canal some three kilometers long and fifteen meters wide, to carry water
from a natural pond to a nearby depression which flooded during the rains but lacked
water during the rest of the year. Brouin reports that the system could still be seen in
the 1930s (Saunders 1980:6).

She also refers to quotations from a German explorer who travelled in the area in the
mid-19th century and reported an extensive district irrigated by springs that “ooze forth
from the sandy downs.” The bits and pieces that she is able to assemble from the colonial
records give historical context to the contemporary system that she describes in detail.

fn the early 20th century, the British Colonial Government operatied a research institu-
tion called the "Board of Economic Inquiry, Punjab.” This Board conducted studies of the
rural sector in the State of Punjab an administrative unit that covered the present-day
states of Punjab i both India and Pakistan, as well as additional areas now assigned to
other states ir ! % courtives. One such study surveyed agricultural conditions in the
Harnipur and M. 1. .+ Tewqas subdistricts of the District of Kangra, and describes in some
detail the organ.. ron and operation of a farmer-managed irrigation system, here called a
kuhl, reported to irrigate more than 240 hectares (ha) and serving people of 9 hamlets {tika).
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The description is a complimentary one, emphasizing the presence of different canal lead-
ers. It also describes a sophisticated system of water allocation and distribution, including
rotation and the means of mobilizing resources to operate and maintain the works. It ends
with:

Notwithstanding all these difficulties, these kuhls are a remarkable instance of self-
government and it is wonderful how well they are managed when we consider the
many conflicting interests involved (Board of Economic Inquiry 1933).

Irrigation as a Means of Social Analysis: Anthropology Field Studies

A second information base on farmer-managed systems was produced by anthropologi-
cal field workers whose research objectives were focused on some aspect of social organi-
zation or culture. They made observations on irrigation-related activities in the course of
their freld work Thus they provide us with significant, though frequently incomplete,
information about local systems of irrigation. There are numerous examples that illustrate
this point.

In this genre of studies, the central nature of irrigation phenomena to the analysis varies.
Sometimes, it ;5 the major social activity that the analyst uses as a means for the study of
some larger social process.” For example, Geertz (1967) uses the Balinese subak and
Potter {1975) the muang-fa/ systems of northern Thailand as vehicles for understanding
important principles of rural social organization; the Hunts (1974) employ irrigation to
understand pohtical power and processes in Mexico: Lewis (18971) examines irrigatiorn
groups n the northern Philippines to explore issues of habitat and social organization;
Leach {(1961) looks at irrigation 1n Sri Lanka while pursuing his basic interests in kinship
and soctal organization, and Mitchell (1976) studies irrigation in Peru as part of his analy-
sts of political and ritual life.

For other analysts, irrigation was a more incidental topic. For example, Moerman's
{1968) study of farmer decision making in northern Thailand makes only brief mention of
irrigation activities, but that short discussion coupled with other information from northern
Thailand gives an idea of farmer-nianaged irrigation in his study area. Or take the case of
von Furer-Hatmendirf's (1980) study of the Apa Tani in Arunachal Pradesh (northeastern
india) The prose is sparse but highly suggestive in terms of what we know about small
systems elsewhere:

Every one of the streams rising on the wooded heights that ring the Apa Tani country
i1s utilized for irrigation purposes soon after it emerges from the forest and reaches a
gully wide enough to accommodate a series of narrow terraces.... The channels have
been cut deep into the soil and their dams are secured against the onrush of flood
water by rows of wooden stakes sometimes reinforced by strong bamboo matting
(von Furer-Haimendirf 1980).

Neither of these types of studies, in which irrigation phenomena are either incidental or
central, sets out to understand irrigation systems per se. Rather, the analyst began
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with some other “problem,” usually one suggested by models and concepts developed
within the analyst's discipline, and irrigation behavior and organization were examined
because of their relevance to that disciplinary problem. These analysts examined irrigation
activities not to understand how irrigation systems functioned, but to advance under-
standing of kinship processes, principles of social stratification, and so on. In fact, the best
of these studies advances our understanding of both.

irrigation Ethnographies

But there also were studies describing how existing farmer-managed systems operate.
In these, the analysis may or may not be embedded in larger theoretical arguments. Three
cases exemphfy this hine of research.? Grader's {1960) study of Balinese subaks in the
region of Jembrana is the first example. It is a straightforward description of the “ideal”
organization of subaks in this region, touching on such topics as membership in the subak
board. subak services and levies, subak religious activities, and subak regulations. In one
case, Grader describes the creation of a new subak which began with the hiring of tunnel
diggers by the traditional district government official responsible for coordinating subak
affairs (sedahan agung) Only after the tunnel diggers were able to identify precisely the
lands that would be irrigated, did the owners of those lands form themselves into a subak

group.

Tailtard’s (1972) study of traditional irrigation systems in northern Laos is a preeminent
example of irrigation ethnography. The report gives details of the geographical setting, the
types of apparatus used to acquire and distribute water, and important features of the
social organizational arrangements in place for handling such elementary tasks as system
repair and water distribution.

Wilkinson's (1977) study of irrigation systems in Oman represents a third example of a
careful irrigation ethnography. Unlike the Grader and Taillard examples which have irriga-
tion descriptions as their end, Wilkinson’s research purpose is to understand irrigation
systems and settlement forms in the context of larger historical processes of political con-
trol. However, his means to this end is a careful discussion of the local irrigation systems
of central Oman. Focusing on these farmer-managed systems, here called falaj, he states
his intention as follows:

We will examine first the layout of a falaj settlement, then the principles of water
shareholding and the way in which finance and maintenance of the falaj are
arranged, and finally the division of labor and responsibilities in ‘he irrigation system
(Wilkinson 1977:97).

Careful attention to detail in his field study allows him to reach important conclusions
regarding the sociotechnical features of the falaj -- in particular, the means by which the
architecture of the system is made congruent with the water rights of the users.

These irrigation ethnographies provide us with rich detail on the internal characteristics
of the systems being studied often including information on both social organization
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and the physical artifacts used to handle water. They have the characteristic that Geertz
has called "thick description” allowing the reader to grasp much of the immediate context
in which irrigation processes are operating. Irrigation ethnographies, based as they usually
are on detailed field studies, typically uncover the considerable complexity of technical and
institutional arrangements that develop in a farmer-managed system that has persisted
over time. It is these complexities that are likely to remain unknown when less penetrating
research procedures are employed.

Development-Criented lrrigation Studies

Development-oriented irrigation studies are defined here as those studies in which the
analyst is either examining a case of externa! involvement in farmer-managed systems or
studying farmer-managed systems for the purpose of making development
recommendations.

Some of the earliest of such studies was work done as part of the so-called Mekong
Development Program. For example, Frutchey {1969) examined the activities of the peo-
ple’s irrigation systems in northern Thailand to better understand the institutional aspects
of irrigation development that irrigation planners would face. Similarly, Cowvard's (1976)
work in western Laos examined the implementation of a government irrigation develop-
ment activity in a region where many farmer-managed systems existed. Irrigation devel-
opment activities in Taiwan provided the setting for important development-oriented stu-
dies by Pasternack (1972) and VanderMeer (1968, 1971). VanderMeer's work, in
particular, caught the transition from formerly independent farmer-managed systems to
systems in which government was highly involved but farmers remained significant man-
agers. Perhaps the most extensive effort by government to create new farmer-managed
irrigation systems was the Thana Irrigation Program (T1P) of Bangladesh, launched in the
early 1970s (Thomas 1975, Haq 1976, Hamid 1982). Much of the TIP's design was based
on “experimental” work at Comilla in which the field staff designed and tested approaches
for introducing tube wells and low lift pumps through village cooperative societies (Coward
and Ahmed 1979, Howes 1983). The centrality nf these farmer-managed puimps systems
for agricultural change in Bangladesh has made them a subject for continuing study and
research (Biswas and Mandal 1382, Hamid 1982, Howes 1982, Wood 1984).

One of the best examples of development-oriented studics is the work of de los Reyes
and colleagues in the Philippines. This research has been done in close collaboration with
the National Irrigation Adminisiration (NIA) as that agency has endeavored to develop a
more participatory style of government assistance to farmer-managed systems, called
“communals” in the Philippines. Especially significant was their attempt early in the pro-
cess to provide a broad-based understanding of the situation of the communal systems by
conducting a nationwide study (de los Reyes 1980a and b). The study was based on a
survey of a national sample of communals supplemented by detailed case studies of
selected systems. Since then, other development-oriented work on farmer-managed sys-
tems has been done in the Philippines (Siy 1982; Angeles 1983, 1984; Illo et al. 1984; lllo
and Volante 1984; de los Reyes 1984, 1985; Bagadion and Korten 1985).
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While irrigation had been the subject of study in Indonesia for some time, an early
development-oriented study of farmer-managed irrigation was made by Hafid and Hayami
(1979) when they studied the outcome of the government’s village subsidy program on
two small systems, one in Java and one in Sulawesi. In the late 1870s, Cornell University
began a series of field studies in Central Java that included farmer-managed systems.
These studies were significant in that they attempled to observe hoth tne engineering and
the socioeconomic dimensions of the systems and their operations (Oad 1982, Duewel
1985). Early in the 1980s, with assistance from the Ford Foundation, teams from Univer-
sitas Udayana in Bali, Universitas Sriwijaya in South Sumatra, and Universitas Andalas in
West Sumatra began irrigation studies in each of their regions that included farmer-
managed systems. Their work has yielded useful ethnographic information on the organi-
zation and operation of farmer-managed systems and 1s beginning to produce important
information on the processes by which government is providing assistance to such Sys-
tems (Sutawan et al. 1983, Universitas Snwijaya 1983, Abuasir 1985). Alsu, there has
been a set of studies examining a small-scale irngation program called the “Sederhana
Program ” This program is being implemented by the Government of Indonesia with fund-
ing support from the United States Agency for International Development (USAID). Several
other studies have been completed that give special attention to the farmer participation
aspect of the program (Morfit and Poffenberger 1984, Robinson 1985a and b).

In addition to research in Bangladesh mentioned above, some important and useful
development-oriented research in South Asia has been reported and is currently under-
way. In Nepal, Martin (1986) and Yoder {1986) have completed detailed field studies of
farmer-managed systems in the hill areas. That line of research is being continued
through the joint activities of the International Irrigation Management Institute (IIMI) and
the Government of Nepal.

In Sri Lanka, Abeyratne and Perera (1984) and Begum (1985) have recently completed
field studies of village tanks and village anicuts (weirs), and of government assistance
provided through the World Bank-financed Village Irrigation Rehabilitation Program (ViRP)
(Medagama 1982).

In Pakistan, most irrigation studies have focused on the large public canal systems of
Punjab and Sind. However, there has been limited work on the smaller farmer-managed
systems in selected hill areas of the country. For example, Bhatty (1979) has reported on
the organization and operation of a gul system in the North-West Frontier Province. Some
work has also been done on the well-known karez systems of Baluchistan (Kemper et al.
1979) which are presently being rehabilitated through various government programs.

Minor irrigation systems are an important part of the irrigation sector in India. A large
number of these minor systems are tube wells, some of which are individually owned and
operated. Many, though not all, of the minor systems both groundwater and surface water
works -- are farmer-managed. Thus far, there have been relatively few studies, development-
oriented or otherwise, of these small farmer-managed facilities. Pant (1984) has written
about pump groups in eastern Uttar Pradesh and made suggestions for future public inter-
vention. Small systems are numerous in the Himalayan region, but there have been
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few studies of these systems in India. As part of a project planning exercise, Shingi (1984)
has reported on such systems in Himachal Pradesh. Also, Joshi and Seckler {1982) have
written about an innovative project to introduce a farmer-managed irrigation system in the
Sivalik hills near Chandigarh. Seme development-oriented studies have also been com-
pleted 1n South India. For example, Paul and Kultkarni (1984) have written about the
farmer-managed phad systems found in Maharashtra which are being affected by
government assistance. But the most extensive reseaich has been done on the tank Sys-
tems of Tamil Nadu, which are now the subjact of a major “modernization” program (Sak-
tivadivel 1982) as well as the tanks of other states in South India (von Oppen and Rao
1980a and b, Doherty 1982) Palamisami and Easter (1983a and b) have written exten-
sively on the tanks of Tamil Nadu, some of which are farmer-managed while others are
Jjointly managed (see also Meinzen-Dick 1984). Most recently, tank studies have been
undertaken by Saktivadhvel et al (1986) at the Centre for Water Resources at Anna
University

Information on farmer-managed systems 1n northeast Asia s censpicuously lacking
-- including development-oriented studies. Nearly all of the research on trrigation in Taiwan
has focused on systems that are jointly managed by government and farmers. While much
has been wiitten about irrigation in Japan, including farmer-managed systems, most of
the information is available only 1in Japanese (Kelly 1982). Small farmer-managed systems
are extensive 1in Korea However, with the exception of the study by Oh (1978), little
research has been done on these systems and on related issues of public intervention.
Wade's (1982 report, which does have a development thrust, deals only with the larger,
bureaucratically managed systems. Finally, there is a complete absence of information on
this topic from China. However, the recent shift in government policies to the so-called
“responsibility system” could have important implications for farmer-managed systems.

There 1s some literature on development-oriented research into farmer-managed sys-
tems in Africa In Morocco, for example, several useful studies are available. Moroccan
researchers have done work on “irrigation petit” and the changing policies of government
toward such systems (Bourdebala et al 1984) Government involvement in the develop-
ment of farmer-managed perimeters along the Senegal River has been the subject of sev-
eral recent studies (Diemer and van der Laan 1983, Patterson 1984, van der Laan 1984,
Miller 1985, Horst 1986). Two very useful studies have recently been completed in Kenya.
Ssennyonga (1983) has carefully analyzed traditional furrow systems in a region of the Rift
Valley and discussed their relevance to regional development. Fleuret (1 985) has reported
on farmer-managed systems in the Taita Hills region of southern Kenya. These systems
are currently experiencing high levels of disorganization as a consequence of government
land tithng programs. The Food and Agriculture Organization (FAO) has been especially
active in promoting irngation development strategies in Africa that favor farmer-managed
systems (Underhill 1984).

Farmer-managed systems in the Andean region are also experiencing continuing
government intervention and some researchers have been analyzing these processes.
Recent work by Lynch (1986) has reported on government intervention in the Sierra region
of Peru through the project called "Plan Meris.”
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Finally, we note some development-oriented research on farmer-managed systems in
North and Central America. Small systems are widespread in certain regions of Mexico.
The Government of Mexico, sometimes with assistance from intarnational agencies, has
been providing public assistance for “improving” these systems for some time. Govern-
ment strategies toward farmier-managed systems have been studied by Lees (1974) and
more recently by Goldring (1985) and Hunt (1986)

Less well studied 1s the process of government assistance to farmer-managed systems
n the United States, especially in states such as New Mexico, Colorado, and Utah. That
such assistance 15 still being planned and implemented is demonstrated in the foltowing
quotation describing a proposed Burean of Reclamation Project to improve several acequia
systems in northern New Mexico.

The project 1s located on the Rio Grande in Rio Arriba County, New Mexico. There are
presently nine diversion barriers and approximately 27 miles of diversion canals serv-
ing approximately 1,800 acres. The principal features of the project consist of
tmprovements such as the mstallation of more permanent diversion structures,
headgates, wasteways, arroyo siphons, and concrete Itning of ditches to improve irri-
gation efficiency, conserve water and reduce operation and maintenance costs {US
Bureau of Reclamation).

In their 1978 book, Maass and Anderson provide some details on such systems in Colo-
rado and Utah as part of therr analysis of rrigation oerganmization and performance. Thomp-
son (1984) is presently undertaking a research project to understand the various forms of
financial assistance provided to farmer-managed systems in the western United States.

People’s Irrigation in Northern Thaiiand

While the above discussion sets out to disaggregate and categorize the various studies
of farmer-managed irrigation systems, its also instructive 1o examine the mosaic of such
studies that have been completed in a given region. The case of the muang-fai in northern
Thaand 1s an interesting example of the diverse sources of information available, the
changing and contiumg interests of researchers over ime, and the cumulative evidence
that has been developed regarding these systems

One can begin with an interesting irngation ethnography that deals with rrigation in an
area geographically outside the political borders of northern Thailand but in a proximate
cone and with a culturally simitar group In 1949, Han-Seng published a report on land
systems in southern China which mcluded a description of local iIrngation organizations
among an ethnic Tai group 1in a part of the ancient kingdom of Sip Song Pan Naa. From
this report we learn of various rules and roles for operating and maintaiming the rrigation
systems We also discover an important point regarding the functicn of the local nobles
(chao)in developing rice lands by which they extracted surplus from the peasants. Various
writings, categorized above as social science studies using irrigation as a means for
understanding social processes, were produced in the 1960s and 70s (Wijeyewardene
1965, 1973, Potter 1975) Several irrigation ethnographies also have been written
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{Bruneau 1968; Tanabe 1981, Sirivongs 1982; Lando 1983, and, as previously discussed,
for related areas in Laos, Taillard 1972}, Also beginning in the mid-1970s and continuing
to the present, several histories of local areas have highlighted the development of peo-
ple’s irnigation systems (Calavan 1974, Cohen 1981, Ganjanapan 1984). Finally, more
recently, several researchers have undertaken field studies with an explicit focus on
change and development in people’s systems (Frutchey 1969, Sektheera and Thodey
1975, Suraroek et al. 1980, Sirivongs 1982, Tan-Kim-Yong 1983).

From Wieyewardene’s 1973 paper, we first learn about the impact of government irri-
gation development activities on the affairs of people’s irngation systems. That theme, in its
contemporary manifestations, 1s again repeated n the writings of Suraroek et al. (1980),
and especially in the detaled field studies conducted by Sirivongs (1982) and Tan-Kim-
Yong (1983) Moreover, the contemporary involvements of the state can be placed in his-
torical perspective, since the writing of Calavan (1974), Cohen (1981), and Ganjanapan
{1984) detarl the manner i which earlier political figures frequently played a large role in
stimulating the creation of particular people’s systems or sigmficantly modifying systems
that already existed  External intervention in these systems 1s shown not to be a new
process - though there may be unique features of the present government involvement.

Finally, we should note that i recent years, there has been growing interest on the part
of the government in developing farmer managed irnigation systems in the northeast
region of Thailland As a complement to this pohicy, researchers at Khon Kaen University
have beeninvolved ininnovative programs for deltvering external assistance to existing,
and new. farmer-managed systems in that region (Mayson 1984).

Characteristics of the Completed Research

The above: review of completed research on farmer-managed systems, while not exhaus-
tive, serves to demonstrate the considerable hterature that exists. Although a large portion
of the research deals with Asia, sigmificant work from other regions of the world is also
available -- and perhaps 1s not out of proportion to the extent of existing sysiems in the
various regions. With the above hiterature in mind, we suggest the following six generali-
zations regarding the relevance of this body of completed research for improving the poli-
cles and programs of public mtervention in farmer-managed irrigation systems.

1 The completed research s very heavily social science-oriented, and is primarily con-
cerned with the institutions and organizations by which farmers create, operate, and re-
produce their systems While many of the reports refer to various physical components of
the hydraulic works and the agronomic dimensions of the irrigated crop(s), in many cases,
these dunensions are presented as mere background, and the discussion fails to provide a
discussion of processes tirough which orgamization and apparatus are articulated. There
have been relatively few sohd engmeering contributions to this literature, important excep-
tons being von Oppen and Rao (1980a and b), Worboys (1981), Horst (1983), Angeles
{1983). Wensley (1984), Engelhardt (1984), Wensley and Walter (1985), and Yoder (1986).
While a number of studies have approached the field with a socio-wechnical orientation
that has made the researcher sensitive to the interplay betwezn the physical apparatus
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and the institutional rules and organizational arrangements, the latter typically receive
more attention tivan the former.®

2. Nearly all of the completed studies have been descriptive: very few have been analyti-
cal. The studies are excellent in answering the question' What is going on in this location?
Such information has been absolutely critical for correcting many of the stereotypes and
Inaccurate assumptions that policy makers held about farmer-managed systems. The body
of completed research has been essential for creating a more informed picture of the
formal comporent of the irrigation sector in many countries, and has encouraged a
rethinking of the future of such systems But there 1s a need to go beyond these various
descriptions to provide analytical concepts and models that help explain the systemic fea-
tures of tiese systems and the regular patterns associated with their reactions to external
assistance. One hine of work m this area 1s the “property concept” discussed by Coward
{1983, 1985a and b} Other approaches are needed

3 Nearly all of the completed studies have focused on the internal dynamics of the
systems under investigation Most studies have not placed these systems in the larger
regional contexts in which they operate, and thus have not been able to inquire about the
possible impact of external environmental, social, economic, or political changes on these
critical internal happenings The exceptions to this pattern are those studies that have
examined the impact of external government assistance However, without an understand-
ing of the other external forces that may be at work, we may fail to understand why
government assistance 1s being requested, being provided, or resulting in the observed
consequences

4 Nearly all the studies that have been concerned with the impact of government
assistance on farmer-managed systems have examined short-term effects only. The stud-
tes have been undertaken immediately following or within a year or two of completion of
the intervention Given that external Interventions to any system tend to have at least
short-term disorientng effects, and that new Irngation structures or procedures may
always require a "shakedown” period for learming and adjustment, it may not be surprising
that our studies tend to identify long hsts of mtervention problems. Extending the impact
period may modify our findings

5. The studies of farmer-managed systems, nearly without exception, fail to discuss the
bureaucratic characteristics and processes of the assisting agency (an exception 1s Gold-
ring 1985). If one assumes that the consequences of public intervention mimimally result
from actions of both irrigators and agency staff, this farlure to discuss the bureaucracies
that plan and implement programs of pubhc intervention 1s devastating to any research
program intended to provide suggestions for improving such interventions.

6. The completed research has not included a clearly articulated concept of the role of
the State and its bureaucracies in national development. Some researchers seem to
assume that the role of the government 1s to Integrate the various competing forces of
society, and to play a role in allocating society’s scarce resources n some fair manner.
Other analysts may assume that the function of government 's to represent the interests
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of the ruling classes and to direct resources in ways that protect and enhance the favored
position of those with power and influence. Still others may view the State as having a
large degree of autonomy; thus being relatively independent of either society as a whole or
of the ruling classes. The consequence of not having a theory of the State’s role is that its
various actions in relation to farmer-managed systems are presented in an anecdotal and
atheoretical manner. One result is that the undesirable effects of public intervention tend to
be blamed on inadequately trained staff, insufficient resources, or greedy public servants.

AN ILLUSTRATIVE AGENDA FOR FUTURE RESEARCH

Over the past 10 years, studies of farmer-inanaged irrigation systems, and of public
interventions to assist them, have multiplied vastly. During this decade, we have seen grow-
ing recognition of the importance of farmer-managed systems on the part of national
governments and international donors. No longer are farmer-managed systems merely of
academic interest; they are the object of many public programs in irrigation development,
and are now within the purview of most mainline irrigation agencies. Moreover, it is not
just a matter of irrigation departments forcing their assistance on farmer-managed systems:
In many instances, the request for help from the farmer group is strong and persistent.
Thus, there are both supply and demand forces at work, which has profound implications for
a relevant research agenda for the next decade.

In our judgement, two of the dominant trends in present public intervention programs
must be modified: 1) transforming highly autonomous farmer-managed irrigation units into
systems that are overly dependent on State actions, resources, and staff; and 2) forcing a
standard effictency iogic of operations, and the accompanying hardware to operationalize
that logic, on these farmer-managed systems, many of which have multiple objectives and
whose logic may or may not emphasize the efficient use of water.

These are endemic problems in the public intervention programs aimed at improving
farmer-managed systems. A research agenda focused on these systems should address
these problems explicitly. We believe that an agenda, organized to address the following
four questions, but not limited to them, is a step towards that objective

' What are the forces leading to government intervention?

*  What are the factors leading to dependence?

*  What are appropriate planning, design, and operational criteria?

¥ What are the effects and implications of extended involvement of government in farmer-
managed irrigation systems?

What are the Forces Leading to Government Intervention?

It can be hypothesized that these forces derive from factors internal to the particular
irrigation system, the local community of which it is a part, and the context in which both
operate, and other factors that are associatec with the State and its environment. These
factors lead to several specific research issues.
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Labor dynamics and farmer-managed systems. Most studies of farmer-managed irriga-
tion systems have shown that their O&M processes are lahor-intensive and that their
reproduction is highly dependent on the ability to mobilize labor supplies. There often has
been the assumption that in the developing country situations in which we are working,
labor is abundant rather than scarce. However, new work on labor dynamics in rural areas
has shown that as rural households become integrated into wage labor and commodity
markets, they often experience complex and contradictory pressures on their lahor supply.
Coliins (1986) states the arguments as follows:

Labor availability in contemporary communities carnnot be understood apart from the
processes of semiproletarization that are affecting rural households. Family members
may be involved in subsistance production one month, petty commerce another, and
seasonal inigration to use their labor power during the dry season. The need to partic-
ipate in these diverse activities is frequently related to a diminishing land base, or to
declining terms of trade. This dynamic may lead to problems of labor scarcity.

Labor scarcity may in turn lead to patterns of poor resource management. Thus a
vicious circle of impoverishment is created (Collins 1986:26).

This perspective of labor dynamics could be highly relevant to the farmer-managed irri-
gation systems that we are studying. It could partially explain the interest on the part of
local groups in external assistance that they hope will ameliorate labor constraints. Faced
with the difficulty of mobilizing sufficient manpower for system repairs and operation,
farmer groups may turn, however reluctantly, to the State. to take over syste.n operation
and maintenance. Note also that many State intervention programs assume that the irriga-
tion group will implement the necessary operation and maintenance activities following
the State's intervention. Frequently. this does not occur. Again, part of the explanation may
lie with the changing labor dynamics of the irrigation households and not just with per-
verse ideas about government being responsible for what it builds.

In brief, whether or not changing labor dynamics are altering the ability of an irrigation
group to mobilize needed manpower is an empirical question. Labor dynamics may be a
factor in explaining key processes, such as system operation, calls for external assistance,
and reaction to public interventions.

Collins (ibid.} makes several points regarding research strategies for the study of labor
dynamics that have direct relevance to farmer-managed systems. First, she argues the
need to determine labor availability or scarcity in specific regional and temporal contexts.
We could add to that: in specific system contexts. The suggestion here is not to assume
that labor scarcity is a problem in all farmer-managed systems, but rather to make labor
dynamics a specific part of the inquiry regarding system management.

Second, she argues the need to "...be able to recognize communities stressed by the
growing need to sell off-farm activities, and land that is poorly managed as a result of
strategies to meet short-term needs” (ibid.).
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Modifying this for our situation, one coula propose that we need to be able to recognize
farmer-managed systems that are being stressed due to changing labor dynamics with the
result that system management is poor or deteriorating. Collecting information on the per-
centage of income derived from off-farm sources or the percentage of income derived from
non-irrigated agricuttural activites or both could alert the researcner to a possible labor-
stress situation. Moreover, identifying such stressed systems would be a first step in
developing public intervention policies that are sensitive to this condition, rather than
exacerbating 1t One can expect that public investments in labor-stressed systems are
unlikely to result in destrable consequences unless the intervention directly confronts that
labor problem

Farmer-managed systems in a regional context. A concern with labor dynamics is one
tacet of a more comprehensive perspective that views individual farmer-managed systems
as part of a larger regional political economy, a network of relationships by which the local
system and its users are connected to the State and its bureaucratic apparatus as well as
to an external economy, often a world economic system.

It 1s easy to overstate the historical autonomy of farmer-managed systems -- to assume
that they were once unconnected to any larger economy or polity -- and thus to misunder-
stand the significance of present State involvements with them. Important recent scholar-
ship has called intc question, many of these prior assumptions regarding historical connec-
tions (Roberts 1967, Calavan 1974; Ludden 1978, 1979). We have learned that many,
perhaps even most, locations were within the spheres of influence of some regional realm,
and that patterns of trade were remarkably far-reaching. Ganjanapan's (1984) discussion
of the development and change of the people’s irrigation systems in a district of Chiang
Mai province at the turn of the century ilustrates this point. In this period, the Bangkok-
based kingdom of Siam extended political control over the Chiang Mai-based kingdom of
Lan Na and. simultaneously, the construction of a railroad linked the Chiang Mai region
with the world rice market. Both of these processes created significant incentives for the
regional elite to invest in the development of local irrigation facilities.

The understanding of these historical connections suggests that many of the systems
that we now see: as indigenous and independent may in fact have origins associated either
with general policies of some earher State or with direct past actions of the State. That is,
the State has been an imporiant part of the environment in many farmer-managed sys-
tems, histonically as well as in the contemporary period. The same can be said regarding
trade

This view can be important to conceptualize the research problem dealing with public
intervention in farmer-managed systems. By hypothesizing an extended period of State
nvolvement rather than merely a recent one, the researcher is led to several novel ques-
tlons What was the nature of State intervention in the earlier period? What of those
earlier forms of intervention has persisted, and what has been modified? What factors
have contiibuted to conttnuity and to change in State assistance to farmer-managed
systems?
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The simple paradigm that identifies local systems in an earlier non-intervention period
In contrasi to current farmer-managed systems in which ntervention 1s occurring may
apply in relatively few situations. More likely, we would be observing cases in which there
ts a long history of State involvement in the local system and the nature of this interven-
tion may have changed little, or dramatically, over time. These changes may be producing
sociotechnical results rather unlike the results of the prior era. Adopting a paradigm that
explicitly assumes some prior form of State intervention until otherwise empirically deter-
mined, would alert the researcher to search for continuity and change 1n State actions. It
would also prompt an analysis of the extent to which the positive or negative outcomes of
the mtervention might result from @ nusfit between the present regional situation and
changes or consistencies 1n the form of State intervention.

Studying the irrigation bureaucracies. A large factor determining the outcome of public
intervention i farmer-managed systems s the implementing bureaucracy. However, most
studies focus only on the outcomes of public interventions -- a pump installed, a division box
mislocated -- not on the agency processes that led to that resuit, Thus, to a very large extent,
the processes and procedures of public intervention remain a black box. There are some
exceptions. In the context of the participatory approach to communal irrigation develop-
ment in the Philippines, attention was given to understanding how the technical agency
and nts staff were organized (Alfonso 1981). In addition, through the use of a research
technique called “participant observation” (de los Reyes 1984), researchers were able to
collect information on ngency decisions and interactions with local groups more or less as
they occurred.

However, in general, our understanding of what occurs within the farmer-managed sys-
tems (and, to some extent, why) is now superior to our understanding of what occurs within
agencies planning and implementing public assistance for such systems. Without
understanding the latter, we are unlikely to understand the limits to agency actions or the
forms of assistance most readily supplied by the State apparatus. There seems to be little
likelihood that we can make progress in improving public intervention without a significant
increase in our understanding of the relevant bureaucracies.

The research strategies and techniques for studying irrigation bureaucracies will both
parallel and differ from those we use to study irrigation communities. While irrigation
bureaucracies that implement programs for farmer-managed systems are practically
unstudied, bureaucracies in general are a focus of many social inquiries, including some
work on irrigation bureaucracies concerned with administering large-scale systems
(Moore 1980, Lees 1984) Work on this toptc should begin with a review of current theory
and research in formal organizations.

Two important paratlels should be followed. First, the dominant research design should
be "field studies;” that s, the study of agencies in  context doing their normal tasks.
Researchers should be participant observers within these contexts -- attending meetings,
accompanying staff as they go about their routines, "hanging around” during tea breaks,
and so forth. In effect, for the agency analyst, the office {and, by extension, the field in
which the staff operate) hecomes the “village."”
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Second, studies should be done with the interdisciplinary perspective that has informed
much of our study of farmer-managed systems. An irrigation agency is not just a formal
organization, it 1s a formal organization with specific irrigation-related functions that have
high engimeering content and, frequently, high economic content Many of the processes
and procedures used in the agency will be justified with regard to some engineering or
economic “need.” Thus studies of such organizations, and explanations of staff behavior,
are likely to ve unsatisfactory if based only or a single disciplinary viewpoint, such as
sociology or public adninistration.

While the above parallels are important, a votentially important ditference must be con-
sidered: the matter of access Gaining access to farmer-managed systems, while not
always simple, usually can be achieved because there are many such systems; if access is
difficult in one, an alternative can be approached. Moreover, since the researcher is often
seen to be in a superior social position to the villagers in a farmer-managed system,
access often is wlerated. None of this 1s meant to minimize the important issues of estab-
hishing rapport between the researchers and local people, even in a location where access
has been provided

But irrigation agencies clearly are very different social entities. In dealing with them,
the researcher may not be operating from a position of perceived social superiority.
Moreover, there may not be several irrigation agencies to choose from; being turned down
by one may preclude the ability to conduct the re.zarch (unless one is in a position to
move between countries or perhaps between distant regions in a large ccuntry). Thus, the
matter of access 1s not inconsequential.

One approach to this access problem 1s what might be called the “management consult-
ing approach ” The researchers work closely with the agency to understand its processes
and procedures, consulting with the agency regarding desirable changes and improve-
ments. Disadvantages of this approach mightinclude the need for the analyst to make the
study results confidential and not available to the general research community. Such
confidentiality would severely limit the ability to draw contrasts and comparisons across
agencies and thus to begin processes of generalization and model-building.

An aiternative approach would be to enter the agency setting in a more traditional
research role with support from and accountability to someone other than the agency staff
- perhaps to a superordinate agency, such as a planning ministry. In this case, more
effort would probably he required in developing researcher-staff rapport, but the study
results could be more widely available for reporting and debate.

No doubt, different irngation agencies will be differently disposed to permit research on
themselves. In some cases, it will be necessary, perhaps even desirable, to begin with the
management consulting approach. In others, an agency may have enough self-con:. ence
to allow the traditional research approach to be employed. Researchers should be pre-
pared to proceed using whatever approach s iitially acceptable to the agency, while con-
stantly seeking opportunities to move study results into the public arena for discussion and
debate, and thus contrtbuting to our cumulative knowledge of agency processes.
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What are the Factors Leading to Dependence?

Increasing dependence can be a result of persistent or extraordinary lack of fundamental
resources on the part of the irrigaters, of governmental policies which indirectly disadvan-
tage these farmers, of intervention practices wiich reduce the effectiveness of small
group action, or of deliberate governmental policies .:nd practices designed to decrease
independence for political objectives. This view of the potential causes of dependence
suggests an additional set of research issues.

Studying farmer-managed systems that do not function -- the "autopsy approach.”
Some critics of the existing research on farmer-managed systems have noted that most
studies have focused on systems that are functioning well. The result is that farmer-
managed systems are all depicted as operating smoothly, while it is clear to many
observers that there are numerous examples of local systems, that have fallen into disre-
pair and disuse. No doubt there has been a tendency for researchers to search for sites
where things are operating well because in these systems there is an opportunity to see
the various social processes of irrigation occurring and to obtain details on rules and roles
that are functional  Research sites with these characteristics were required precisely
because the research was concerned with understanding how farmer-managed systems
operated and why. Thus, non- or poorly functioning systems represented unsatisfactory
sites for the research purposes at hand.

Now, however, in attempting to understand public intervention strategies and outcomes,
and in the light of the considerable body of available information regarding the processes
occurning in functioning systems, the importance of studying farmer-managed systems
that are not operating well increases.

For one thing, such systems will often be the target of public intervention. Farmers in
such systems may he the ones agitating for public assistance. And the State's perception
of the problems of these “poor” systems will be the hasis of policy formulation and pro-
gram planning.  Consequently, there is a definite need for research that examines the
factors related to the unsatisfactory operation of these systems. Why have systems fallen
into disuse? Why are systems that once operated effectively no longer able to do so?

One mught call this the "autopsy approach.” We presume that a satisfactory study of
these nonfunctional systems will require an interdisciplinary approach because the causes
of system decline may he in any of several different domains: changes in hydrologic condi-
tions, changes in prices or public policies, changes in land ownership, unmanageable
social conflicts, and so on  Sorting superficial from deep causes would be important.
Likewise, trying to deternune which causes, if any, could be ameliorated through public
intervention should be given priority

Work on nonfunctioning systems and the identification of factors related to system
decline, combined with existing research on the social processes occurring in performing
systems. should yield better insights regarding the most appropriate forms for public inter-
vention i particular regions and areas. For example, some public intervention programs
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are working on the nremise that problems lie below the point of diversion within the com-
mand area of the farmer-managed sysicms, and thus their interventions are targeted at
hardware and software intended to improve the management of water at that level. Other
public agencies are minimizing their involvement at that level of the system and focusing
their attention on improving regulation of the hydraulic flow above the point of water
diversion cr capture by the various farmer-managed systems. Choices between these
approaches, and others to be identified, should be derived frcm a broader database that is
built on studies of both “good” and “bad” farmer-managed systems.

Hazard research and understanding public interventions. Recent writing in ecological
anthropology suggesls that researchers concerned with the interplay between habitat and
sociai organization begin by identifying the hazards that individuals face in their environ-
ments. They then proceed lo examine the various responses, individual and collective,
that people develop for dealing with these hazards (see Vayda and McCay 1975). Lees
(1980) has extended this line of thought to the analysis of development projects. She
argues that examination of development projects should include attention to the following
questicns:

a) What are the hazards that exist in the pre-project situation and how are local
people organized to respond to these hazards?

b} What new hazards may be embedded in the project’s solutions for resolving the
pre-project hazards -- including the likely attrition of pre-project hazard resporise
patterns and institutions developed locally?

This general approach could be useful in examining public intervention to assist farmer-
managed irrigation systems. The analysis would begin with attention to the risks and
hazards that are involved in the operation and use of the pre-project irrigation system.
Answers would be sought to the bioad question of who in the pre-project system responds
in what ways to what hazards. The next logical question would deal with the actions
taken by the State: Whose ability to respond to which hazard and by which means has
been improved or reduced? Finally, the analysis would pursue the question: Will the State’s
actions create any new hazards and, if so, who is expected to respond in what way to these?

Examining cases of State intervention in farmer-managed systems within this inquiry
frame could serve to highlight several important matters. First, it facilitates identification
of the saciotechnical processes by which irrigators, individually and/or collectively,
respond to threats and perturbations in their environment, in the hydraulic works, and in
the derived water supplies. Second, it helps clarify the degree of conformity in perceptions
of system problems as held by the irrigators, on the one hand, and the State’s agents, on
the other. Third, it highlights the State’s actions and tests them in terms of their iikelihood
to constitute a novel hazard for the local group or to attenuate existing response patterns.
And finally, assuming that the State's actions may introduce some new hazardi(s), it allows
the analyst to identify the presence or absence of expected response capability on the part
of the users. Solid research and analysis and the development of improved policies and
guidelines can be expected to follow from the application of this perspective,
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What are Appropriate Planning, Design, and Operational Criteria?

The identification of appropriate criteria on which to base changes in farmer-managed
systems is relatively difficult. This is partly due to conflicting views of the current perfor-
mance of these systems and to differing perspectives regarding system objectives. This
suggests the following research issues for consideratio™

Improving the conceptualization and measurement of system performance. Most irriga-
tion mprovement activities are explicitly intended to increase the performance of some
existing irrigation system -- yet system performance remains one cf our most elusive con-
cepts. Only two of the numerous studies of farmer-managed systems are explicit about
the meaning of gooc system performance or incorporate empirical measures of system
performance. The first is Oh's (1978) study of small tank systems in Korea in which he
attempts to evaluate the "customary rules of reservoir management” being used in a sam-
ple of 64 systems from which data was collected. There are more than 15,000 small
reservoirs (command area of less than 50 ha each) in Korea, operated by farmer groups
coordinated by local government authorities. One important aspect of the study is Oh's
explicit conceptualization of system performance. He notes, for example, that:

The practical goal of management policy should be to provide the minimum security
guarantees (of water rights) to induce cooperation of all irrigators in system mainte-
nance and water resource conservation (ibid.: 105).

In some ways, this represents a rather straightforward conceptualization of good man-
agement: A well-managed system is one that delivers watcr with a degree of certainty that
motivates the users to cooperate in maintaining the system and allocating water effec-
tively. These concepts would undoubtedly be difficult to operationalize in a field setting.
While Oh’s research methodology is overly dependent on a questionnaire approach, his
work is to be commended for the unambiguous concern with understanding management
performance and the role of institutional arragements, especially the hypothesized effect of
secure waier rights, in contributing to good performance.

A second study thatl gives direct attention to conceptualizing and measuring perfor-
mance is Vermillion's {1986) study ¢f two farmer-managed systems in nothern Sulawesi,
Indonesia. He tackles the difficult issue of assessing the impact of various forms of infor-
mal behavior among the irrigators (water borrowing, negotiating special deliveries of
water, etc.) on the actual "efficiency and equity of water allocation” {1986:254). To
achieve this goal, Vermillion required measures of water supplies across space and time.
This he did by collecting field measures of concepts such as relative water supply, field
water depti, and relative water adequacy. With the..e measures of system performance in
hand, he was able to reach conclusions such as the following:

So the observed prevalence of interpersonal water allocating in these systems had
not meant disorder or a basic misaliocation of water by any arparent criterion. On
the contrary, such practices generally are adaptations whichroughly serve to counte-
ract the effects of the physical inequalities among irrigated plots (ibid).



PUBLIC INTERVENTION IN FARMER-MANAGED IRRIGATION SYSTEMS 19

If we are to make progress in analyzing the impact of public intervention on the perfor-
mance of farmer-managed irrigation svstems, we need to have clear procedures for
assessing performance -- ideally, before and after the intervention. This area of research
overlaps with research on government-managed systems in which performance is also a
key concept without conceptual precision or associated operational measures.

The growing importance of water rights. Completed research has demonstrated the
importance of secure water rights for the successful operation and continuity of farmer-
managed irrigation systems (Martin 1986, Cruz 1986). This research is consistent with
theoretical ideas from economics and sociology on the role of property rights in creating
incentives for individual and group actions (Hollowell 1982, Macpherson 1978). In the
past, - ven the low intensity of irrigated agriculture in many of the regions where farmer-
managed systems are located, such systems have been able to guarantee rights to their
members. Now as competitior: from other users increases, including cornpetition from the
irrigation department, more and more farmer-managed systems are faced with insecure
conditions for their water rights (Korten 1985). The continued development of irrigated
agriculture in a region, particularly when the State is one of the development agents, can
have the effect of eroding or eradicaling the legitimate rights of existing water users. It
appears that one effect of public intervention in farmer-managed systems is to disrupt the
security of water rights held by traditional users (Pradhan 1984). In effect, the State often
trades “improvements” for control, but usually not guarantees, of water rights. This
Increase in uncertainty can have negative impacts on the legitimacy of the irrigation
organization involved in operating a farmer-managed system. An ambiguous situation of
water rights also can lead to undesirable policies and actions by the agency because there
is no clear limit to acceptable action on their part.

What Korten (ibid.) has noted for Southeast Asia may appiy more widely. Few countries
now have an “operational program” for allocating and enforcing water rights to groups
and individuals in society. However, it may be that this is one of the more important
functions that the State can perform in support of irrigation development. Clearly, it is a
State function and not one that can be performed by the local groups themselves. Second,
without secure water rights, the incentives for existing farmer-managed systems to con-
tinue, or for new ones to form, will be reduced.

Cognitive studies of farmer-managed systems. Earlier, we noted the common tendency
in public intervention programs to impose a logic of water efficiency on farmer-managed
systems -- a logic that many analysts either carry with them from particuiar settings in
which water is scarce or which they carry as part of their socialization in a professior.al
discipline (especially the disciplines of engineering and economics). But not all farmer-
managed systems operate either in a setting of water scarcity or in settings in which water
efficiency is given primary utility. In a recent sufvey of literature on local irrigation Sys-
tems, we concluded that a fundamental principle of the systems studied was equity, opera-
tionalized through a fair allocation and distribution of water {Levine and Coward 19886).

The argument here is not that a logic of equity characterizes all farmer-managed sys-
tems, but rather that there is a need to study systems to determine empirically the
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underlying logic and fundamental values on which operational choices and decision are
based. That is, there is a need to study these systems to determine the ideas that are used
to give meaning and order io them. This “cultural analysis approach” to irrigation is illus-
trated in the work in Morocco of Geertz et al. (1979). Vermillion (1986) in his fieldwork in
northern Sulawesi has also applied this approach in attempting to ascertain local concepts
and meaning of crucial behavior, such as "water borrowing.” A number of researchers in
the Andean region have focused on ritual activities in farmer-managed irrigation systems
as a means to understanding the structural principles and underlying values that energize
these systems (Isbell 1978, Sherbondy 1986).

A fuller understanding of this cultural dimension of farmer-managed systems is needed
for very practical reasons. First, these cultural ideas are often central to the everyday
behavior we observe in system operation (water sharing, mobilizing labor for needed
repairs, etc.), and give meaning to these activities Leyond the material consequences.
Second., they are the least visible elements of the local scene, and therefore the least likely
to be understood and considered in planning and executing a program of public interven-
tion. And finally, they are likely to be in strong contrast with the implicit cultural ideas of
the technrocratic irrigation department. For this reason, our understanding of the outcome
of pubhic inteiveniions of farmer-managed systems may be enhanced if we operate from a
sound cultural analysis of the farmer-managed systems (as well as of the implementing
agencies) and anticipate project outcomes that reflect local cultural accommodations.

What are the Lffects and Implications of Extended Involvement of Government in
Farmer-Managed Irrigation Systems?

Providing answers to (his broad question depends on our broadening the scope of
inquiry regarding effects and implications. In particular, we suggest the following issue:
Analyzing long-term public intervention in farmer-managed systems.

As noted previously, State intervention in farmer-managed irrigaticn systems is not a
new phenomenon. In areas such as Bali {Indonesia), llocos Norte (Philippines), and Chiang
Mai (Thailand), public programs that intervened in farmer-managed systems began early in
the 20th century. However, to our knowledge, there have been no studies that exam-
ined the impact of this long-term government involvement. Sucn work would be com-
nromised by the lack of pre-project data. Most studies of public intervention have focused
only on very recent State activities. For example current research on public interventions in
the Balinese subaks is primarily concerned with contemporary interventicns, although there
were significant State involvements in some subaks during the earlier Dulch colonial peiiod
{Sutawan et al. 1983).

Looking only at current State actions and only very soon after they have been completed,
may distort our understanding of the processes and outcomes of public intervention. Fol-
lowing any public intervention, there is perhaps a period of disorganization during which
learning about and adjustr..ent to the new hardware or software will occur. If this is the
case, and if most of our studies are conducted during that transition period, the result
could be an overly pessimistic assessment of the impact of public intervention on these
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systems. To avoid this possible bias in research findings, several research designs could
be utilized:

1. research sites in which a longer time has elapsed between the period of intervention
and the period of study should be included in the analysis; or

2. a longitudinal research design could be employed that would follow pariicular sites in
which intervention h~s occurred for a longer post-intervention period to ensure that observa-
tions were being mac.e beyond the initial period of confusion and disorganization; or

3. research sites in which initial public intervention occurred much earlier -- several
decades or more -- could be investigated to understand long-term effects better.

Any or all of these alternatives would complement our present work and add depth to
our understanding of public intervention processes and outcomes. Such studies may be
more difficult to fund because they are not as directly related to immediate agency prob-
lems and concerns. However, it may be that some ingenious research project de‘.igns
could incorporate a few such sites along with the more conventioral sites, thus providing
useful comparisons while allowing the researchers to provide immediate feedback to the
sponsoring agency.

Conclusion

This agenda for future research on public intervention in farmer-managed irrigation sys-
tems is intended to be suggestive rather than definitive and illustrative rather than com-
prehensive. However, we think it identifies major breaches in present understanding and
gaps critical to the formulation of improved public policies. Nevertheless, contributions to
its refinement or perhaps to its complete reformulation are welcome.

NOTES

'Editor’s Note: the authors’ use of “State” and “government” has been retained.

?All the examples in this section deal with studies of contemporary as compared to ancient irrigation situations.
However, it should be noted that there is a considerable body of archeologicat literature concerned with irrigation
and sometimes specifically with the interaction between State and locality in irrigation matters.

IThree other remarkably detailed ethnographies are Gray {1963), Eldblom (1968), and Hart (1976).

AEditor’s 11ote: A group of languages spoken in southeast Asia, including Thai, Lao, and Shan.

*An interesting nxample of this point arises in the context of the Muang-Fai systems of northern Thailand. Many
of these systerns use a technique of consiructing twin weirs .t the poirt of water riversion from the stream.

While several social scientists have noted such structures, there has not, as yet, been a careful study of their
purpose and function from an engineering point of view.
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AVERTING THE BUREAUCRATIZATION OF
A COMMUNITY-MANAGED RESOURCE:
THE CASE OF THE ZANJERAS

Robert Y. Siy, Jr.*

INTRODUCTION

Many large-scale technically sophisticated government-managed irrigation systems
throughout the world irrigate much less area than they were designed to serve, experience
rapid rates of deterioration, and leave water users frustrated and dissatisfied with unrelia-
ble, unpredictable deliveries of water! Yet there are also many reports of relatively high
performing irrigation systems constructed, operated, and inaintained by long established
indigenous water users organizations.’

It is unfortunate that irrigation engineers have for many years dismissed such indigen-
ous systems as primitive and inefficient, and have seidom sought to learn the lessons of
their experience.? Few irrigation bureaucracies even include the areas served by such
systems in their reports of area under irrigation. The tendency to ignore these systems
becomes particularly disturbing when, as 1s common throughout the humid tropics, so-
called modern systems are built in areas where community-operated irrigation systems
already exist.* The problem is illustrated in the following discussion.

The province of llocos Norte in the northern Philippines is well-known internationally as
the domain of the zanjeras, farmer-irrigator organizations that have been unusually effec-
tive at managing water resources.” Some are as large as 1,000 hectares (ha), many are
centuries old, and all are recognized for their lughly appropriate and systematic rules and
procedures for water allocation and system maintenance.

These zanjeras managed their irrigation systems through heavy monsoons and scorch-
ing summers with only minimal external assistance or intervention -- until 1978. In that
year, a 22,600 ha irrigation project was proposed for funding by the Overseas Economic
Cooperation Fund (OECF) and the Japanese International Cooperation Agency (JICA),
Japan’s two institutions responsible for overseas aid. A “modern” irrigation system,
designed by a joint Japanese-Filipino consulting team, was to cover the entire project area,
an area already served by over 200 zanjeras, each with its own social organization and
canal facilities. The proposed design would have almost completely obliterated the existing
indigenous irrigation systems. The following discussion relates how a potential tragedy
was averted by a combination of active, persuasive farmer resistance, and the wisdom of
an ealighiened and sympathetic agency administrator. What follo wed in the wake of the
near tragedy was the establishment of a precedent-setting experiment of farmer-agency
collaboration in the design and implementation of a-large-scale irrigation project.

*Management Speciahist, Asian Institute of Management, Makat, Philippines.
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THE ZANJERA IRRIGATION SYSTEMS

As of 1978, the landscape of the province of Hlocos Norte was dotted with hundreds of
community-built and managed irrigation systems, many of which were constructed over
200 years ago. The groups which operated and maintained these systems were known to
the local zeople as zanjeras, a term taken from the Spanish word zanja, meaning canal. In
recent years, documents have been found in the possession of a few zanjeras which prove
their existence as far back as the 18th century.

A number of these documents describe how some of these irrigation societies were
formed. I areas where unirrigated arable land was held as private property, groups of
skilled and resourceful individuals seeking land for cultivation offered to construct irriga-
tion systeins in exchange for the right to farm portions of the newly irrigated area. This
novel arrangement permitted landcwners to increase the productivity of their farms, while
permitting even landless individuals to gain access to land. Other farmers in the province,
encouraged by the experiences of these enterprising individuals, formed zanjeras to irri-
gate the lands they were already cultivating. By the end of the 19th century, hundreds of
zanjeras were already in operation in the province and their brush dams and earthen
canals were a common sight along the waterways of llocos Norte.6

Operated without government assistance, they relied on the mobilization of local labor
for operation and maintenance. It was common for individual members to contribute an
average of 20-30 days of labor per year. In @ number of zanjeras, individual members
contributed as many as 80 days of labor annually.

The activities involved in the upkeep of the facilities included construction and repair of
temporary diversion dams destroyed by the annual typhoons, reinforcing canals, and
cleaning out vegetation and silt accumulations. Communal labor was also required for
activities such as water distribution. Over the years, systems were expanded and technical
improvements were gradually introduced. Members’ contributions of labor and materials
were called for according to need (e.g., a particularly bad typhoon might create the need
for extensive repairs) and thus contributions varied from year to year.

The success of the zanjeras in mobilizing local labor for irrigation system management
was greatiy facilitated by: 1) a pattern of land distribution which helped to mitigate con-
flicts, and 2) assessment of labor contributions in proportion to the area of land a member
cultivated

Within each zanjera, individual landholdings usually consisted of several nearly equal
size parcels -- one parcel in each of the sections of the service area (i.e., at the head, middle,
and tail of the canal system). This situation helped to avoid the usual "upstream-
downstream” or "head-tail” distinctions among farmers and eliminated one of the most
common sources of conflict among irrigation users. The fact that members farmed parcels
at the head as well as in the tail end of the system served as a strong incentive for cooper-
ating to maintain the system at maximum efficiency in order to adequately irrigate the
entire ared, greatly facilitating the tasks of water allocation and system maintenance.
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The other factor that seemed to explain the longevity and cohesiveness of the zanjeras
was their method of requlating contributions of members In each zanjera, members were
assigned “shares.” called atar, m the organization These represented the member’s share
in the water produced and delivered by the irnigation system, and were directly propor-
tional to the area of land that he cultiviated within the area rnigated The ratio of an atar to
land area was constant over time and umique to each zanjera For istance, in one zanjera
a member was assigned one atar for every one-fourth of a hectare he farmed: in another
organization. members were assigned one atar for every three-fifths of a hectare.

The atar aiso defined each member's obhigation to contribute labor and materials to
operate and mamtam the wrnigation system  The basic rule was that each member was
obhgated 1o provide one man-day of labor during each work session for every atar
assigned 1o ham

Over the years, these shares were passed on 1o the heirs of founding members; they
were also transferred whenever zanjera land was sold, leased, or tenanted. Through this
process, tie landholdings of founding members were subdivided. Atars were fractionalized
accordingiy whenever the lands of founding members were transferred to new members.
Thus, f a person now farmed one-half of the lands of the founding member, he would be
assigned one-half atar and would have to fulfill one-half of the labor obhgations of that
atar

Because work obligations continued to be assigned in proportion to the area farmed by
each member, the ratio of mdividual benefits to labor contributions remained roughly
equal for all members of a given organization, despite changes in the distribution of land-
holdings This equitable sharing of benetits and costs, deeply imbedded in the norms of the
local culture, contributed to a more open and unconstrained atmosphere of cooperation.

These features of the zanjera help to exptam why they were able to survive for genera-
tions, successfully resolving conthets and mobthzing local labor and materials as required.

THE PROPOSED IRRIGATION DEVELOPMENT PROJECT

In 1976, a Japanese engineerig survey team contracted by the OECF and the JICA
submitted a report to the Government of the Philippines recommending for the Province of
lloco: Norte, a two-phase integrated agricultural development project which would include
the construction of irnigation facihties, a dam, and two hydro-electric power plants.

The Plan

The report presented a convincing case for the project. First, the province had not till
then received major development project funding. Second, the proposed power generating
facilities would permit the province to become self-sufficient in electric~ energy. Third,
the project was estimated to benefit roughly 17,500 farm families in the 22,600 ha project
area through improved irrigation.
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Although the survey team recognized the existence of marny community-managed rriga-
ton systems within the project area, their report noted a lack of modern facilities for water
regulation, water losses resulting from seepage through the earthen canals, and the use
of temporary dams made of wood. stone, and sand whi=h had to be rebuilt after the yearly
storms and floads According to the survey team

No systematic water distiibution facilities are provided to convey water to the termm-
nal areas, and the so called contimuous flowing irrigation has been practiced for both
the wet and diy season cultivations Under the circumstances, waler resources
development as well as the provision of systematized irnigation facilities inciusive of
the on-farm facihities are the prerequisites 1o achieving double cropping of Figh yield-
ing nice and upland cirops

The economic potential of the area, f was argued, could only be realized through the
modernization of the area’s agncutture: This, in turn, would mean introducing an rnigation
system which would permit a more efficient and equitable distnibution of water, dams
which could withstand the regular typhoons and monsoon rains, and an orgamezational
structure which would ensure coordination and cooperathon among water users

The first phase of the project was to imvolve an aren covering 10,200 ha, and was
expected 1o cost USS65 b milhon The engmeening studies reported that this immal devel-
opment site contained 136 indigencus water users’ organizations (the actual number was
later determined to be 186) ranging in size from 2-1,000 ha in service area, and
ngating a total of 8041 ha Although the consultants’ report acknowledged that a large
part of the project area was already under irngation by local water users groups, 1t con-
tamed nunimal descniption of these organizations There wias no mention of the skills,
organizational resources, or management practces of the groups wiich were already
bringmg nmogation to roughly 80 percent of the Phase | project area Therr arnigation sys-
tems were merely regarded as bemg below acceptable enginecning standards. This con-
clusion. however. was 1reached without conducting formal hydrological and engineering
studies to determine the actual water use efficiencios of the Zanjera systems

Although the survey team made several visits 1o the project site and spent a total of 31 3
person months o the ared, most of ther work had centere d on technical aspects of the
project design Among the members of the survey team. there was only one social scient-
ISt -- an agneultural econonust - who spent two months at the project site collecting statistics
ondand ase and crop yields i order to generate the project’s cost-benefit calculations.

The plao called for the construction of five dams, 159 kilometers {km) of irngation
canals, 200 ki of drainage canals, and nearly a4 1,000 km of mamn and supplementary
farm ditches Tne five concrete dams would be butlt on the upstrezm sections of each of
the ive major nivers serving the area From the dams, the water in each river would be
diverted mto the new canal system Water would flow from each dam nto a main canal
from which it would be conveyed to secondary canals, flowing from these into main farm
ditches each serving a 30 ha area called a "Compact Farm
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The project planners envisioned that the farmers in cach Compact Farm would be organ-
1zed into a Farmer Irrigators Group (FIG). The FIGs in each 500 ha area would then com-
pose a Farmer Irngators Association (FIA) A water management technologist, provided by
the irnigation authonity, would be assigned to each FIA to assist them in system operation
and mamtenance activities. The FIAs in each 2,500 ha area would be formed nto a Farmer
Irrigators Federation. The federations in the 10,200 ha (Phase | area would then form the
Farmer Irrigators Union

The project plan entrusted the National Irnigatton Admuistration (NIA) with the respon-
sibility for controlling and allocating water within the new system Farmers were to pay for
the services of the irnigation authonity with a standard rngation fee equivalent to 250
kilograms {kg) of paddy rice per hetare per year.

During construction, a totat of 675 ha of farmland in the Phase | area would need to be
expropriated by the government for the construction of new canals and access roads.

Project Implementation

By November 1980. Phase I of the project had been approved for funding by the OECF
and the JICA Detalled plans and engineermg designs had been completed by a team of
Japanese and Filipio consultants, and a large contracting firm, a Filipino-Japanese joint
venture, had already mobtlized to begin construction on the first 1,000 ha of Phase | which
was called the "Pilot Area ”

This area was intended 1o serve as a demonstration site -- to prove to farmers in the rest of
the project area the benefits of a systematically designed irrigation system, and 1o convince
them to cooperate with the NIA Unlike the rest of the project, which was to be financed by
a low interest loan from the Japanese Gove-nment, the Pilot Area constiuchion was consi-
dered 1o be a "gift” from the Japanese Government The provision of a direct grant of
USs$4 3 milhon permitted the NIA to inthiate Pidot Area construchion activities ahead of the
implementation schedule for the rest of Phase |

The construction of facihties for the Pilol Area was to be completed by Macch 1982,
including 1) a temporary diversion dam 48 meters long and 0 8 meters wide, 2) a mamn
canal of 9,170 meters with related structures, 3) 4,885 meters of fateral canals and struc-
tures, 4) 13,762 meters of drainage canals, and 5) 46,000 meters of farm ditches, farm
roads, and dramns

Construction on the remaning Phase 1 area, which covered 9,200 ha, was 1o begin in
the third quarter of 1981. The completion of Phase | construction was programmed for the end
of 1984,

By December 1980, ar »gency project management team had assembled 276 people at
the site, all eager to get the project off to a good start Nearly all sentor management
positions were staffed by civil and agricultural engineers.
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It did not take the team long to realize that sericus difficulties were in store. The first
indication of trouble came when farmers refus=d project staff and engineers permission to
conduct surveys on their lands. In a few disiricts, trees were felled by farmers to block the
vehicles of project staff. Project employees were viewed with suspicion and treated with
hostility.

The strongest reactions came from the members of zanjeras located along the upstream
sections of the rivers. One of the largest federations, composed of over a dozen upstream
zanjeras, not only banned project staff from entering their irrigation service areas, but also
sent a delegation of their representatives to Manila to meet with agency administrator, Dr.
Fiorello Estuar, to demand theair exclusion from the project. Variqus explanations were
offered for their resistance. Members of zanjeras with good access to water contended
that the project would not provide them with additional benefits, yet it would give the NIA
authority to collect irrigation fees, thus reducing their incomes.

More surprising to the engineers was opposition from members of zanjeras which would
gain by improved access to irrigation. They feared that the project, with its wide canals and
access roads, would reduce their already smali landholdings. In certain areas, the paths of
the main canals would completely consume the farmlands of a number of farmers. Many
of these farmers were share tenants and therefore the compensation for expropriated land
would be given to their landlords, leaving them without any means of subsistence. In
many other cases, parcels would be cut in two by the lines of the new canals making these
farms more difficult to operate.

Perhaps the most compelling reason for the resistance of the local community was that
the project would install a completely new and different irrigation system. It would level
and erase the community-built systems and destroy along with them the local institutions
and organizational structures that had been in existence for generations and which would
be essential to the effective management of the proposed irrigation system.

Alarmed by the local dissent among the farmers and by the message delivered by the
zanjera leaders to his own doorstep, Dr Estuar made a series of visits to the project site. in
addition, he endorsed visits by a number of concerned social scientists to the area. His
own observations confirmed those uf the social scientists that implementing the project as
designed would result in the eradication of the indigenous water users, organizations,
would create much dissatisfaction and resentment among farmers, and would seriously
jeopardize prospects for successful operation of the new system.

in August 1981, the Japanese design consultants submitted to the administrator sev-
eral bound volumes of their final design for the entire Phase | area. These three volu'nes
provided detailed engineering drawings, construction time-tables, descriptions of specific
activities and tasks, financial data, and other specifications to guide project implementa-
tion over the next seven years. The Governments of both Japan and the Philippines were
anxiously awaiting the approval of the plan. Approval would initiate the inflow
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of needed foreign exchange to the Government of the Philippines, and delay in project
implementation would mean cost increases.

A NEW PLAN

In October 1981, after consultation with key NIA staff, Dr. Estuar took the difficult deci-
sion of setting aside the project design. When asked to explain his decision, he remarked
that he "refused to go down in history as the NIA Administrator during whose term the
zanjeras were eradicated.” Along with this bold step, Dr. Estuar laid down guidelines for
the preparation of the new design.

1. The integrity and identity of each zanjera in the project area should be preserved.

2. The existing canal lines should be utilized to the extent possible and farmers should be
consulted regarding additional canal lines.

3. The farmers should be fully and actively involved in planning and implementing the
project.

4. The likely operation and maintenance schemes should be disseminated to the farmers
as early as possiblie to insure that they fully understand their roles and responsibilities in
managing the system.

5. The project should be conceived as one involving the rehabilitation of many small
community-managed irrigation systems rather than as the construction of a new large-
scale irrigation project.

Many of the engineers and designers at the project site had extensive experience in
building large-scale irrigation systems, but never had they been required to follow such
guidelines. In other large projects, farmer participation had been limited to the hiring of a
few skilled laborers from the community and to meetings where the agency personnel
informed the farmers about the projects. The reasons for limiting farmer involvement in
decision making were well understood; design and construction work had to be accomp-
lished according to a tight schedule and there was little time to discuss issues with the
farmers. Besides, what did farmers really know about the design and construction of large
irrigation systems?

But 1t was also understood that a project of this magnitude would be seriously impeded
by open and hostile farmer opposition. The farmers could easily make work difficult for the
project staff, even destroying structures which would not serve their interests. Moreover,
the operation of the proposed system would need to be financially sustained by collection
of irrigation fees. Dissatisfied water users were not likely to pay those fees.

The rationale for a new approach and a new design was evident, but how it would be
accomplished was not apparent to those implementing the project. Particularly difficult to
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conceive was how participation in the project design could be realistically obtained from
over 115,000 farmers belonging to nearly 200 indigenous water users’ organizations of
diverse sizes, circumstances, and characteristics.

The NIA, by this time, had some experience in implementing smalli-scale community-manaaed
trrigation projects with an approach that directly involved farmers in planning and con-
struction activities.” However, the application of similar approaches in larger, agency-
managed irngation system projects was something very new to the irrigation authority.
Clearly, an approach specific to ttus project would need to be developed and the design
itself would have to evolve over time.

The Pilot Area

By the time the decision had been made to reject the original project design, construc-
tion work as originally planned was already well underway in the 1,000 ha Pilot Area of
Phase | -- with new canals, standardized rotation areas, and completely different organiza-
tional requirements. New farmer organizations with newly elected leaders were formed by
NIA institutional personnel to correspond to the new canal network with the new groups
commonly consisting of farmers from several former zanjera organizations. Although by October
1981 the implications of these changes had become clear to the NIA management and
staff, the Pilot Area implementation was already too far along to allow for any changes.

The results were tragic. Although Pilot Area construction was scheduled for completion
by March 1982, as late as June 1982, when the main season cultivation activities should
have been started, major irngation structures were still inoperative. Over a dozen turnout
facilities were defective and the main canal suffered leaks 1n several places. Furthermore,
the construction activities in the Pilot Area had disrupted planting schedules, and the
right-of-way requirements of the design had forced many farmers to give up parts of their
farms in order to accommodate the new canals, laterals, and access roads. Most of the
new canals actually crossed over the existing zanjera canals and prevented the farmers
from operating their systems during the construction period.

Facing the start of the main 1982 cropping season with inoperable irrigation facilities,
the farmers took 1t on themselves to bring irrigation water to their fields by reviving their
original zanjera systems. They rebuilt their brush dams and restored their old canals. In
several sectors of the Pilot Acea, farmers resorted to destroying the new farm ditches so
that their old canals could bring the water to their fields. They also found ways of rerouting
their canals to bypass the newly built structures. Irrigation water was soon flowing again
through the "traditional” zanjera systems, while the main canal of the new system was
almost totally dry.

The institutional situation was also problematic. The radical change in organizational
affiliation and leadership structures generated much confusion and conflict within the
community. Friction erupted between traditional zanjera leaders and the new officers of
the rotational units. The situation became even more strained when the engineering
defects in the new structures forced the farmers to reactivate therr zanjera systems.
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For a time, two different systems for delivering water co-existed within the same area,
each with its own organizaton and leaders

This expenience was clearly a frustrating and demoralizing one for the project staff.
However, the Pilot Area expenence pernitted the NIA managers to view first hand the
senous weaknesses of the onginal design and its damaging consequences for the affected
farmers 1t also provided a constant reminder of what should not be pernutted to happen in
the implementation of the rest of the project, serving to convince many of the cynics at NiA
of the importance of farmer participation in each of the stages of project planning and
mmplementation For these reasons, the Pilot Area was a valuable component of the project

though the purpose it served was quite different from that which had been intended,
and was not fully appreciated by the farmers who were its intended beneficiaries.

A PARTICIPATORY PLANNING PROCESS

The new participatory planning approach introduced outside the Pilot Area was intended
to avouid just these problems. Here the project staff began by holding meetings with each of
the water user organizations These were meetings where, first, they assured the 2anjera
members that the dentity of each zanjera would be respected and that the new design
would, to the extent possible, make use of existing canals. Second, they used the meetings
as opportumities for dialogue - where the engineers tried to win trust and support rather
than convey mformation Fol-owing these zanjera-level meelings, the project staff organ-
ized conferences among the leaders of all the zanjeras in the area These corferences
permutted the exchange of views between different local leaders and sharing of experien-
ces inomanaging local orgamzations One of the most ambitious events was a freld trip
hosted by the project managers for 50 zanjera leaders to another large-scale irngation
project in the neighboring province There, the zanjera leaders interacted as equals with
the agency staff, and closer personal relationships were established between farmers and
engmeers Never before in a project of this scale had NIA officials gone to such lengths to
develop rapport with farmers

As the two sides grew more fanuliar with each other, the farmers become aware of the
benehits that the external assistance could bring. They came to respect the advice of the
engineers and recognized their sincernity The engineers, hkewise, came 1o appreciaia the
traditions and values of the farmers, and the feadership and organizational resources that
the tarmers had sustained over many years They then realized and understood the serious
threat that the onginal project design had posed for the farmers

In the months that followed, new plans and designs were formulated, this ume in close
consultation with the farmers Canal hnes were laid out, revised, and finally approved by
the zanjera members In most cases, the canal lines followed the existing zanjera canals.
In others, the larmers opted for alterations n the old zanjera lay-out, approving designs
that would be more efficient or durable than what were currently in place The granting of
nghts-of-way was greatly facilitated by the consultations on canal locations. And since
most of the project canals would follow existing zanjera canals, the need to negotiate for
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additional land was minimized. In the new design, as finally approved, over 80 percent of
the canal lay-out followed existing zanjera canals, in contrast to 20 percent in the original
plan, and permitted each zanjera to retain its identity.

Under the new design, upstream dams would divert water from a river and channel it to
specific zanjeras. Beyond the point of delivery, the zanjera was to have full control of the
operation of 1ts own distribution system, being free to adopt its own procedures for water
allocation and system maintenance in accord with its time-tested rules and policies.

While the concept was acceptable to the zanjeras and was consistent with existing prac-
tices, there remained other critical issues to be resolved. For example: How would water
be allocated to different zanjeras? Who or wnat body would make the water distribution
decisions or policies at the main system level? Should the irrigation agency step in or
would it be left to the zanjeras to come to an acceptable agreement?

In the past, the zanjeras operated aimost independently of one another, with each zan-
jera simply maintaining its own temporary dam along the river. Commonly, the upstream
zanjeras enjoyed more plentiful supphes while down-stream zanjeras often suffered water
shortages in the dry season except in selected cases where water sharing agreements
existed between netghboring zanjeras specifying how available water supplies would be
allocated among them.

Management of the Main System

By establishing physical “links” between different zanjeras, the new system created the
need for closer coordination on matters of water allocation among zanjeras and the distri-
bution of responsibilities for the maintenance of common facilities. Even with the con-
struction of the new dams and canals, the engineers estimated that available dry season
water supplies would be inadequate to irrigate the entire project area. Within each zan-
jera, there were strong organizational capacities and skills. The question was how to build
on those in order to develop cohesion and cooperation at the next level above the individ-
ua!l association.

One option would have been for the NIA to assume responsibility for maiin system opera-
tion and for making the critical water allocation decisions. But this involved hidden costs.
An external institution responsible for regulating and allocating water would probably
come under attack or criticism during periods of scarcity. And it is difficult for the agency
to keep people on the spot 24 hours a day to enforce the allocations. There were also
expenses involved in deploying system management staff at the project site after project
completion. The agency therefore opted to examine aiternatives which would encourage
the farmers to assume a larger responsibility.

IMPLICATIONS

This case points to several features of conventional irrigation project planning and
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implementation which can be very costly. The first is the assumption that the design of the
physical structures is the most important determinant of an irrigation system’s effective-
ness and performance, and that the choice of structures and their location should be
based prumarily on the analysis of hydrology, topography, and crop requirements. A corol-
lary assumption s that the required management and organizational capacities can be
developed at later stages of project implementation, and that these can be shaped to suit
the demands of the optimal engineering design.

These teatures of conventional irrigation project planning lead naturally to: 1) a failure to
adequately understand prevailing social and institutional conditions in the project area;
and 2) poor fiow of communication between the governraent agency and local community,
especrally during the stages where the most crucial decisions are being made. Conse-
quently opportunities are lost for securing farmer assistance in generating both social and
techmical information on the project area, and for strengthening local organizational capac-
ies by involving the farmers in the decision making process. The poor flow of communi-
cation likewise invites the rnisk of future resistance and opposition from the local commun-
ity More tmportant, there 1s the danger that alterations, or so-called improvements in
existing physical facilibtes may undermine existing and sometimes quite effective, local
organizational arrangements, while imposing demands for new arrangements alien to the
experience of the local people

The case presented here 1s not intended to focux :riticism or blame on one country,
agency. or set of advisors Rather, its purpose 1s to reveal sertous inadequacies in conven-
tional approaches to planning and implcmenting rural development programs. The case at
the same time directs attention to alternative planning approaches which appear to hold
promise of more positive results. These alternatives are founded on the premise that exist-
g community organizations -- as exemplified by the zanjeras -- are a stategic resource in
rural development and have much to contribute to the extent that their identity and essen-
tal autonomy are maintained.

A tragedy was averted in this case as a result of the willingness of the key actors -- the
agency officials, the team of consultants, and the donor agency -- to abandon an unrealis-
tic and undesirable plan in favor of a fresh start based on a more appropriate approach. Con-
siderable personal courage and conviction were necessary n order to redirect efforts and
to reorient estabhshed agency procedures and policies. There are many other situations in
the developing world similar to the one described in this case. The opportunities for correc-
tive action and change in those situations are likewise present. The relevant question is
not whether existing procedures and project covenants in other projects are more rigid or
more flextble, but whether the key actors in those situations possess sufficient courage
and conviction to take the less expedient, but more productive path.

Yet even with decisive action by NIA management in redesigning the project, as of
March 1986, with Phase | construction as yet incomplete, the project engineers were
concerned that the project might not produce sufficient improvements in area irrigated to
show an economic return o investment. At that point they expected some expansion in
the area irrigated during the primary cropping season, but an expansion of the area able
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to support second cropping was not anticipated. Hope was expressed that improvements in
agricultural technology planned for introduction following the construction phase, though
unrelated to water management, might increase production sufficiently to allow the pro-
ject to show some improvements in economic performance. Thus, in the final analysis, a
less ambitious project tailored from the beginning to actual needs and existing capacities
would likely have been considerably more cost-effective.

NOTES

'See Takase and Wickham (1976) and IRRI {1980}

‘See Coward, Jr. (1980)

This situation was one of the major concerns discussed in Coward et al. (1983).
Hbd

"Studies of the culture, organization, and practices of the zanjeras include: Lewis {1971), Coward (1979), and Siy (1982).
bSee Christie (1914)

'See Korten (1982) and Alfonso {1983),
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FARMER-MANAGED IRRIGATION SYSTEMS
AND THE IMPACT OF GOVERNMENT ASSISTANCE:
A NOTE FROM BALI, INDONESIA

Nyoman Sutawan*

INTRODUCTION

For cver nine centuries, wet-rice producers in Bali have been organizing themselves into
socio-religious communal irrigation associations known as subaks. Throughout this period,
subaks have remained autonomous and operated as self-contained water users’ organiza-
tions. Construction, repairs, and maintenance of irrigation facilities were all carried out by
the members of the association as self-help projects. Today, subaks number more than 12,000
and cover about 100,000 hectares (ha) of sawah (irrigated rice field).

The government became actively involved in irrigation development only around 1925
Before 1969, government assistance was limited to constructing and rehabilitating head-
works and primary canals, leaving the rest of the irrigation networks as before. After 1970,
headworks, primary canals, and secondary canals were all built oy the government.

Beginning in 1979, the government initiated a development project to upgrade the ter-
tiary irrigation network of subaks which had received main system development assist-
ance. By 1983, about 60 percent of the total sawan area in Bali was already irrigated by
government-built dams and the remainder by upgraded tertiary networks (Dinas Pekerjaan
Umum Propinsi Bali 1982).

The responsibility of operation and maintenance (O&M) of the main system, which con-
tains the permanent government-built dam, has been taken over by the bureaucracy. The
management of tertiary systems, however, remains in the hands of subak members. Thus,
an irrigation system in which the dam was government-built is jointly-managed. (i.e., the
main system is managed by an irrigation agency and the terminal system is farmer-
managed.) At present, about 60 percent of the total sawah area in Bali receives water from
jointly-managed irrigation systems. In other words, almost 40 percent of the totai sawah
area falls under farmer-managed irrigation systems.

There is concern that government intervention in subak affairs, particularly in taking
over the responsibility for main system O&M, may have adverse effects on subak organiza-
tion. This paper first introduces the structures and functions of the subak to provide the
necessary background information about irrigation systems in Bali. The paper then dis-
cusses the socio-institutional implications of government assistance extended to subaks.
Parts of this paper were derived from a current research report by a research team from
Udayana University (Sutawan et al. 198443, and Sutawan et al. 1986), while the rest was
based on the author's personal observations and interviews with several subak leaders.

*Department of Socio-econonics, Faculty of Agriculture, Udayana University, Denpasar, Ban.



50 CURRENT RESEARCH

STRUCTURES AND FUNCTIONS OF SUBAKS
Subak Structures

The subak water users’ organization is characterized by: 1) a common source of irriga-
tion water. 2) availability of one or more rice field temples (bedugul); anc 3) autonomy in
handhing its own affairs -~ such as managing its own budget, with its own written or unwrit-
ten rules and regulations (awig-awig) -- and in making contact with other institutions.
Subaks having a weir (empelan) as their source of water usually have a common weir temple
(tlun empelan) near the dam.

A large subak s usually sub-divided into smaller units called tempeks {or in some places
baryaran, munduk, lanyahan, or pamunduk). A tempek has no external autonomy, though
In many cases it has internal autonomy as signified by a common bedugul shared by the
members of the tempek or its own budget or both, which is managed without intervention by
the subak. In some cases, several subaks for coordination purposes unite into a single
body called a subakgede.

Recently, some traditional weirs have been replaced by a single permaneni dam built by
the government to become a single unit irrigation system with a larger service area. The
government encouraged the former independent subaks to unite themselves into a subak-
gede. In that case, a new water temple was erected near the new dam and the previous
water temple of each subak was abandoned.

Due to the lack of historical data and the varying terminologies used by local farmers, it
1s difficult to identify without careful investigation whether an irrigation system which has
been long in existence is really a subakgede or only a subak. Although it is not yet pre-
cisely known in what ways subakgedes were originally formed, and data on the number of
subakgedes are not available, the following possibilities (Sutawan et al. 1986) can be con-
sidered:

1. The union of several subaks each of which formerly had its own water temple and its
own common source of water but which finally agieed to share a new common water
source and water temple, signifying a single unit irrigation system from the viewpoint of
a physical and social system;

2. the union of several subaks into a single coordinating body, but with each maintaining
its own water source and its own water temple without sharing a new water temple; and

3. a single subak which developed into a larger subak due to the expansion of irrigated
rice fields and an increasing number of subak members so that the former tempek gained
full autonomy in handling its own affairs, and thus, in this sense. each tempek changed
into a subak.

Note that each subak does not nec...sarily have its own water temple as it can share
with other subaks within a subakgeue. Similarly, each subakgede does not necessarily
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have a common water temple shared by member subaks (in case each subak still main-
tains its own weir) Also, i subak does not necessanly have to be divided into several
tempeks

Lack of historical information makes 1t hard to ascertam whether the many existing
sub:akgedes with only one dam onginated from a single subak or from a union of several
subaks each of which had its own wan

Ina few cases, farmers within a subakgede were grouped into a number of coordinating
units The local farmers improperly called such units “subaks.” To avoid confusion, such
groups shall be called here pekasehan The manner of grouping has nothing to do with
water allocation and distribution, but was mamly to improve coordination of nitual perfor-
mances and system mamtenance The pekasehan was formed by grouping subaks or by
groupmg farmers based on thew dometdes wrespective of the subak to which they

belonged

The admuistrative personnet or admimstrator (prajura) of an irrigation assoctation var-
es from subak to subak In general, the prajura compnise the head of a subak (pekaseh or
kelthan subak), a deputy (wakil pekaseh), a secretary (penyarikan), a treasurer (uru raksa
or hendahara), and several messengers Quru arah, saya, or kasinoman). In a small Irriga-
tion associatton or subak having no subdivision into tempeks, 1ts prajuru usually com-
prses a subak head and a messenger The latter changes every 35 days or every crop
season For subaks having tempek subdivisions, the subak head delegates part of his daily
duty 1o the tempek heads (kelhan tempek) within their respective junsdictions. In semi-
autonomous tempeks, a tempek head s usually assisted by a deputy, a secretary, a treas-
urer,anda number of messengers  similar to the prajura at the subak level In many cases,
Hhowever the tempek heads all are given the positon of prajuru at the subak level which
means that, m pracoce, the former functions as a messenger of the subak for his own
tempek However, since he has o messenger at his own tempek, the task of extending
mformation to the tempek members s performed by the messenger at the tempek level.

The prajuru at the subakgede level also vanes A subakgede 1s headed by a so-called
pekaseh gede Like the subak head, the pekaseh gede also has his own staff comprising a
deputy, o secretary, a treasurer, and one or more general assistants who are responsible
for extending mformation and mstructions to the subak heads. In some cases, such as
observedan Tabanan District, all of the subak heads are assigned as prajuru at subakgede
level i the same way that the tempek heads of a subak are appointed as prajuru at subak
level o other cases, such as found in Karangasem District, the pekaseh gede has no staff
because s funcoion s merely 1o extend information and government instructions to
subak beads and 1o process the subaks’ requests for assistance to the government.!

The highest authonty of the nngatton organization s the sedahan aguny. He 1s a
government official responsible for collecting land taxes, for approving new subak forma-
tion or sawah expansion, for handhing water disputes, for supervising and coordinating
subaks and subakgedes within a district (kabupaten), and supervising water management
throughout the kabupaten i consultation with the Department of Public Works, Agri-
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culture, and Local Government. The sedahan ag'ng s assisted by a number of govern-
ment officials (sedahan), whose area of junsdiction s called kasedahan or pasedahan, and
which covers several subaks within a watershed area It does not necessartly overlap with
the kecamatan or subdistrict (adnumstrative unit below a kabupaten) ”

The status of subak members can be distinguished into 1) the members (pengayah or
sekehe yeh) who are actively involved i the routine activities of the subak, 2) the passive
members (pengoot or pengampel) who do not participate in danly activities of the subak but
who must contribute a certam amount either i cash or im-kind, and 3) the members
(leluputan) who are exempted from daly activities and other subak contributions due to
their position in the community, such as the priest (pemangku) and the head (hendesa) of a
village community (desa adat) In most of the cases, the size of holdings 1s used as the
critenon to determine whether a member (s allowed to be a passive member or not In a
few cases the decision s made according to the supply and demand of the amount of
pengoot (Sutawan 1985)

Some subaks 1in Bangh District distinguish the role and status of their members on
whether or not they have sawah catu Those having sawah catu are responsible for main-
taining the main system and the tertiary system, in addition to preparng and executing
ntuals at Bukimjati Temple The sawah catu owners are called krama pekaseh. The
members who have non-catu rice fields are responsible only for mamntaming the tertiary
system All the members, the catu owners as well as non-catu owners, are called krama
subak Unlike the non catu owners, me catu owners are not allowed to be passive
members Their tasks are heavier Catu owners from several subaks, obtaining water from
a common weir, but living at the same desa adat, come under a pekasehan, headed by a
so-called kelthan pekasehan

Functions of a Subak

A subak as a social system has five main functions: 1} water allocation and distribution,
2) conflict management, 3) operation and maintenance of the irrigation system, 4) reli-
gious rituals, and 5) fund raising. A brief description of each follows.

Water allocation and distribution Within a Jomntly-managed irngation system with many
subaks, water allocation and distribution among subaks 1s based on the size of the subak
to be irrigated. Allocation and distribution within a farmer-managed irrigation system and
also among tempeks (subsubaks), as well as among farmers within a jointly-managed
irrigation system 1s, however, based on the water share received by each member of the
subak (rektek). If, for instance, farmer “A" has 1.0 tektek and “B" has 2.5 tektek, the water
should be distributed through a division structure in such a way that the proportion
between the width of water inlet for A and B are in a ratto of 1.0 to 2.5. Whether the debit
of water i1s large or small, the volume of water flowing through the inlet for A would be 1.0
tektek and that for B, 2.5 tektek.

The size of a sawah receiving one tektek of water varies from place to place. For exam-
ple, in Subak Celuk, Gianyar District, rice fields of about 0.20-0.70 ha were allocated one
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tektek (Sutawan ot ab 1984) In Subak Kerobokan, Tabanan District, nice helds of about
030 0 80 ha receved one tekiek, hetow 0 30 ha receved only 0 5 tektek, and above 0 80
ha recewved 2.0 tektek (Sutawan 19851 AL present many farmers consider this method
unjust. because n practce, larger nee helds have been taxed higher than smaller ones,
whereas the water stare has not been exactly proportional to then sizes Inresponse, for
example the farmers of Subak Umabal i Tabanan Distocet recently chinged the water
dallocation system bhased on tektek to one based on the size of the nce ield beimg ingated

The farmers having two tektek of water share should contnibute twice as muth labor and
other services wherteas those having half o tektek shoald contribute only half as much

Water distnihution amaong subaks as well as among tempeks within a subak 1s generally
done by g continoous flow method An indiadual farnmer who does not need witer could
close the water infet by putting muad and cubbish in i

I some cases the nyarog system of water distoibation s employed This s done by
dividing the sabakqgede or sabak, for mstance, into twa ot thiee groups such as bead,
middle, and tal The group receving winter fust s called ngulu, the second, maongin, and
the last ngasep For example, i one case, upstream subaks are ngulu, and the nuddle
subaks get then tarn imaongimy after the head fimshes land preparation, and finally the tal
has ats turn (ngasep) after the niaddle fimshes land preparation In Buleleng Distnet, the
sequence s reversed here the subaks Tocated at the tinl are ngulu and get water first,
followed by thase upstream (ngasep)

In areas where water s scarce, witer distobution s done by rotanon (gthran) In this
case the sabak areaas also divided into two or three groups  During the ramy season, all
Groups are allowed to grow rice at the same ume (kertamasa) After the harvest of the
kertamasa crops, the fust group must grow nice wihile the other must grow non - rice crops
such as peanuts ot beans (palawiga) For the next crop season, the (st group must grow
palawija whide the other, nee Watern s given to the group whose turn it s to grow rice

I case the nyorog and gibiran systems cannot be adopted at the subak level, water
searcity may be overcome by employing such arrangements at the tempek or even at a
specral group tevel catled kanca or penasan (annformal group consisting of 4-10 farmers
whose sawih are located close to one another)

To avord witer stealing, the sabak recewving water distribution usually appornts a special
teim of water guards (petehk or pecelang) 1o sateguard the water at important and stra-
tegic division structures

Water borrowing among subaks within an irngation system and among irngation sys
tems along a niver course vartes i some cases it s allowed, i others 1t s not A permn
msued by the sedahan agung should be secured in case of water borrowing among differ-
ent angation systems along o niver course For water borrowing among subaks within a
subikgede or tngation system and among tempeks within a subak, the decision s made
by the head of the subakgede or subak concerned without the need for approval from the
sedahian agung
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Conllict management. Water disputes usually occur where water 1s scarce. But 1t sel-
dom develops into fights and generally can be settled at the subak level Oniy in a few
cases s theassue brought to lugher authority #

Recent conflicts that required the involvement of the provincial government for resolu-
ton have been ohserved in Subakgoede Pama Palean, located in the nerghbonng districts of
Badung and Tabanan, and were due to the unification of several subaks in 1977 A dam,
which had previously served only three subaks, wis required to serve mime (Tim Fakultas
Pertamian Universitas Udayana 1981)

In general, water disputes occurred mainly because of the meidence of water stealing
from the downstream farmers by upstream farmers within an irrtgation system,or from the
downstream unigation system by the system upstream ™ Because the dam and the struc-
tures of mam systems have been made permanent by the government, the maidence of
water stealing has been drastucally reduced One probable reason 1s the difficulty of
manmipulating the permanent structures

Water stealing s stuctly fortndden and s hable to a fine. The amount depends on the
location of the theft and varnies from subak to subak The nearer the subak is to the dam,
the higher the fine Al matters dealing with subak organization, including sanctions for
infractions agamst rules such as watetr stealing, are set up in the subak’s by-laws. Each
subak has its own written or unwritten by laws

Operation and mainterfance of the irnigation system For jointly-managed irrigation sys-
tems, the main system O&M has become the responsibility of the government whereas
that of the tertiary svstem remains in the hands of the subak For farmer-managed irriga-
tion systems, the man system and the tertiary system C&M are completely in the hands of
farmers on a self belp basis

Injointly managed irnigation systems, the government usually assigns and pays a dam
keeperand s assistants The dam keeper s given a house near the dam.b

Ecfore o permanent dam was built by the government, each active member had to go
down to the niver 30 70 times a year to repair the werr which was often damaged by
floods Subak Kesiut in the District of Tabanan, for example, had to mobilize about 25,000
Man hours per year to repair the weir on a self-help basis However, after the dam was
budt, the burden of the farmers of the jointly managed rngation systeny had been reduced
to a mummum because O&M had been taken over by the goverrment. Only on particular
occasions, such as when the man canal was closed by landshdes, were the farmers
requested to help the government clean the canal without any payiment

Little difficulty has been encountered so far in mobthizing the farmers to participate in
such communal work Some explanations may be offered. a) the water opening ceremony
(magpay toya), which must be performed by all the farmers at the ulun empelan near the
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dam, and the mauguration ceremony of the water temple apparently bring the farmers
together, reathirming their solidanty and attachment to the irrigation system as a whole; b)
the authonty for water ailocation and distnibution 1s stll with the head of the iIrrigation
association, ¢} ihe old canals of subaks are almost fully utilized; d) there is flexibility in
implementing system lay cut, 2) there s farmer involvement through labor, either paid or
unpard, and of local matenils duning the construction stage; and ) irrigation water has a

social tunction

In- mobihizing communal labor for system mamtenance, the head of the subakgede or
subak may assign the work among the member subaks or tempeks on either a concurrent
or rotational basis, depending on the work

Rehgious 1ituals Rehgrous nituals carnied out by the subak are closely related to stages
of rice culivation Rehigious rituals seem to be a strong unifying element for the life of the
subak More than 60 percent of the annual expenditure of the rnigation association has
been for ntuals (Sutawan et al 1984b, Sutawan et al. 1986).7 In subaks where irrngation
networks are permanent structures, almost alt annual expenses are for ntuals.

The mam objective of the rituals 1s to pray to God for His blessing. The nitual may be
performed by the subak as a whole 1n the subak temple or individually by the farmer at his
own altar i the nce held

The preparation and execution of rituals at the subak or cubakgede level 1s coordinated
by the pekaseh or pekaseh gede For labor efficiency, the pekaseh or pekaseh gede may
rotate the work assignments among tempeks or subaks The rituals at the tempek level are
supervised by the head of the tempek whereas those at the subak level, within a subak-
gede, are supervised by the head of the subak concerned

The description of religious ntuals by the irrigation association may go into many pages
and s notof interest here: Suffice it to say that the kind of ritual performed individually by
the farmer as well as by the tempek, subak, or subakgede as a whole varies from place to
place. However, some important nituals usually performed by all subak members together
are o) magpag toya, a water openig ceremony held @t the beginning of the wet season at
the ulun empelan or at the water temple built near the dam (ulun suwi), b) ngusaba, a kind
of thanksgrving ceremony held pror to harvest at a bedugul, ¢) nangluk merana, a ritual to
avord widespread attack of pests and diseases, d) predalan, a ceremony for inauguration of
a subak temple, such as the ulun danu (temple of the lake)

Each of these ntuals is also conducted by the indwidual member at his own rice field
altar called sanggah catu or ulun cark Each member of the association also usually con-
ducts mdividual nituals based on the stage of nice growth, such as a) ngawit nambah,
before starting land preparation, b) ngurnit or pangewiwit, an offering before spraying the
seed bed, ¢} nandur, an offening made just before transplanuing; d) miseh, an offering
when the nice starts blooming, e) brukukung, an offering when the plant 1s in the milk
stage, 1) dewa nim, o nitual held immediately before harvest, g} manyi, a thanksgiving
ceremony at harvest, and h) mantemn, a ceremony performed after stocking the rice
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bundles or threshed rice at the granary.

Fund raising Each subak has its own ways of raising funds necessary for rituals, and for
repairing irngation structures and subak temples The sources of subak revenues are,
among others. payment by passive members as substitute for labor (pengoot or pengam-
pel), contribution in-kind pad by all the subak members (Suwirih or sarin tahun); fines
coliected from offenders of by-laws, cash contnibution collected whenever needed from all
subak members (peturunan), rent from the subak's rice fields used for duck raising, and
interest on loans (it any} to an individual member The contnibution by individual members
depends on the size of landholding or the tektek received by the member

IMPACT OF GOVERNMENT ASSISTANCE

Study of the impact of government assistance to farmer-managed irrigation systems in
Balris hmited. The available research documents on irrigation development projects in Bali
focus only on the production and economic impact of the project. Moreover, no effort has
been made to probe the socio-institutional imphcations of irngation development projects.
Windia (1985), for example, in his study on the impact of tertiary development projects,
concluded that projects apparently did not bring about any significant increase in cropping
intensity, production per hectare, or family income of sample farmers ¥

On the other hand, the Umiversity of Udayana (1985, 1986) reported that, in some cases,
the main system development prejects have brought about considerable increases in crop-
ping intensity, rice yield, and farm income

This chapter raises 1ssues related to government assistance to subaks. The discussion is
based on observations and in-depth interviews with the heads of several irrigation associ-
ations which had obtamned irrigation development assistance from the government.
Although these are not the only cases, they may provide valuable lessons 1o irrigation
policy makers enabling future government assistance to become more effective and
efficient.

Cases lllustrating Less-successful Projects

The following irrigation development projects could be regarded as less successful in
that the respective subaks were dissatishied with project implementation which resulted in
inequitable water distribution, a decline in water supply, and a need for coordination
among formerly independent irngation systems.

Beuting Irrigation Project This project, located at Betiting River in Bangh District, was
completed around the end of November 1985 It combined two traditional weirs, which
belonged to Subak Umadesa (upper stream) and Subak Denan (lower stream), respectively,
into a single permanent dam calied Betiting Dam. The dam was built on the former upper
stream weir. The Denan system then received 1its water supply from a new division struc-
ture located at the main canal of the Umadesa system through a new canal connected to
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the old main canal of Denan However, where the two canals met, the level of Denan’s
canal toward the upper stream was lower than that toward the lower stream so that the
water flowed to the Denan wen instead of to the Denan rice fields

The Denan farmers complamed of the reduced water supply compared to conditions
before the project, and charged the Umadesa farmers with frequent water stealing at the
diversion structure located at Umadesa’s mamn canal The Denan leaders complained that
they did not know of the project before s implementation They only heard that e
government would give assistance and were mstructed not 1o grow  nice  during
construction

The Denan farmers shitl regard the water supply as reduced in spite of the fact that the
ragation agency has built a special stracture functioning as a "buffer” 1o avaid water
flowing back toward the Denan weir The head of Subak Denan wants 1ts own traditional
weir upgraded and o direct water supply from the new dam through the stream and not
from the newly bult division structure located at the mamn canal of Umadesa

Pau Manduang lriigation Project: Pau Manduang lrngation Project combimed two irriga
tion systems, cach of which previously had its own wen located on the Jinah River, Klung-
kung District. Pau mnigation system (72 8 ha) was upstream, whereas Manduang irmgation
system (116 45 ha) was downstream The newly built government dam combining the two
welrrs 1s about one kilometer downstream from Pau wen and located between the two
former weirs The new prmary canal s joined to the former pnmary canal of the Man-
duang system

The Pau and Manduang farmers were not adequately informed aboat the projeet, or
involved in ats planning and implementation  Learning that Subak Pau was 10 receve
water from a new division structure, the subak head requested that his werr should be
upgraded and kept separate from the Manduang irmgation system  The request was not
accepted because the service area was less than 150 ha (a mumimum requirement for
rnigation development projects) Therefore, the two systems were combined into i single
system covening a total area of more than 150 ha, and the project was completed in March
1986 The Pau farmers are now drawimg water from a new division structure located at
the former mam canal of Manduang system and channelled through a flume that crosses
over the road separating the two subaks

The interviews with the head of Subak Pau were conducted in the first week of May
1986 Although the new system had been n operation for less than three months, the Pau
farmers felt that without the addrbonal water supply from their former werr, the available
water supply was less than preproject levels due to the small size of the flume (the head
of Subak Manduang agreed) The head of Subak Pau feh disadvantaged by the project. He
therefore suggested the following alternatives. a) his subak’s former werr he kept function-
g i addition to the present flume, b) the farmers be allowed to take water directly from
the dam instead of using the present flume, ¢) his subak's werr be upgraded and com-
pletely separated from the Manduang irngation system; and d) the present flume be
replaced with a bigger one.
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Either socio-mstitutional problems remain as a consequence of the umification of the
two irngation systems, such as how the two subaks are to be organized and coordinated,
whether or not a new water temple 1s to be built near the new dam, and who will be
responsible for allocating and distabuting wirler between the two subaks

Government assistance to Subik Bedugul and Subak Bumbung The weir of Subak
Bedugul s on the upper stream and that of Subak Bumbung 1s on the lower stream of a
small nver i Karangasem Distnict The distance between the two werrs 1S about one
Klometer

In 1985, the government assisted hoth subaks to rehabilitate thewr mam canals The total
length of the mann canals of the two subaks s about 2,500 moters (about 1,000 meters
belongmg to Subak Bedugul and 1,500 meters 1o Subak Bumbung) Additionally, Subak
Bedugul had as intake apgraded

Lining the main canals and cpgrading the mtake of the Bedugul wen were, in fact, only
a kind of expansion of a bigger project called the Ababn Irnigation Scheme which covered a
command area of more than 1,600 ha under the Ball Irrigation Seclor Project The farmers
of both subaks were not informed Leforehand about the project, except during the con-
struction phase when they were instructed not to grow rice

It s unfortunate that such an expensive project was poorly accepted by the farmers
Many of the new permanently butlt structures were left dle because division structures
along the canal were not properly located During the construction stage, the head of
Subak Bumbung had protested about the improper location of division structures but the
contractor had to follow the project bluepnint After completion, many farmers could not
obtain water because then previously operated canals and division structures were closed
As aresult, they had to make holes along the newly built chnal, otherwise no water would

flow to then nice fields

The farmers i Subak Bumbung wanted government assistance to upgrade their tem-
porary wen and itsaintake imto a mare permanent structure. Therr wer had been frequently
destroyed by flood and s intake covered with sand, requining about 350-600 hours of
communal labor annually for repars and mamtenance. Surpnsingly, they received
government assistance for the canal himing, which was not as urgently needed as
improvements to their wenr and aits intake (Sutawan et al 1986)

Tectiany  development projects. Tertany development projects were extended to the
jomtly-managed irnigation systems  Government assistance for improving tertiary net-
works was given therefore only to irngation systems having already received main system
development assistance

Under the terhiary development projects, the government introduced a new perpendicu-
lar branching type of division structure, known as a ngerirun system, which replaced the
subak-bwlt straight hne type structure, known as a numbak system. Compared to the
numbak system, the inflow sections for the ngerirun were much narrower. In addition,
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between the inflow sections, a stilhing pool was made with a depth of 15-20 centimeters
(cm) The sulling pool was designed to enable the witter to circulate prior to entering each
inflow section so as to pernut more equitable distribution of water However, for the proper
functionimg of this new structure, constant cleaning was necessary due to the fact that the
narrow openings were easily clogged by debris and the sulling pool easily filled with sand
and mud

The case study of Subak Celuk i Granyar District (Sutawan et al 19844) reveals some
mteresting findings The farmers i Subak Celak were not informed by the head of the
subak about the government assistance for tertiary development They only came to know
about it after the contractor had dismantied the old permanent structures which had been
bt by the subiak on a self help basis Although the subak members expressed themr
objections, the contractor sisted on following the design provided by the irngation
agency and replaced the old structures with the ngerirun type. The farmers seemed dissat-
isfied with the ngenun sysiem because a) it failed to provide equitable water distribution
to farmers getting water from the left or right of the boxes because the narrow openings
were easily clogged with grass and leaves and the stilling pool filled easily with sand and
mud, b} rotattonal witter distribution, used in cases of water scarcity, could not be prac-
ticed anymore because the water overtopped the canal, and ¢) the quahty of the new
structures was inferior to those previously built by the subak

Smmlar findings w e noted in other irmgation systems receiving tertiary development
assistance In Subakgede Tamanbali, for imstance, although the irnigation agency provided
mformation, subak leaders had difficulty in comprehending detairled blueprints and
remamed unaware of the real form of the new stiuctures After a number of new struc-
tures were completed, they realized that the ngerirun structures were different from the
earlier ones built on a self help basis and tried to stop further dismarthng of the remaining
old structures However, the contractor continued 1o work according to the blueprint pro-
vided by the irngation agency. After completion of the project in 1983, the subak cou'd not
use one of the newly built structures because, when plentiful, water overtopped the canal
and damaged the cmbankment The farmers were compelled to replace this structure by
the numbak system Furthermore, some of the ngerirun boxes were of inferior quahty and
were damaged by frequent overflowing of the water The subak-built structures which
were not replaced by the new boxes are stll functioning well (Sutawan et al. 1986).

Smlar complaints were also expressed by farmers of Subak Sidayu in Buleleng District
about the replacement of their numbak structures, which had been permanently built on a
self help basis, by ngenrun boxes.

In other cases, however, particularty in subaks where the previous division structures
had not yet been permanently built, as at Subak Mandi and at Subak Aya in Bangli District,
no complaints were made by farmers with regard to government assistance for tertiary
network improvement. Farmers were satisfied with the new structures.  And yet, the
leader of Subak Aya himself seemed to prefer the numbak structure. This was evident
from tus proposal imentioned during the interviews) that the remaining numbak structures
should be upgraded into permanent ones without changing the old design.
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Cases lllustrating Rather Successful Projects

The government has carried out an increasing number of main system development
projects in which several tradittonal werrs were combined into a single permanent dam
serving water to all the former irrigation systems  Because the subak as an irrigation
system s not merely a physical system but a social system as well, 1t is likely that irriga-
tion projects combining several subaks would create problems sueh as those ustrated in
the previous section. Although mam system constraction has long been completed for
some unigation projects that combined previously independent systems (as observed along
the Ho River in Tabanan Distuct), the problem of coordination among these systems is not
being considered and the problem of how to manage the new system has not yet been
formulated This mdicates that the socio-mstitutional aspects of such projects frequently
seem to be neglected

Irmgation development projects dealing with only one subak or irrigation system seem to
be more acceptable to farmers San projects combining several Irrigation systems into one
because, with a single subak or irngation system, the problem of coordimation does not
arise

Prior to the Bah lIrrigation Sector Project in 1979/80, the government fund was hmited.
Sushila (1984) notes that the basic policy of the government in providing assistance to the
subak has been: 1) to preserve the old canals as much as possible; 2) to request the
mvalvement of farmers in the project, particularly during the construction phase, through
contribution of labor and local material such as stones and sand; and 3) to adopt the
subak’s suggestions in laying-out the irrigation structures

The adoption of such a policy, which no doubt secured the farmers’ sense of belonging
and sense of responsibility toward the irngation system, might explain the willingness of
farmers to participate in main system maintenance whenever needed, although main sys-
tem O&M usually remains i the hands of the government.

Due to the increasing number of projects since the Bali Irrigation Sector Project, and the
inadequacy of irngation agency personnel in handling the increasing scope of projects, the
above policy has been practically neglected, although still used as a reference. Thus, in
practice, there have been many shortcomings in project implementation with various
imphications, as shown by the previously discussed cases illustrating less-successful
projects.

One development project which combined several irnigation systems that could be
regarded as a success 1s the case of Caguh Irrigation Project located near the Ho River in
Tabanan District (Sutawan et al. 1986). The project combined nine subaks. Of these,
Sambian, Samsam, Caguh, Kesiut, and Penatih subaks had their own weirs, whereas
Anyarkump), Dukuhancak, Mumbu, and Batuaji subaks depended on water through seep-
age. Under the Caguh Irrigation Project, all nine subaks are now served by one permanent
dam covering a total area of more than a 1,000 ha.
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Before the construction of the dam, the irrigation agency and local government officials,
particularly the sedahan agung, held lengthy discussions with leaders of the respective
subaks concerning the project and the need for an intersubak coordinating body (subak-
gede) Two subaks, Sambian (an upper stream subak) and Mumbu (a seepage subak)
refused to join the project However, after discussion at a meeting on 29 December 1978
(which s considered the birth date of Subakgede Caguh), they agreed to join under the
tollowing conditions 1) during construction of the dam. the existing weirs would be kept
functioning as much as possible and the water shared with all subaks, 2) a single division
box would be built for Subak Sambian and the canal diverting water from this box would
only deliver water to its area {1 e , no other subaks would be allowed 1o draw water from
this canal), and 3) Subak Mumbu would join the project and become a member of the
subakgede if and only if 1t really depended on the dam for its irnigation water  If the
Mumbu farmers could not grow rice without water from the five subaks with weirs, that
would be proof that they really depended on the dam for irrigation

During dam construction, the subaks were able to grow rice by buillding a temporary
division structure on a self-help basis among the five subaks concerned  This temporary
structure was built using coconut trunks at the location where the primary canals of the
respective subaks were close 1o each other (The project utilized this location later to build
the permanent division structure) Subak Samsam was allowed to draw water from the
weir belonging to Subak Sambian by building a temporary canal, whereas the other four
subaks obtained water from the temporary division structure  The construction of the
common tempordry structure could be regarded as a "test case” for the new subakgede
The farmers were convinced that the project could really benefit them.

During construction, the project employed the farmers as hired labor. The subakgede
sold stones and sand collected by the farmers under the supervision of the leader of the
new association, who was appomnted through consensus. The proceeds went into the
association’s fund

During construction of main canals and division structures, water was not available for
almost two crop seasons and, as a consequence, the farmers in Subak Mumbu and neigh-
boring subaks, were unabie to grow rice  This proved the dependency of Subak Mumbu
and other seepage subaks on the dam located on the Ho River Therefore, Subak Mumbu
tinally agreed to join the subakgede

At the project’s completion in September 1980, the keys of sluice-gates at the division
structures (which in a jointly-managed irrigation system are usually kept by the tukang
empelan) were handed over to the leader of the subakgede, signifying that the authonty for
water allocation was in the hands of the farmers Near the dam, a new water temple was
erected for use by the member subaks and all the previous water temples were
abandoned

The Caguh project has run smoothly. Farmers have been satisfied with the project and
grateful to the government because they no longer had to go down to the river to repair
their werrs, which were frequently destroyed by floods. There has been no difficulty in
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mobilizing self-help labor among farmers for repair and maintenance of the main canal
when requested to do so by the government. In particular, farmers have so far been
willing to participate in cleaning an area of the main canal about 1,200 meters from the
intake which is filled by landslides almost every year.

CONCLUDING REMARKS

A subak, as an irrigation association, is location-specific in nature. Although subaks
have been in existence for more than a thousand years, relatively little is known about
their present performance or about the existing irrigation systems in Bali, particularly
those receiving government assistance. To enrich the knowledge of irrigation systems in
Bali, more in-depth studies are required.

Religious rituals seem to play an important role in the life of the subaks and provide a
strong social basis for unifying subak members. This is evident from the high percentage
of annual expenditure allocated 1o rituals by the subaks.

Many small (below 50 ha) traditional irrigation systems greatly need government
assistance to upgrade their temporary weirs, but without combining them into a single
system. Although combining might be technically and economically efficient, it may not be
effective. It seems that, to some extent, efficiency must be sacrificed for effectiveness,

Farmers' active involvement in repair and maintenance of the main system for jointly-
managed irrigation systems, despite main system O&M being the responsibility of the
government, may be due to the following reasons: 1) the existence of a water ternple near
the dam no doubt draws the farmers together and reaffirms their membership in the irriga-
tion community; 2) the involvement of the association leader in making decisions about
water allocation and distribution; 3) the almost total utilization of the old canals of subaks;
4) the government'’s flexibility in implementing physical lay-out; 5) the involvement of the
farmers during construction; and 6) the continuing use of irrigation water for domestic and
household purposes.

However, concern has been raised that management of main systems by the govern-
ment may reduce the farmers’ sense of belonging and their feelings of responsibility
toward their irrigation system, particularly when the supply of water for daily household
needs can be provided from other sources, such as water pipes or pumps. Therefore,
action research to determine proper division of management tasks between the farmers
and the irrigation agency in various sizes of irrigation systems is necessary.

Tertiary development projects were initiated in 1979 in an effort to upgrade tertiary
networks of jointly-managed irrigation systems. In many cases, the subak leaders as well
as the farmers did not know about the project but came to know about it only after the
contractor had dismantled the old structures. The tertiary development assistance has
been criticized and found less acceptable to many farmers because of three major short-
comings: 1) the ngerirun boxes introduced by the government as a substitute for the
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numbak division structures failed to secure equitable water distribution; 2} under conditions
of plentiful supply, water frequently overtopped the canal and damaged the embankment,
especially where the inflow sections were narrower than the subak-made division struc-
tures; and 3) the new structures were of inferior quahty compared with the old ones built
by farmers on a self help basis.

The cases illus.rated earlier regarding the impact of government assistance for irrigation
development clearly support the view that the “blueprint approach” has been less success-

ful than the "participatory approach” to rnigation development. Therefore the participatory
approach should be employed in future irnigation development strategies.

GLOSSARY

The words below are Balinese except for those indicated by *.

Adat Customary law, Hindu in character.
Awig-awig rules and regulations or by-laws of the association.
Banjar subdivision of desa adat, basically an implementing organ of

the desa adat and the main organization responsible for activi-
ties related to customary law

Banjaran subdivision of a subak (subsubak); see tempek (most popular
term), lanyahan, munduk, and pamunduk.

Bedugul rice field temple dedicated to Dews Sri.

Bendahara" Indonesian word for treasurer; see Juru raksa.

Bendesa head of desa adat.

Biukukung an offering by a farmer when the rice is in the milk stage.

Desa adat an autonomous (i.e., completely independent from the hierarchi-

cal structure of government administration) self-contained, tradi-
tional community based on adat. Desa adat usually comprises
one or more desa dinas (in Bali there are 1,456 desa adat but
only 575 desa dinas). Within a desa adat there are a number

of banjar (3,508 in Bali). The most important characteristic of
desa adat is the kahyangan tiga.

Desa dinas an integral part of the hierarchical structure of the government
administration unit below the kecamatan
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Dewa ninj a subak ritual held by farmers immediately before harvest by
making a symbol of Dewi Sri (i.e., 162 rice panicles are divided
into 2 parts consisting of 108 and 54, signifying male and
female, respectively).

Dewi Sri god of fertility.

Empelan a traditional weir built and maintained by the farmers on a self-
help basis.

Giliran* rotational method of water allocation.

Juru arah messenger; see saya and kasinoman.

Juru raksa

Kabupaten*®

Kahyangan tiga

Kanca

Kasedahan

Kasinoman
Kecamatan

Kelihan

Kertamasa

Krama

Lanyahan

treasurer; see bendahara.
district; administrative unit within a province.

three important temples found in each desa adat namely: Pura
Puseh (temple of origin) dedicated to Vishnu, the Preserver; Pura
Desa or Pura Bale Agung (village temple} dedicated to Brahma,
the Creator; and Pura Dalem {Temple of Death) dedicated to
Shiva, the Destroyer.

an informal group consisting of 4-10 farmers whose sawah are
located very close to one another; see penasan.

a cluster of subaks or subakgedes within a watershed;
see pasedahan.

messenger; see juru aralr and saya.

subdistrict; administrative unit under the Kabupaten.

elder, head, leader; also ke/ihan pekasehan, head of a pekase-
han; kelthan subak, head of o subak; and kelihan teinpek, head
of a tempek.

system where rice is grown on all fields simultaneously.

member of an organization; also krama pekaseh, the owner of
sawah catu; krama pekasehan, member of a pekasehan; krama
subak, member of a subak; and krama tempek, member of

atempek.

subsubak; see tempek.
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I &

Leluputan

Magpag toya

Mantenin

Manyi

Maongin

Munduk
Miseh
Nandur

Nangluk merana

Ngasep

Ngawit nambah
Ngerirun

Ngulu

Ngurit

Ngusaba

Numbak

Nyorog

Palawija

subak members who are exempted from its daily activities and
from other contributions.

a water opening ceremony held by all subak members at the
beginning of the wet scason at the ulun suwi or utun empelan.

a ceremony performed after stocking the rice bundles or
threshed paddy rice at a farmer's granary.

a thanksgiving ceremony performed by a farmer at harvest.

part of the subak/irrigation system, gets water at the
second turn.

subsubak; see tempek.
an offering made by a farmer when the rice staris blooming.
an offering made by a farmer before transplanting rice.

a ritual by the whole subak to avoid the attack of pests and
diseases.

part of the subak/irrigation system, gets water at the last turn.
a ceremony by a farmer before beginning land preparation.
perpendicular branching type of water division structure.

part of the subak/irrigation system, gets water at the first turn.

an offering made by a farmer before spraying the seed bed;
see pangewiwit.

a kind of thanksgiving ceremony performed by the subak as
a whole prior to harvest.

straight line type of water division structure.
method of water distribution by dividing the subak or irrigation
system into 2-3 groups, such as head, middle, and tail. The head

gets water at the first turn, followed by the middle and finally
the tail.

non-rice crops such as corn, bean, and onion.
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Pamunduk
Pangewiwit
Pasedahan
Pecelang

Pekaseh

Pckaseh gede

Pekasehan

Pemangku

Penasan

Pengampel

Pengayah

Pengoot

Penyarikan
Petelik

Peturunan

Piodalan

Prajuru

Sanggah catu

Sarin tahun

subsubak; see tempek.

an offering; see ngurit.

cluster of subaks; see kasedahan.

water guards; see petelik.

head of a subak.

head of a subakgede.

a number of coordinating units within a subakgede.

priest.

informai group of farmers; see kanca.

passive member (i.e., farmers who do not participate in daily
activities of the subak but must pay a cash or in-kind contribu-

tion. Such contributions are also called pengampel or pengoot).

active member (i.e., farmers who are actively involved in the
daily activities of the subak); see sekehe yeh.

payment by passive members of a subak as a substitute for
labor; see pengampel.

secretary.
water guards; see pecelang.

cash contribution collected whenever needed from all subak
members.

a ceremony for the inauguration of a subak temple, held every
210 days. Each temple has its own piodalan.

subak administrators.
small altar, see ulun carik.

in-kind contribution paid by all members of the subak, usually at
the end of the harvest; see suwinih.
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Sawah

Saya

Sedahan

Sedahan agung

Sekehe yeh
Subak
Subakgede
Suwinih
Tektek
Tempek

Tenah

Tukang empelan

Ulun

Wakil pekaseh

NOTES

irrigated rice field; sawah catu, rice field giver to the farmers by
the king in former days in BangliDistrict and in exchange the
owner has been responsible for the performance of rituals at the
Bukitjati Temple.

messenger; see juru arah and kasinoman.

government official, assistant to sedahan agung (the area of
jurisdiction of a sedahan is the kasedahan or pasedahan).

the highest authority of subak oryanization; he is a government
official mainly responsible for land tax collection for subaks or
subakgedes within a district.

active members; see pengayah.

water-users’ organization in Bali.

intersubak coordinating body.

contribution, see sarin tahun.

a measure of water share.

most popular term for a subsubak.

a bundle of unhusked rice around 25-30 kg; since one tenah of
rice seed i1s required for a rice field of 0.35-0.50 ha, which also
receives one tektek of water, then quite often tenah is used inter-

changeably for tektek, size of sawah, and the amount of rice
harvest.

dam or weir keeper.

temple. Ulun carik, a small altar belonging to a farmer erected
at the rice field nearest his own water inlet (see sanggah catu);
also ulun suwi, water temple; ulun danu, lake temple; and ulun
empelan, weir temple.

deputy to head of a subak.

'In Karangasem District, it was found that several irrigation systems were put under one coordinating authority. It
was probably introduced by the government during the Dutch era for tax collection. This coordinating authority had
nothing to do with irrigation per se and each member subak remained completely independent of the others.
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‘In Bal there are 8 sedahian aguny because there are 8 habupaten (districts) and 80 kasedahan, but only 51
kecamatan (subdistucts) Below the kecamatan these are 575 desa dinas (Dinas Pekenaan Umum Propins: Bali,

1982)

‘At the beqinning ol sabak formation, it was tighly probable that irngation water was allocated equally to each
member based onparticipation in the construction works of wert and irngation networks ircespective of the size of
st owned texcept for the leader who nught be given extra shates as teward for bis service to the association)

Lateron due to such teasons asanhentance and transactions through buying and selling of water nights, the water
share has apparently become anequal among imdiaidual farmers Dependmg on the consensas, the members having

sawdh located g long distance tram the maees canal may be given an extra share of witer

Water conthets amaong members of the same subiak are tackled by the hiad of the subak concerned  [n case he s
unable to solvet the cases torwarded to the sedahan Andaf the sedaban connot overcome the proble:m, he can

take 1t to the sedalian agung

Aoformerndays senous conthict bequently oceuroed between subaks located at the boder of neighboring kingdoms

The king whose area of junisdiction was located upstream mstracted bus people to close s enemy’s wenr and divert
water forthe benefit ol tus own people A iresult, the enemy’s sawah doed so that no crop could be grown, or the
werr of theeenemy was destroyed so that the enemy’s terntory was flooded (Linfoinek 1969)

"Pror to the construction of a permanent dom by the gove rnment i pface of a0 Horny Stoucture in some suboks,
such asm Subakgede Tamanbalin Bangl Distict, the sebakgede had assigned a di seepor (tukang empelinyand a
number of water quards (petefiky They werte paird s <o by the assseration and ther tasks were e fact more or less
sunlar to the present tasks of the dam keepecand his ass Gaeis pind by the guvernment 1o Subav Linpok Kayu in
Granyine Distnict members, and not the government. pie the Jdam keeper altbough the o aas huilt by the

qovernment

In 19PH for example, the totalannual expendiiure of Subakgede Caguh (1,657 baj amounted to aimost Rupiah {Rp)
TOmM on(USS8.991) Ofthas, almost 80 nercent was for rituals and the remaindarn was for other purposes, such as
repans and mamtenance of angation facibties Meaawbile, iy Subakgede Tamanbah (351 ha), total annual
expenditure was about Bp 6 mithon (USS5.395), with +most 92 perceat for rituals, in Subakgede Saren (84 6 ha)
more than Yb percent of o tota! annual expanditur D about Kp 2 milbon (USS$1,798) was for ntuals. The annual
expendiures of mdividual member sabaks ranped frons i 0.2-2 6 mithon (US$133-2,333) within Subakgede
Caugh, Rp Q05 0O 38 nnilion (US$40 340) with : St oede Tamanbah, and Rp 009-0 36 milhon (US$R1-323)
within Subakgece Saren (exchange rate vsec was Ry 1,112 - USS1 00)

“The study only compared two neighbe cce anigation systems, one with and the other without atertiary development

progect
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INSTITUTIONAL INNOVATIONS IN IRRIGATION MANAGEMENT:
A CASE STUDY FROM NORTHERN PAKISTAN
Anis A. Dani* and Najma Siddiqi**

.a number of the organizational arrangements and processes observed in Fai
Muang Mai [and other irnigation systems] are expositions of an underlying prop-
erty grid. That property grid, formed during the imitial period of constructing the
hydraulic works and continually reproduced, provides the logic both for the per-
sistence of certain old practices and the creation of new procedures as circum-
stances require (Coward 1985:7, emphasis added).

INTRODUCTION

Irrigation analysts and development agencies now recognize irrigation management as a
socio-technical process (Uphoff 1985b) consisting of a technical infrastructure and an
mstitutional framework which determines the use of that infrastructure. Both are equally
important in the success of the irrigation system.

Irrigation systems require considerable le ~n investments for system development and
maintenance  Those who invest labor in the hydraulic system thereby enter into property
relations with each other and have a vesled mterest in the common property represented
by their hydiaulic works {(Coward 1983). These relationships are based on past and con-
tinuing labor investments 1n the rrrigation system leading to “terre-capital” formation
(Tamaki 1977) The underlying property grid formed by these relationships determines the
entitlements of individuals within the irrigation system.

The notion of hydraulic property defined by property relationships is a useful beginning
for an understanding of the institutional complexities in farmer-managed irrigation sys-
lems. These relationships are not constant. Changes may occur due to historical evolu-
tion or due to the availability of new inputs, such as markets or new technology, which
change the nature and value of the resource,

To permit a more dynamic analysis, Bromley {1986) feels a concept of property as a
secure claim or entitlem2nt to a resource which offers “a stream of benefits to humans
over ime"” may be useful. Mirroring the notion of the socio-technical process, harnessing
the stream of benefits requires both physical ability and effective institutional arrange-
ments which define its management and control,and hence its nature and allocation.

Enduring irrigation systems, like other resource management systems, need organiza-
tional structures for system management. These organizational structures and the institu-
tional rules and conventions regulating the system constitute the Common Property

*Social Scienust, International Centre for Integrated Mountain Development {ICIMOD), Kathmandu, Nepal; and
**Coordinator, Women in Development, Aga Khan Rural Support Programme (AKRSP), Gilgit, Pakistan.
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Regime (ibid.) which ensures continuity and sustainability of the system. It is the non-
perception of these regimes which has nusled some into believing that the commons' will
inevitably be overexploited (Hardin 1968).

In addition to a basic skepticism about the effectiveness of their technical capabilities,
governments and mtervening agencies often consider existing “social arrangements”
obsolete, thus fegitmizing modifications (Coward 1985:14). In order to refute these
assumptions, the capacity and nature of mstitutional innovations found in Common Prop-
erty Regimes with viable nrnigation systems need to be documented and analyzed.

Four hypotheses are suggested as charactenstc of this process.

Hypothests 1 Histonical growth and changing externahties may stimulate institu-
tonal mnovations i the rules or orgamzational structures of Common Property
Regimes

Hypothesis 2 Barring complete breakdown or replacement of the irrigation system,
these institutional innovations will adhere to the logic of the underlying property grid
(e, existing property relationships).

Hypothests 3 Although some of tts functions may become redundant, and some of
the mstituttonal rules accordingly modified, the modified Common Property Regime
will tend to rephicate pre-existing organizational structures as far as possible.

Hypothesis 4 Where the irngation system s managed by existing organizational
tructures, intervention will succeed to the extent it builds on the existing Common
Property Regime

Testing these hypotheses requires microleve! data to understand the dynamics of irriga-
ton systems and to disaggregate the contributions made by the intervening agency and
local groups to irnigation development. This paper analyzes a farmer-managed irrigation
systeman the Hunza Valley m northern Pakistan to test the hypotheses. Local farmers
there have been tapping glacial melt from the Ultor Glacier to irrigate fields since the
1880s. Two major changes in the irngation management system are documented and
examined

A private development agency the Aga Kihan Rural Support Programme (AKRSP),
entered the arena in 1983 and has been supporting construction of a new irrigation canal
to supplement existing water resources. This intervention sheds hight on the directions in
which similar agency-sponsored insututional changes may oceur.

The historical evolution of the irnigation system, and the villagers' response to AKRSP's
post-1983 intervention, provide useful case study maternial which will be used to test the
above hypotheses. Toward the end of this paper, an attempt will be made to derive impli-
cations for development theo.y.
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THE CASE OF ALIABAD

Aliabad s located i the Hunea Valley, 100 kilometers (km) beyond Gilgit and slightly
more than 700 km from Islamabad along the Karakorum Highway. It is one of the three
new settlements - Hyderabad and Dorkband are the other two -- which have developed
out of the expansion of the fabled capital of Hunza: Baltit (now renamed Karimabad) and
s satelhite, Gamish These willages are contiguous and share the same water resources
emanating from the Ultor Glacier

Ahabad was established during the last two decades of the 19th century when the then
Mir of Hunza authorized selected houscholds from the four hneages living in Baltit --
Birataling, Brong, Diranmiting, and Khurkutz -- to construct an irrigation channel from the
Ulior Glacier beyond Baltit in order to settle the relatively flat land further down the valley.
Since then, Aliabad has expanded to 337 households. Although Aliabad shares the irriga-
tion system with Baltit and Hyderabad, this paper will focus primarily on the three Aliabad
subsystems. These subsystems act as a second level of organization.”

Two smaller settlements - Aga Khanabad and Dorkhand -- also come within the sub-
system management level of Aliabad. Residents of these two settiements are from the
same four hineages as those of Aliabad but they migrated here from Gamish, a village in
the foothtlls of Balt: The relatively small number of households within Dorkhand and Aga
Khanabad makes the settlement a more significant unit than the lineages within it. Hav-
ing been two separate villages in the past they now operate virtually as neighborhoods of
Aliabad. In the Hunza context, neighborhoods$ can also operate as corporate units which
may overnde ineage considerations.

Segments of disparate hincages, and even of disparate clans, compose the neighbor-
hood. Although the neighborhood does not have the sharply defined collective iden-
tity of the village nor the village’s many functional attributes, it is nonetheless corpo-
rate. It 1s a durable, named group with recruitment based on residence within
marked sections of the village. It has explicit sanctions and commitments overseen
by an executive commuttee, and regulanzed arrangements for the safeguarding of
women and property and for joint ritual and economic activities (Ali 1984:236)

As shall be seen later in this paper, the operational units chosen by the villagers to form
village organizations under AKRSP's auspices were precisely these six units -- four
hneage-based units from Ahabad and two neighborhood-based units from Dorkhand and
Aga Khanabad -- which agreed to cooperate at one level in the trrigation system. For the
purposes of this paper, these six units which form part of the Ahabad irrigation subsystem
will be discussed as one unit of organization.

The Agrarian Setting
Karimabad is located at an altitude of 2,405 meters. Aliabad proper being approximately

200 meters lower. Annual precipitation at Karimabad averages 145.1 millimeters (mm,
Whiteman 1985). There are no records for Aliabad but any variation will be on the lower
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side because of its physiographic location. Not only agricultural crops but even fruit and
fuel-wood trees are entirely dependent on irrigation. This is evident from the sharp con-
trast in vegetation between the irrigated areas and the desert-like terrain adjacent to it.

With very few exceptions, landholdings are equitable. Almost all farmers in the north-
ern areas enjoy ownership rights to the lands they cultivate (Saunders 1983). Tradition-
ally, these tands are not alienable beyond the lineage (Ali 1984:236).

Aliabad lies in the transition zone between the double-cropped and single-cropped zone.
Were it not for the acute shortage of land, single-cropping would have been practiced
{(Whiteman 1985) as is evident in comparative locations in neighboring valleys.

Wheat is the most important crop n Aliabad. An early variety of maize is sometimes
planted but the low gran yield means it s used largely as fodder. Some buckwheat and
barley are also planted. Alfalfa s cultivated on the steeper slopes as winter fodder.

The residents of Ahabad and, n fact, of all Hunzukutz, practice an intensive form of
agroforestry, combining fodder production with extensive horticulture and silviculture. But
traditonal rules prohibit tree planting within 24 gash (lnerally “forearm,” meaning the
distance from fingers to elbow or about 0.46 meters), or 11 meters of a neighbor’s wheat
field - Apricots are the most abundant fruit and, along with apples, aimonds, and grapes,
provide a critical nutnitional supplement  The significance of fruit trees can be illustrated
from the fact that, of a sample of 24 households, the number of fruit trees owned ranged
from 10-500 with an average of about 96 trees per household. This is not an unusual
number for the Hunza Valley  Apples and other exotic frut such as cherries and pome-
granates are now preferred because of the higher market value after the opening of the
Karakorum Highway i 1978, Poplars are the most common trees and are preferred
because of their rapid growth, stranght pole-hke trunks, and value as fodder. Other trees
include willows and Russian olives (elegenus)

There s potential for further land development in areas where the communities of Alia-
bad have hereditary rights (Table 1), The total population of these 501 households is
3.887, an average of 7 76 people per household.

The major constramnt for land development is water scarcity (Table 2). Understanding
the irrngation system 1s necessary before the discussion can proceed further.

THE IRRIGATION SYSTEM

Due to the extremely low rainfall, irngation plays a critical role in the entire Hunza
Valley. Glacial melt s tapped and carried up to 10 km through indigenous channels (kuhl)
across precarious slopes to alluvial fans and river terraces which constitute most of the
arable land. These kuhls often have to cross almost vertical rock faces and a passage is
then carved out or blasted along the rock wall. As in the case of landslide-prone areas in
Nepal {Martin and Yoder 1983), kuhls may take the form of tunnels. In Hunza, this is more
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often the case when the kuhl is traversing across scree. The kuhl is constructed on the
scree slope and covered with slabs of rock. The scree soon covers the slabs forming a sort
of tunnel. Actual tunnels and aqueducts are also found but are relatively rare.

Table 1. Extent of irrigable land in hectares.

Land development potential

Village o1 ganization Number of members Developed Undeveloped
Birataling 83 253.0 41.5
Brong 85 1215 253.0
Diramiting 85 253.0 43.0
Khurkutz 84 253.0 43.0
Aga Khanabad 86 108.5 40.5
Dorkhand 78 273.0 43.3
Total 501 12620 464.3

Source: AKRSP (1986).

Table 2. Constraints inhibiting land use changes identified by
24 respondents during field data collection.

Major constraint identified Percent in favor of change®
Scarcity of water 52.0
Rules against tree planting 24.0
Lack of agricultural inputs 14.0
Other 95

“N 21, percentages are rounded and do not necessarily total
100%.

Physical Infrastructure

Aliabad is irrigated by three kuhls: Samarkand, Barbar, and Harchi. Samarkand is the
major kuhl and is divided into four secondary channels: Dalah, Makuchim, Chooshihar,
and Peer. Of these, Dalah and Makuchim are reported to date back to the 1880s, the time
of the original settlement in Aliabad. They service the main wheat fields of Aliabad. The
other two secondary channels were added subsequently for sloping alfalfa fields and
orchards. Water is released into them only when there is surplus. For example, Peer is
provided with water only after June 15.
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A number of attempts have been made to improve and extend the irrigation infrastruc-
ture. Notable are two attempts to construct a kuhi from another source, Hassanabad Nala,
in the direction of the tail of the existing system. The first major attempt was by the
British around 1940. This kuhl had a very small command area and was n«.t much use to
the farmers. It fell into disrepair and disuse after the first few years. The second was by
the Northern Arens Woarks Organization (NAWO) in 1975. Construction of this kuh!l was
aborted because i was considered technically too difficult. With AKRSP's support,
farmers are now attempting to construct a major kuhl from the same source which other
agencies had declared unfeasible.

Allocation of Water

During the surmer season a peak discharge of 5 cusecs reaches Aliabad through Dalah
alone. The other secondary channels have less capacity and a combined discharge of 3
cusecs, providing a maximum total discharge of 8 cusecs for Samarkand kuhl.4

Like Samarkand kuh!, Barbar kuhl is also shared by Baltit, Hyderabad, and Aliabad. In
fact, they share a comimon intake from the glacial stream. Water is released in Barbar only
when it 1s in excess of the capacity of Samarkand, usually in June or July. At that point,
the wooden gates regulating allocation of water between the villages are removed and
surplus water diverted to Barbar kuhl.

Harchi has a different intake and is shared by Aliabad with two other villages -- Ganish
and Altit -- each of which is entitled to one share of the water to Aliabad’s two. A propor-
tional weir (chaukhat), similar to the Sumatran penaro (Coward 1985) and Nepalese saa-
cho (Martin and Yoder 1983), with four proportionate inlets, is installed at the source
(sarband). These openings have been adjusted to compensate for the differential rate of
flow within the kuhl. The openings in the center are slightly smaller than the two open-
ings on the sides to ensure an equal discharge from the four openings.

Samarkand also has regulatorv gates but because the major share of its discharge is ear-
marked for Aliabad, its role 1s less crucial. Water has been allocated to Hydeiabad every
eighth day, the intervening seven being Aliabad'’s share. Baltit's rights are limited to the
allocation of one water inlet the size of a fist, controlled by installing a stone gate with a
hole (tor™), a structure usually used for tertiary channels.

However, Baitit has a 50 percent share in the discharge of Barbar kuhl. The entire
discharge during the day is allocated to Baltit while the night discharges are shared
between Hyderabad and Aliabad in the ratio of 9 to 4. Normally, the water in Barbar is
enough to irrigate individual fields in Aliabad two to three times a year.

The di""erence in timing between Baltit and the other villages is significant. Perhaps to
avoid possible misappropriation of water, fields are not irrigated at night. Most tertiary
channels have storage reservoirs where water is diverted, to be appropriately distributed
in the morning. Because there is always loss of water through seepage from the reser-
voirs, a night's share amounts to junior rights (Bromley 1986) as compared to Baltit's
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senior rights during the daytime whr.n water can be directly applied to the fields. The
proportion of discharge from Barbar which is actually distributed to Baltit's fields thus
amounts to more than the proportion of their time share.

Three full-time watchmen (yatkuin or dargha) look after the interests of Aliabad at the
intake. They live in a shed at the intake site from February through November each year
and are compensated both in cash and in-kind (gharbal). Each yatkuin is reported to have
be2n paid Rupees (Rs) 200" (US$14.29) per lineage and provided a small amount of essential
commodities in-kind by each household. Aaditional yatku:n are appointed to supervise the
flow through the other reguiatory gates and, in the past, to patrol the entire length of the
kuhls. One such yatkuin at Peer was paid Rs 10 {US$0.71) per household in 1985.

A large number of tori have been installed at the tertiary level within the Aliabad sub-
system. At the lowest lev.-  that of individual farmers, water is shared on a rotational basis
by the warahundi system (:oi: Renfro and Sparling 1983) which determines the time share
of he farmers.

A cross section of 24 respondents from Aliabad reported irrigating their wheat fields 5-8
times in 1985, with a median of 6.7 irrigations. Of these, 23 respondents felt that water
availabil:ty was insufficient even for wheat, the crop which gets priority for all inputs.

Water Rights and Land Use

The relationship of water rights to land tenure varies within Gilgit District, even within
the Hunza Valley. In some villages the two go together but in areas of acute water shor-
tage, water rights are distinct from land rights (Hussein et al. 1986). Transactions of water
shares also take place in some villages.

In Aliabad, water rights are directly linked to land rights. However, the allocation of
water rights varies with land use. Wheat has top priority with alfalfa, vital as winter fodder
for livestock, a close second. Fruit orchards come next, with plantations of multipurpose
trees interplanted with grasses coming last. If alfalfa is planted on cropland, it is given
priority. If, however, it is interplanted with trees, it loses its priority.

Trecss have junior rights to water, while wheat and alfalfa have senior rights when
planted on cropland. If regular cropland is converted to orchards, it retains senior rights.
However, the 11 meter mandatory spacing from neighbors’ fields acts as a constraint on
horticu'ture development even though cash returns from orchards are at le ast five times
that from wheat.

Some expressed resentment at what they considered to be anachronistic rules, but older
farmers, who have had to be self-sufficient in the past, stressed the imperatives of food
security. They explained the apparent discrimination against trees by pointing out the
shading effect on other crops,but also expressed concern that the long roots of trees could
reach far into the neighbor’s fields in search of vital moisture. The severe scarcity of water
does not permit this “luxury.”
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In spite of traditional logic, the availability of sufficient wheat imported from Punjab and
the lure of lucrative incomes through the opening of distant markets for fruit (results of the
completion of the Karakoriim Highway) are generating a lobby seeking amendments to the
institutional constraints against tree planting. Table 2 (above)} shows that more respond-
ents chose these junior rights than chose lack of agricultural inputs as the major con-
straint on positive land use changes.

If hypothesis 1 is correct, we can expect reassignment of water rights in favor of fruit
trees in the near future.

Maintenance of the Irrigation Infrastructure

Each year, the kuhl is cleaned and repaired at the end of May. Every household in the
villages is required to participate in this annual maintenance. The kuhl is divided into
portions which are alloted to subsections of the irrigation community for repair. For
example, Samarkand kuh! has been divided into five portions and alloted to five settle-
ments from among its users nearest to those portions. Minor repairs during the course of
the season are done by those responsible for patrolling the length of the kuh! but any
significant breach results in the mobilization of the entire user-group. However, i such
cases, the subsystem groups mobilized for emergency repairs will always be those down-
stream. For instance, farmers of Hyderabad and Aliabad are required to go to Baltit's
assistance to repair any major breach, and Aliabad farmers are required to assist in repair-
ing breaches in Hyderabad. Once the water reaches the tail of Aliabad, those at the head
cannot be mobilized for reparrs.

Households which cannot or do not wish fo contribute labor may compensate in cash.
The rate of compensation was Rs 300 (US$21.43) during the 1985 season. This included
compensation for annual repair as well as maintenance during the course of the season.
Of the sample of 24 farmers, 15 provided maintenance labor in 1985, while 8 paid cash.
One was exempted as he was an office-bearer of the village organization. On an average,
villagers provided 8.2 days of maintenance labor besides the annual spring repair. This low
figure may be less than the average invested in annual maintenance over a longer time
period as there were no major disasiers in 1985.

Nevertheless, this is a considerably lower rate than that reported for hill irrigation in
Nepal (Martin and Yoder 1983) and may be a function of low rainfall, which reduces the
tincidence of landslides. The investment of past labor to form hydraulic property (Coward
1983) and terre-capital (Tamaki 1977) is proportionately much greater in Aliabad than in
the Nepal cases, in comparison with the amount of maintenance labor required to benefit
from that property.

Innovations in the Irrigation ilanagement Structura
The earliest reported management structure was lineage based. Because at the time

Alisbed village was initially established, the settlers were alloted blocks of arable land on a
lineage basis to be internally allocated within houeholds of the lineage, water shares
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were similarly allocated. Each lineage was allocated water for a day on a rotational basis.
Internal distribution was the responsibility of the lineage. There were thus two levels of
organization: a decision-making unit at the level of the kuhl, and an operational one at the
level of the lineage.

The irrigation system was gradually expanded to meet the needs of the growing popula-
tion. As additional tracts of land were brought into the command area of the primary and
secondary channels, these tracts were also distributed among all participating lineages,
and further among households within each lineage. The result was that over a period of
time, fragments of arable land owned by lineages and by households were scattered over
the entire farmland of Aliabad.

The preexisting irrigation management system necessitated irrigating lands of a lineage
on a single day. This was rendered impractical by the scattered nature of landholdings. A
contradiction thus developed between the institutional system and the technical system. In
1953 this was resolved by the formation of a Jjirga (council) for iirigation management.
Historical necessity thus stimulated institutional innovation (Hypothesis 1) which operated
at the intermediary level between the kuhl and the lineages.

The jirga consisted of 16 members representing all segments of water users from the
Alabad subsystem. It acted as the sanctioning body, and had a supervisory role. It was
also the forum far conflict resolution. Operationally, the jirga still relied on the lineages for
distribution of water and maintenance of the irrigation infrastructure but the distribution
system was altered. Components of the previous organizational structure were thus
retained (Hypothesis 3).

Alabad’s share of water was now allocated to fields on a rotational basis, Starting with
land at the head, distribution would take place towards the tail, each farmer getting his
share. On reaching the tail, distribution would again commence from the head. To ensure
equity, distribution the following year would commence from the tail and move towards
the head This pattern of distribution was implemented on a rotational basis by the line-
ages, each hneage being responsible for water distribution for one year. Although this
distribution system s apparently quite different from the previous one, it seeks, in fact, to
remove the contradiction between the accepted relationships of landed property and
hydrological possibilities. It 1s thus an attempt to rationalize the distribution system in
accordance with the demands of the underlying property grid (Hypothesis 2).

The jirga system was more complex than the lineage-based system and was composed
of three operational levels of organization: it articulated with the kuhl organization at the
top. Aliabad Jirga itself formed the second level, and the lineage within Aliabad consti-
tuted the third level. It functioned with an acceptable degree of efficiency for 32 years.

During the past decade, the efficiency of the jirga system seems to have declined. This
may be attributed to an increase in the incidence of migration resulting in an increase in
the numbers of absentees from communal maintenance tasks. It is also a function of
monetization and other rapid changes taking place with the incorporation of the Hunza
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Valley into mainstream Pakistani society (Dani 1986). If Hypothesis 1 is correct, institu-
tional change could be anticipated.

In fact, as of 1986, the jirga has been replaced by the Volunteer Corps of the Ismaili
commumty (all residents of Alabad are Ismaili). The Volunteer Corps is a local militia
whose practical role, in the past, was confined to participation in village welfare schemes.
The Volunteer Corps has now been assigned the task of irrigation management. It super-
vises and manages the distribution of water from the source to the farmgate, and also
patrols the length of the kuhls to guard against possible misappropriation or natural dam-
age to the irrigation structures. Mmor maintenance jobs are done by the Volunteers, but
they mobrhze all farmers for emergency repairs as well as for the annual repairs in May
(Hypothesis 3)

The Volunteer Corps consists of 76 members. As 36 of these are too old to work, the
management s carried out by 40 members. In lieu of these services, every household pays
the Volunteer Corps Rs 100 (US$7.14) annually. The total amount thus generated was Rs
50,100 (US$3,578) 1n 1986, which went into the Volunteer Corps Fund.

One tier of the organizational structure has thus been replaced, but the Volunteer Corps
will continue to distribute water using the warabundi system. The change is thus a change
in form only: 1t does not affect the underlying property relationships (Hypothesis 2).

The history of Aliabad’s irrigation management is one of an amazingly responsive and
adaptive Common Property Regime, which clearly belies Hardin's (1968) notion of the
commons as a situation where individuals always seek to maximize their interest at the
cost of public interest, and which are thereby viable only in low population densities
with abundant common resources.

Bromley (1986) classifies positive reciprocity as the most preferred form of interdepend-
ence in Common Property Regimes. The nature of elationships between Aliabad farmers
and their hydraulic property continues to be one of modified positive reciprocity. Even with
the latest change in the management structure, positive reciprocity is ensured by retention
of the responsibility for annual maintenance and emergency repairs within the domain of
the water users (lineages). The Comimon Property Regime is thus not only alive, but
thriving.

One further organizational innovation is the formation of a federation of potential water
users for the construction of the AKRSP-sponsored kuhl. This innovation will be discussed
in greater detanl 1n the next section.

INTERVENTION BY THE AGA KHAN RURAL SUPPORT PROGRAMME {AKRSP)

AKRSP 1s a private, non-profit organization, seeking to induce community-based agrar-
1an development in the northern areas of Pakistan The basic principles followed by
AKRSP’ are
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1. Establishing Village Organizations (VOs),
2. providing assistance for Productive Physical Infrastructures (PPls), and

3. developing extension-and-supplies infrastructure for continuously providing services to
the VO.

The basic tools of implementation are: the Diagnostic Survey, a series of diagnostic
dialogues carried out with villagers, to form a VO and to identify and plan the PPl as an
entry point; and Village Planning to develop a sequence of profitable projects for the vil-
lage. Planning is thus made “location-specific” (Coward 1985 14) and is “inductive”
{Uphoff 1982) in nature.

For extension, AKRSP relies on Social Organizers. Their functions are analogous to
those of Group Organmizers i the Small Farmers Development Programme in Nepal (Ghai
and Rahman 1979), Community Organizers of the National Irrigation Administration in the
Philippines (Korten 1982), and Institutional Organuzers in the Gal Oya Project in Sri Lanka
(Uphoff 1985a). AKRSP's Social Organizers are provided technical backup by a full-time
sub-engineer who stays with them m the field.

After a PPl is identified, it and the villagers are surveyed, and cost estimates are pre-
pared by the AKRSP sub-engineer. These estimates are further negotiated downward
through dialogues with the VO AKRSP does not adhere to the policy of mobilizing free
labor in lieu of participation. The cost estiniate includes a reduced wage rate as compensa-
tion for the loss of income to villagers who work on the PPI.

It is here that room for negotiation exists. The negotiated cost thus includes cost of
material and a reduced amount i lieu of labor costs which is a function of the opportunity
cost of labor and the eagerness of villagers to initiate the scheme to receive benefit from it
sooner. Because construction is carrnied out entirely by villagers, costs are one-fifth of
what they would be under the contractual system followed by government agencies.®

AKRSP then holds a final dialogue with the VO regarding the basis of its terms of part-
nership. In brief, these amount to forming a VO which assembles regularly, undertakes
collective responsibility for implementation and maintenance of the PPl scheme, encour-
ages members to save a small amount at each meeting, and pledges to participate in
other development projects of AKRSP. If the VO fulfills these conditions, AKRSP concudes
what they call the “third dialogue” by handing over the first installment of the PPI grant.
Technical guidance during the implementation phase is provided when necessary but, by
and large, villagers manage on their own.

AKRSP in Aliabad

During AKRSP’s dialogues with the villagers of Aliabad, scarcity of water was identified
as the main constraint for agricultural development. Members of six VOs expressed the
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need for a kuhl from Hassanabad Nala, the source of the kuhls aborted earlier. Four of
these VOs were based on the four lineages of Aliabad village, while the other two were
based on residence in the neighboring settlements of Dorkhand and Aga Khanabad.

Initial surveys revealed a cost estimate of Rs 1 million (US$71,429) for the construction
of the kuhl. This was well above the usual amount of PPI grants -- Rs 100,000 (US$7,143)
to a VO. The six VOs, considering themselves part of the same irrigation community,
decided to nool their PPl grants. AKRSP had not encountered this situation before but
decided 1o go along with the villagers’ wishes A hypothetical channel was designed and
divided into six segments for budget purposes These segments were allocated to
individual VOs and the third dialogue was carried out on 15 January 1984. The total
negotiated cost for all six VOs was Rs 784,980 (US$56,070)

The total length of the kuhl to the boundary of Ahabad’s agricultural land is 4,674
meters'?. The kuhl is designed to have a top width of 1 2 meters, bed width of 1.2 meters,
and depth of 1.0 meter. The kuht 1s expeced 1o have a discharge of 5 cusecs when com-
pleted. The water discharge at the intake 1s estimated to range from 15-100 cusecs.
Because of the substantial amount of water at the source, if completed, this kuhl will
provide a more rehable discharge for Ahabad than the existing ones. However, the
abandoned Northern Areas Works Organization (NAWO) kuh! 10 meters above the AKRSP
kuhl being constructed 1s mute evidence of the extreme difficulty of the terrain. Fifty-seven
percent of the total grant was designated for labor costs. The remainder was earmarked
for tools and explosives, without which the work would be impossible.

Institutional Innovation for Implement.tion

Although the PPl grant for the construction of the kuhl was limited to six VOs within the
Alabad subsystem, these VOs negotiated with the four VOs of Hyderabad and four of
Baitit who would also stand to benefit from completion of the kuhl. Even if those villages
did not obtain much water directly from Aliabad kuhl, the new kuhl would reduce pressure
on the existing irrigation system by increasing the total amount of water available to the
higher level system shared by Auabad with Hyderabad and Baltit. In accordance with the
principle that labor investments create hydraulic property (Coward 1983), those eight VOs
realized that assisting with the construction of the kuhl would secure their claim to the
new resource. They therefore voluntarily decided to assist Aliabad in the construction of
the new kuhl

One of AKRSP’s admonishments to the VOs has heen to avoid reliance on representative
committees for resource management. All matters are to be discussed and decided upon
at regular VO meetings which all members are supposed to attend. In spite of AKRSP's
exhortations against formation of management committees, the ingenuity of Aliabad’s vil-
lagers could not be restrained. Being fully aware that day-to-day matters could not be
referred to the full assembly, they formed a Federation of the 14 VCs, each represented by
the VO President or Manager, to deal with the management of Aliabad kuhl during
construction,
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Although this, in itself, does not exphicitly prove Hypothesis 4, it can be suggested that
one of the reasons why AKRSP's intervention in Aliabad has succeeded in galvanizing
locals into action s, that the program had the capacity to absorb local modification which
structured the construction of Alabad kuhl along the lines of the existing hydraulic
regime

The organization of construction thus resembles the three-tiered structure of the exist-
g rrigation system. At the top s the Federation of all potential water users, a total
strength of more than 900 househoids The second level contains the three subsystems:
Ahabad, Hyderabad. and Balut, which also exhibit a corporate identity in terms of major
decision making The thad level s that of the VOs, the lovel which AKRSH usualiy deals
within its development work

The VOs thus act as the "building blocks” (Coward 1980) of the higher levels of organi-
zation. Ahabad seems 1o support the results of the analysis of rural local organizations that
“the best structure 1s a combimation of an assembly of all members, meeting periodically,
supplemented by some committee system, possibly an executive committee” {(Esman and
Uphoff 1984 144-146)

Current Status of Aliabad Kuhl

The work proceeded rapidly during the first year but even the combined grants of the six
VOs proved insufficient. The estimate of required materials and labor proved to be an
underestimate. Actually, ' villagers say, and the Field Engineer venifies, that the VOs
decided to enlarge the si.. of the kuhl beyond that of the original design to increase the
discharge This resulted in a fugher rate of utilization of materials and labor per unit length
than originally anticipated

To compensate for this, the Federation solicited contributions from the VO members.
When work was slowed down by the extremely hard rock face, Rs 150,000 (US$10,714)
was collected from all the households for procuring a compressor “dnll machine. When
their cash ran out, another collection of Rs 21,000 (US$1,500) was made for explosives. In
spite of these efforts, an estimated 20 percent of the channel still remamned unfinished by
the end of 1985

Unwilling to give up, Aliabad’s VOs decided to renegotiate with AKRSP Fortunately, at
this time, the Northern Areas Council had granted substantial sums of money from the
government’s regular developinent budget to each of its members for local development.
Lacking the organization to implement these schemes on their own, several members
offered to collaborate with AKRSP. One such member was the former Mir of Hunza. He
agreed to contribute another Rs 150,000 towards completion of the Aliabad kuhi and
AKRSP offered the use of one of its compressors in addition to the one owned by Aliabad.

A combined meeting of all six VOs with representation from the other eight participating
VOs was held in February 1986. At this meeting, the VOs pledged to make a final effort
towards completing the kuh! with the help of the additional resources provided.
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The eagerness of elected representatives to contribute resources towards AKRSP’s pro-
jects rather than adopt usual channels of development, which are more amenable to mis-
appropriation, 1s impoitant It 1s indicative of a growing recognition of institutional devel-
opment and partictpation as prerequisites for local resource management. It is also an
indicator of the success of the program and, as such, serves as a reaffirmation of the
inductive planning approach adopted by AKRSP.

In Ahabad, as in many other villages in the northern areas, AKRSP’s strategy of relying
on loca! knowledge for planning and design, and collective management for implementa-
tion and maintenance has been markedly successful {Hypothesis 4). Aliabad kuh! is now
closer to completion thar ever before, and at far lower costs.

Nonetheless, AKRSP should be wary of getting carried away by the initial successes
achieved lest they fall by the wayside as another "hothouse” success. Aliabad's case
clearly demonstrates the need for a “learning process” approach (Korten 1980) with scope
within the program for redefining problems and redirecting efforts as warranted by data
and experience.

Aliabad's irnigation system illustrates the value of existing organizational structures for
rural resource management, particularly where these resources are managed by Common
Property Regimes. AKRSP's strategy of a single level of organization seems to work fine in
smaller villages of less than 100 households. Larger villages, with a much wider resource
management area, inay require multiple levels of organization. At least for Aliabad'’s irriga-
tion system, this seems to be the case.

SUMMARY AND CONCLUSIONS

This paper started with a discussion of certain terms and concepts from the literature on
irrigation management and Common Property Regimes. The irrigation system at Aliabad
was then described :n considerable detail. The irrigation system illustrates the creation of
hydraulic property and terre-capital formation through the accumulation of past labor,
reinforced by regular maintenance of the irrrlgation system.

For all practical purposes, the irrigation system functions as a Common Property
Regime The angation regiune 1s characterized by positive reciprocity among all its
members, mamfested in the periodic renewal of their relationships through participation in
maintenance tasks

Jumor water nghts for tree planting were recognized as one of the major constraints to 1and
use changes The increasing demand for fruit trees suggests that these junior rights will be
carefully considered and, most probably, revised. This change will symbolize formal recognition of
the transformation of Ahabad from a subsistence economy 1o one that is more market-oriented.

The evolution of the irrigation management structure from a simple lineage-based one,
through a three-tiered structure with the addition of the jirga, to management by the
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Volunteer Corps 1s the history of continuous adaptation to changing constraints and oppor-
tunities. These institutional innovations hie at the core of thus discussion

In the first instance, institutional innovation (formanon of the jirga) was a response to
hustorical growth The more recent innovation (mobihization of the Volunteer Corps) was
stimulated by changing externalities which completes the logic of Hypothesis 1 In both
cases, comphance with the fundamental property gnd s observed and property relation-
ships stay unaltered Furthermore, elements from the existing organizational structure are
retained Hypotheses 2 and 3 thus appear to be supported by the Aliabad case

AKRSP's role as an indirect investor i the irngation system was accepted positively by
the willagers of Ahabad because the program has no axe 1o grind and does not, in any way,
affect the claims of villagers 1o water and subsequent land use nights AKRSP has proved
effective in mobilizing local skills, knowledge. and organizational strength . In fact, the lat-
ter has sometimes gone far beyond what AKRSP had envisaged by progressing beyond the
homogeneous village organization structure to multiple levels within a larger irrigation
system Ahabad 1s a prnime example ot this outgrowth The three-tier structure 1s a direct
descendant of irrigation systems predating the arnival of AKRSP and s a success precisely
because of that heredity This not only supports Hypothesis 4 but also links back to Hypo-
theses 2 and 3 which also seem to follow as corollanes of Hypothesis 4

Intervening ~ ncies would do well to learn from AKRSP's experience in Aliabad which
clearly demor. - ‘es the benefits of working with existing organizations These are neatly
summed up in a recent state-of -the-art review conducted for the Water Management Syn-
thesis |l Project:

What i1s most valuable about existing orgamzations is that they already have procedures
for decision making, patterns of communication, and means for building consensus and
resolving conflicts, capabilities that invariably take some time to develop under the best
of conditions (Uphoff 1985b 8 10-8 11)

Agency mterventions which ignore this and annex existing rrrgation systems within an
external management structure tend to ahenaie local groups from the hydraulic property
they have created or acquired (Coward 1985, Dani 1986)

The altenation 1s, however, not imited to material alienation of farmers from their
resources [t also extends to cognitive alienation caused by the realization that an external
entity now has more authonty over ther resources than they have This results in the
ahenation of responsibility for mamtaining the resource base (see Dant 1985 and 1986),
as s happening with the NAWO wrnigation channels which local farmers refuse to main-
tain Such alienation has been the bane of many development programs

The obvious lesson 1s that pubiic interventions which search for and attempt to build
upan existing orgamizations will ensure continuity with the past and, therefore, may be
easier to sustain in the long run
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We conclude with seven implications emerging from this examination of Aliabad’s irri-
gation system

1. Villagers are aware that labor investments in the hydraulic system imply rights in the
hydraulic property so created and are, therefore, willing to invest maintenance labor in the
hydraulic system subsequently when, and only when, these rights are guaranteed.
Governments and development agencies would do well to recognize this and not insist on
provision of local labor 1n the absence of clear tenurial and user rights

2 Farmers are capable of mobihzing substantial resources for the development of their
hydraubc works Recognition of their claims and removal of major obstacles through indi-
rect investments (technical and capital assistance) can catalyze this process.

3. Even in existing common property situations, organizational structures are not static;
they adapt and innovate over time, although farmers tend to adhere to structures they are
most famiiar with

4. Existing organizations may operate at more than one level. The number of levels
depends on the complexity and size of the irrigation system and 100 households seem to
be the hinit for one-level structures. Farmers are capable of managing at least three levels
on their own

5 It follows from numbers 3 and 4 above, that an analysis of existing institutional arran-
gements and organizational structures in specific locations should precede any externally
supported interventions aimed at institutional development

6 Smaller units, such as the village organizations, can be the building blocks of larger
organizational structures

7 Development programs could gam by being more receptive to institutional innovations
proposed by farmers, particularly when the proposals affect relationships among tke
farmers

NOTES

fdior's note "Commons™ s usually defined as a “tract of land owned or used jointly by members of a community.”
Cae Uphoff 1985h Chapter 4 on levels of organization

The term Hunzukatz s being used as @ genenc label for all natives of Hunza The term may also be used in a more
restoebve sense to refen to the descendants of those who resided in the capital of old Hunza (re, Baluy)
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3Personal communication (1986) with Sher Ghaz, AKF :iP sub-engineer, Hunza Social Organization Unit.

“Torrinerally means plugging a water outlet. Since only the stone outlets can be easily plugged, tori is commonly used to
refer to the outlet

“Rupees 14 00 - USS 1 00{1984)
'See Khan and Husain (198CZ; for an introduction to AKRSP's approach.

SFor a detaled comparison between AKRSP's irrigation projects and similar government projects, see Hussein et al.
(1986 24)

“The amount is kept as collective VO savings for use as emergency and/or maintenance funds or as collateral for credit
purposes

'"“The engineening data in this paragraph has been provided through the courtesy of AKRSP.
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AN EVALUATION OF NIA'S
PARTICIPATORY COMMUNAL PROGRAM

Romana P. de los Reyes and Sylvia Ma. G. Jopillo*

INTRODUCTION

The program of the Nationial Irrigation Administration (NIA) of the Philippines for assist-
ing communal irrigation systems employs what is now widely known as a participatory
approach. NIA experimented with this intervention method in one prcject in 1976, and
developed and improved it in 16 other proiects between 1979 and 1980. In 1981, NIA
began to implement this m:thod nationwide. A key feature of N'A’s participatory approach
is the fielding of full-time organizers to a project area months before NIA begins construc-
tion of the irr.gation project. The organizers help prepare the fariners to work with the
engineers to plan the layoui and design and construct the system, and they use the
various planning and construction activities to develop and strengthen the irrigators’ asso-
ciation. The organizers continue to work intensively with the association until the end of
the second crop season feilowing the completion of construction. During this period, they
focus on encouraging the association to develop and implement improved processes and
procedures for managing the system.

This paper discusses an evaluation of the impact of NIA’s participatory communal pro-
gram.! The Institute of Philippine Culture (IPC) undertook this study with financial support
from NIA and the Ford Foundation.

RESEARCH DESIGN AND METHODCLOGY

The evaluation of the effects of NIA's participatory intervention method was done
through a compariscn of two types of NIA-assisted communal projects: those which NIA
developed using the participatory intervention metrod, referred to here as "participatory
projects,” and those which NIA ascisted using its iraditional approach, referred to here as
“nonparticipatory projects.”

Sampling Methodology

The study gathered and analyzed data on tnree types of populations: NIA-assisted com-
munal irrigation projects, key informants, and farmer-users of the projects. The procedures
uced to select the sample from each population are discussed below.

Sample communal projects. Three considerations guided the selection of the sample
communal projects. First, because NIA began construction of participatory projects
throughout the country only in 1981, it was decided that the study would cover projects

“*Both are research associates of the institute of Philippine Culture of the Ateneo de Manila University, Quezon
City, Philippines.
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which were constructed between 1981 and 1983 and which had become at least partially
operational by June 1984.

Second, consideration of costs prevented inciuding all 12 regions of the country in the
study. Consequently, five regions were designated as research sites taking into account
the geographicai spread, ethnolinguistic diversity, climatic variations, and the presence of
a sufficient number of participatory and nonparticipatory projects in the region. The
research sites were Regions 1 and 2 in northern Luzon, Region 4 in southern Luzon,
Region 6 in western Visayas, and Region 11 in central Mindanao.

Third, an objective of the study was to compare the procedures adopted by associations
in participatory and nonparticipatory projects to perform irrigation tasks. Because larger
systems were more likely than smaller systems to develop systematic procedures for
accomplishing irrigation tasks, it was decided to include only the projects that NIA reported
to have actual irrigated areas of 50 hectares (ha) or more.

Taking into account :hese three considerations and the analytical requirements of the
study, it was decided that the research would cover a total of 48 projects -- 24 participatory
and 24 nonparticipatory. However, owing to the small number of nonparticipatory projects
in the sample regions, only 22 nonparticipatory projects were studied [See Table 1 (below)
and Figure 1 {page 111) for the distribution of the sample projects]. The systems studied
represented about 29 percent of the partipatory and nonparticipatory projects which NIA
constructed throughout the country between 1981 and 1983 (Table 2).

Table 1. Distribution of sample communal projects.

Project type Population Sample

and location number percent number percent

Participatory

Region 1 1 34 8 33
2 4 12 3 12
4 5 16 4 17
6 7 22 5 21
11 5 16 4 17

Total 32 100 24 100

Nonparticipatory

Region 1 9 39 8 36
2 5 22 5 23
4 4 17 4 18
6 3 13 3 14
11 2 9 2 9

Total 23 100 22 100
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Table 2. Participatory and nonparticipatory communal projects which were constructed
between 1981 and 1983, and which were either fully or partially operational as of June 1984.

Project type Number of projects
and location Less than 50 ha More than 50 ha Total
Participatory
Region 1 0 1 11
2 5 4 9
3 2 9 11
4 1 5 6
5 2 5 7
6 0 7 7
7 1 4 5
8 1 0 1
9 2 4 6
10 0 1 1
11 4 5 9
12 4 5 9
Total 22 60 82
Nonparticipatory
Region 1 10 9 19
2 5 5 10
3 5 4 9
4 7 4 11
5 2 3 5
6 3 3 6
7 0 0 0
8 0 1 1
9 0 0 0
10 3 7 10
11 1 2 3
12 2 2 4
Total 38 40 78

Key informants. Two instruments were used in collecting and organizing data from
the key informants. These were the “Key Informant Interview Guide,” which directed the
conduct of interviews, and the "Key Informant Schedule,” which was used in collating and
organizing the interview data.

For each sample project, a minimum of 29 key informants were expected to be inter-
viewed. They were to include the officials and personnel of the irrigators’ association,
non-leaders and farmer-users of the system, and personnel of local NIA offices. As it
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turned out, between 17-56 informants were interviewed in each sample project, or an
average of 33 persons per project. The informants represented about 95 percent of the
association officials and personnel in the sample projects and about 15 percent of the
farmer-users of the projects.

Sample farmers. Interviews were also conducted with a sample of farmers who tilled
fields in the system. Another instrument, the “Sample Farmer Schedule,” was used in
these interviews. Of the 920 farmers expected to be interviewed, 914 were contacted. The
sample represented 16 percent of the farmer population in the sample projects.

Data Gathering Procedure

Eleven field researchers and a senior researcher undertook the field data collection; two
senior researchers supervised the data gathering activities. The field researchers under-
went a five-week training prior to their visits to the sample projects.

Background data on the sample projects were obtained before field visits to the projects
were undertaken. Between September and November 1984, the senior researchers visited
the sample regions and examined NIA records on the projects. They also interviewed NIA
regional and provincial personnel involved in the projects.

Actual visits to the sample projects were conducted from February to September 1985.
As it turned out, half of the sample systems were visited during the dry season (February
to May), and the other half during the wet season (June to September). Two field
researchers spent a total of three weeks in each sample project.

The researchers began field work in a sample project by undertaking a walk-through of
the irrigation system, together with one or two association leaders or members. They used
two tools to guide the walk-through: the system layout map, and either the "parcel-
lary” map or paddy map of the system’s service area.? These maps were all prepared by
and obtained from NIA. When they had completed the system walk-through, the
researchers had developed sketch maps of sections of the system, made notations on the
NIA-provided maps, and obtained data through their interviews with farmers who accom-
panied them or those they had met. All these sources equirped them with an overview of
the irrigation system. In consultation with the association leaders, the researchers deli-
neated the upstream, midstream, and downstream sections of the system, and drew up a
list of prospective informants, making sure that they included representatives from differ-
ent parts of the system.

The researchers jointly conducted the initial interviews. These were often broad, cover-
ing all topics in the Guide/Schedule. From the start, however, in-depth interviews were
also done with specific informants on particular topics. Detailed interviews were imme-
diately conducted with the association leaders regarding their tasks. Throughout the initial
interviews and in the subsequent topic-specific interviews, the researchers’ discussions
with the informants included frequent references to the maps of the system.
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Research data were also collected from the association’s records. Data on the associa-
tion’s finances were obtained by examining the association’s books of accounts, receipts,
and invoices. The researchers spent from three to five days sorting out the association’s
financial records and validating these with the association leaders. In systems where the
associations maintained other kinds of records, the researchers used them to validate the
data they had obtained from interviews.

Data were further collected when the researchers’ attended and observed system main-
tenance activities and association meetings that were held while they were in the area.
1hey used their presence in these activities to augment their interviews and observa-
tions as well as to validate the data they had gathered.

The senior researchers visited 25 of the 46 sample projects and each visit lasted from 4-6
days. During their stay, the senior researchers first reviewed the data on the systems
recently completed by the field researchers so ‘that a call-back could be immediately con-
ducted if there were gaps and discrepancies in the data. They later joined the field
researchers in conducting walk-throughs in parts of the system where fieldwork was going
on, and also assisted the field researchers in conducting interviews.

IMPACT OF NIA's PARTICIPATORY COMMUNAL PROGRAM

The effects of NIA's participatory program were examined in the context of th-ee dimen-
sions of irrigation: the physical irrigation system, the irrigators’ association, and farmer-
government relationships.

Physical Irrigation System

NIA’s construction assistance to the sample systems imay be classified into three types of
development schemes. The first type involved the improvement of an existing system so
that it would irrigate an expanded area. This improvement could include tapping a new
water source and constructing a new diversion structure in order to deliver water to unirri-
gated areas. The second type entailed a merger of areas irrigated by two or more temporary
dams {and in a few instances by pump) into one communal project. In addition, the prcject
was often expected to reach rain-fed fields. The third type involved the construction of a new
irrigation system in an area that had no irrigation previously. This also included construct-
ing a system in an area where farmers earlier had an irrigation system which was des-
troyed by a flood or typhoon and had long been nonfunctional; in effect a new system was
installed.

About 46 percent of participatory systems involved mergers of small separate systems into
one communal system, while 82 percent of nonparticipatory systems were improvements
and expansions of existing systems. About 42 percent of the participatory systems were
situated in distant sites where the terrain was often hilly or rolling, while 82 percent of
nonparticipatory systems were found in the plains areas.3 These differences implied that
participatory systems were more likely to encounter techrical difficulties in developing the
system.
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The study, however, revealed con:rary results (Table 3). Participatory systems turned ou:
to have more functional canals and structures than nonparticipatory systems. In the
former, farmers abandoned or rerouted only 9 percent of the NIA-built canals (aboui 190
meters), whereas farmers in nonparticipatory systems disused 18 percent {(around 730
meters) of the NiA-built canals. NIA also installed in the sample systems a total of 776
diversion and canal structures Of these structures, 15 percent were assessed by farmers
as faulty, defective, or nonfunctional. However, farmers in participatory systems found
defective a smaller proportion of the NIA-built structures than those in uonparticipatory
systems (13% versus 19%).

Table 3. Functionality of irrigation canals and structures in the sample systems.

Activities Participatory Nonparticipatory
(n = 24) (n = 22)

Mean length (in meters) of major canals
constructed or improved by NIA or both 2210 4150

Mean length (in meters) of NIA-built
canals abandoned or rerouted by farmers? 190 730

Percentage of NIA-built canals abandoned
or rerouted by farmers® 8.6 17.6

Mean length (in meters) of operational
major canals in crop year 1984/85 6110 9170

Mean length {in meters) of operational
canals constructed or improved by NIA or both 2020 3420

Percentage of operational canals corstructed
or improved by NIA or both 33.06 37.30

Total number of NIA-built structures
(diversion and canal structures) 514 262

Percentage of NIA-built structures which
farmers assessed as defectivet 13.03 19.46

3t = 1.87(p<0.05);z - 091 (p<0.18); ¢z = 2.24 (p < 0.01).

One important factor which appears to account for the more functional NIA-built canals
and structures in participatory systems is the farmers’ involvement in planning and con-
struction. More participatory than nonparticipatory systems (83% versus 27%) incorpo-
rated farmers’ suggestions in the system layout and design. This was also true in terms of
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the route of the canals (58% versus 18%), location and type of the main diversion struc-
tures (21% versus 18%), and location and type of canal structures (62% versus 14%).

Apart from the functionality of the system canals and structures, three other indicators
were used to assess the impact of NIA intervention on the physical systems. One was the
proportion of the project’s estimated potential irrigable area that was actually irrigated.
NIA estimated the irrigable area of a communal project at two stages: when the initial
surveys to design the project were finished and when construction was completed. The
first estimate is called "the design area;"” the second, “the service area.”

Participatory systems were expected to serve a relatively smaller area than non-
participatory systems. This was true in terms of both the design area (205 ha versus 24€
ha) and the service area (150 ha versus 198 ha). In crop year 1984/85, both types of
systems had not yet served their entire irrigable areas. However, by then, participatory
systems irrigated a larger proportion of their design and service area than the non-
participatory systems (58% versus 50%, and 74% versus 64%: Table 4).

Table 4. Mean potential and actual irrigated areas (in hectares) of the sarnple communal
systems, and percentages of design and service areas actually irrigated; 1984/85 wet
season.

Area and crop season Participatory Nonparticipatory
(n - 24) (n = 22%)

Potential wet season service area

Design area 205.36 246.13

Service area 149.97 197.69

Actual irrigated area

Wet season 104.07 148.64

Dry season 76.57 123.21

Third crop 6.83 29.66

% design area
actually irrigated (z = 0.54; ns) 58 50

% service area
actually irrigated (z = 0.72; p< 0.23) 74 64

ANIA’s estimate of the design and service area of one nonparticipatory sample system could not be ascertained.

One reason for the smaller discrepancy in the potential and actual irrigated area of
participalory systems appears to be the improved management of water in these systems
(see section on "irrigators’ associations” below). The other reason lies in NIA's new feasi-
bility assessment methodology under the participatory program. This methodology has
heiped NIA engineers make more realistic estimates of a project’s irrigable area, thus
reducing the gap between the estimated irrigable area and the actual area.*
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Another indicator that was used to assess the performance of the systems studied was
the increase in the actual irrigated areas. The study showed that NIA’s construction
assistance resulted in increases in the actual irrigated areas of the two types of systems.
However, participatory systems experienced a significant increase in all three cropping
seasons while the expansion in nonparticipatory systems was not statis.ically significant
{Table 5).

Table 5. Mean actual irrigated areas (in ha) of the sample systems before and after NIA
assistance (1984 /85 crop season).

Crop season Participatory  Nonparticipatory
and time period {n=24) {n=22)
Wet season

Before 88.00 126.61
After 104.07 148.64
Difference 16.07 22.03
% expansion (z = 0.08, p < 0.21) 18.26 17.39
Dry season

Before 56.52 104.47
After 76.57 123.21
Difference 20.05 18.74
% expansion (z = 1.38; p < 0.08) 35.45 17.94
Third crop

Before 0.00 21.19
After 6.83 29.66
Difference 6.83 8.47

A comparison of the two types of systems also revealed that they experienced the same
expansion in their irrigated areas during the wet season {18% versus 17%). However,
participatory systems obtained a significantly larger expansion than the nonparticipatory
systems (35% versus 18%) in their dry season irrigated areas.

Further proof of the better performance of participatory systems compared to the non-
participatory systems is the higher percentage increase in the proportion of wet season
area that was irrigated in the dry season (9.36% versus 0.39%; Table 6).

The per ha production of rice farms served by the project was also used to assess the
performance of the sample systems.5 The data showed that in Crop Year 1984/85 partici-
patory systems produced higher vyields than the nonparticipatory systems in wet
season (3.04 tons/ha versus 2.55 tons/ha) and dry season {2.90 tons/ha versus 2.53
tons/ha). A key factor accounting for these differences appears to be the higher use of
fertilizer and chemicals by farms in participatory systems.
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Table 6. Changes in mean actual irrigated areas (in ha) of the sample communal systems.

Time period Participatory Nonparticipatory
and crop season (n = 24) (n = 22)

Before the project

Wet 88.00 126.61
Dry 56.52 104.47
% of wet season area irrigated

in the dry season? 64.22 82.51
After the project

Wet 104.07 148.64
Dry 76.57 123.21

% of wet season area irrigated
in the dry season® 73.58 82.90

Changes in % wet season arza irrigated in the dry season
Difference between before and after
the project¢ 9.36 0.39

"2 102(p< 015, 055(ns), 2 1.23(p<0.10)

In order to determine differences in farm yields during the crop year prior to NIA's con-
struction assistance and of yields during crop year 1984/85, a comparison was made of
the output of sample farms for the two time periods. The results showed that, during the
wet season, farms in participatory systems obtained a higher yield increase than those in
nonparticipatory systems (0.21 ton/ha versus 0.06 ton/ha; Table 7). In the dry season,
the yields of farms in participatory systems increased by 0.55 ton/ha, but that of non-
participatory systems decreased by 0.03 ton/ha.

Table 7. Comparison of mean rice yields (in metric tons per hectare) of sample irrigated
farms during the crop year just before the project began and during crop year 1984/85.

Crop season » Participatory Nonparticipatory
Wet season

Number 350 295

Yield before the project 2.84 2.59
Yield during crop year 1984/85 3.05 2.65

Dry season

Number 230 178

Yield before the project 2.56 2.57

Yield during crop year 1984/85 3.11 2.54
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Irrigators’ Associations

To determine the impact of NIA's intervention on the irrigators’ associations, the study
examined three aspects of the associations: the organizational structure, leadership, and
system management practices.

Organizational structure. Studies of successfully-managed irrigation systems (e.g., Siy
1982, Veneracion 1985) indicated that the associations in these systems developed decen-
tralized management structures to ensure that irrigation tasks were properly attended to in
dispersed sections of th:z system. For this purpose, the associations divided the system'’s
service area into small units or sectors. Farmers in the sectors undertook the operation
and maintenance of their respective areas; the association provided coordination across
sectors.

The structure of the associations in the two types of systems differed significantly. Fifty
percent of participatory systems had association boards made up of sectoral representa-
tives compared to 14 percent for nonparticipatory systems. More important most partici-
patory systems used sectoring as an approach to invoive farmer groups in different parts of
the system in system management. Only 59 percent of the nonparticipatory systems did
S0.

In order to summarize the degree to which the sectors were actually used in system
management, six indicators of sector functionality were combined into an index.5 The
results showed that participatory systerns had a significantly higher mean score than non-
participatory systems (3.42 versus 1.93; Table 8). Participatory systems also scored signifi-
cantly higher than the nonparticipatory systems in the use of sectors to prepare the

Table 8. Mean sector scores of participatory and nonparticipatory systems in the sample
communal systems. (Scores indicate percentage of systems doing activity on sectoral basis.)

Indicator 3part PNonpart T-test & sigrificance
Listing association members 0.88 0.31 4.20; p «0.0005
Conducting maintenance activities 0.54 0.46 0.45; ns

Fee collecting 0.65 0.23 2.35; p «0.01
Recording fee collections 0.56 0.31 1.53; p «0.06
Assigning water distributors 0.33 0.31 0.16; ns
Scheduling water distribution 0.46 0.31 0.89; ns

Total rnean score 3.42 1.93 2.24; p <0.01

aParticipaory; PNonparticipatory.
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association membership lists, and collect and record fees. They also obtained higher
scores than nonparticipatory systems in using sectors in water distribution, but the
differences were not statistically significant.

A more decentralized management conforms with the organizational structure that
NIA’s participatory program encourages. Under the program, NIA urges associations tc
develop decentralized management structures right from the preconstruction phase of
communal projects. NIA organizers advise farmers to divide the project’s expected service
area into small units, and then help these units develop into action-taking groups. They
also encourage farmers to form the association leadership from representatives of these
small units.

Association leadership. Studies of communal associations revealed several important
characteristics of the leadership. For example, associations that adopted a sectoral setup
had a more intensive leadership structure, which enabled the association to mobilize
farmers easily to undertake irrigation tasks (Coward 1979, Siy 1982).

In the systems studied, the association leaders could be divided into three groups: cen-
tral level officials (association officers and the members of the association board); sector
officials, some of whom concurrently serve as association officers or board members; and
the group of individuals who attend to specific tasks such as water distribution or fee
collection but who may also hold a position at the central or sectoral level. Considering all
three groups, there were 16 association leaders in participatory and 12 in non-
participatory systems. The leader-farmer ratio was 1:9 in participatory and 1:14 in non-
participatory systems (Table 9).

Table 9. Characteristics of the leadership of the irrigators’ associations in the sample sys-
tems, crop year 1984/85.

Characteristic Part® Nonpartd T-test & significance
Mean number of central

level officials 10.88 8.77 1.59; p <0.06

Mean number of sector

officials 6.75 3.54 2.07; p <0.02

Mean number of central

level and sector officials 14.04 10.41 1.95; p <0.03

Mean number of personnel 2.71 1.77 1.09;p «0.14

Mean total number of leaders 15.68 12.00 1.87; p «<0.03

Ratio of association
leaders to system users 1:9 1:14 1.64; p <0.05

aParticipatory; bNonparlicipmory.
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A second aspect of irrigation leadership pertains to the distribution of the leaders. Stu-
dies indicate the importance of leadership dispersion to all parts of the system (de los
Reyes 1982, Veneracion 1985). Leadership in the upstream area is needed to control farmers’
diversion of excessive amounts of irrigation and to mobilize farmers to maintain the upstream
facilities so that water flows continuously to the lower end of the system. But leadership is
also important in the downstream area where farmers want the water to reach their fields.
Yet when the government assists an existing system and works with the existing organization,
farmers in the expansion area who often represent the tail enders are easily left out.

Research results showed that participatory and nonparticipatory systems had similar
dispersions of central level leadership in various parts of the system. Both types of system
had about the same proportion of central level officials who owned farms located in the
upstream, midstream, and downstream sectors. However, the sector leaders of participa-
tory systems were widely dispersed, while those in nonparticipatory systems were con-
centrated in the upstream area.

Participatory also differed from non-participatory systems regarding the integration into
the assoctation leadership of farmers from the system’s expansion areas. Significantly
more central fevel officials in participatory than non-participatory systems came from the
expansion area {28% versus 14%).

A third characteristic of irrigation leadership is the socio-economic status of association
leaders. Economically well-off individuals were often found to dominate the leadership of
irrigators’ associations. These persons serve an important role in linking the irrigation
system to outside groups and institutions, particularly to obtain financial support for sys-
tem improvement (Svendsen and Lopez 1979). However, when they use their irrigation
positions to enhance their general community status and power, the management of the
irrigation system suifers (de los Reyes 1982).

Significant differences were found in the composition of the association leadership of
the two types of system. Farmers representative of the association membership composed
the leadership in participatory systems. The association central level leaders of participa-
tory systems often were tenants or small farm owners (48% versus 33%) who tilled one
hectare or less. The central level leaders of nonparticipatory systems, in contrast, tended
to cultivate or own larger farms.

In summary, participatory systems had a more intensive leadership structure than non-
participatory systems, and the leadership in participatory systems was dispersed in
all parts of the system, including the expansion area, and was made up of individuals typi-
cal of the association membership. These characteristics of the association leadership
represent the kind of leadership that NIA’s participatory program aims to develop. Under the
program, NIA organizers develop leaders in various parts of the system by involving them in
the actual activities of system planning and construction. This process is intended to iden-
tify and develop task-oriented leaders. It appears that this process has dissuaded individuals
who have other motivations from taking on the leadership positions; consequently, farmers
who are representative of the association membership dominate the leadership of participa-

tory systems.
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System management practices. The two types of system also differed in terms of the
capabilities of the associations for undertaking irrigation tasks. One indicator used to
assess the association’s capability for system management was the amount of labor that
the association mobilized for maintaining the system facilities.?

The systems studied, however, included a few of the long-existing communal systems,
called zanjeras, which have well-developed maintenance practices.® Because the mainte-
nance labor inputs of the zanjera averaged five times more than the non-zanjera, a separ-
ate analysis of their labor inputs was made. The results showed that among the zanjeras,
participatory systems mobilized greater amounts of labor for system maintenance than the
nonparticipatory systems (59 versus 25 person hours per irrigated ha). Among the non-
zanjera, farmers in the two tvpes of system spent the same amount of labor for mainte-
nance (7 person hours per irrigated ha).

Distribution of water was another area in which the association’s capability for system
management was compared. Two variables were used to compare the two types of sys-
tem: the presence of water distributors, and the method of water listribution observed.?
The study found that 67 percent of participatory and 41 percent of nonparticipatory sys-
tems had at least one person specifically designated to oversee the distribution of water.
Also, 61 percent of participatory and 38 percent of nonparticipatory systems observed a
rotational cistribution of water during the dry season (Table 10).10

Table 10. Frequencies of water distribution methods observed in the sample communal
systems.?

Water distribution Participatory Nonparticipatory
method Number Percent Number Percent

Wet season

Continuous irrigation 18 75 18 82
Rotational distribution 6 25 4 18
Dry season

Continuous irrigation 9 39 13 62
Rotational distribution 14 61 8 38

30ne participatory and one nonparticipatory system had very smali dry season crop areas. The few farmers who
planted in the dry season had fields in the upstream section of the system.

The two types ot system were also compared in the management of the association
funds.!" For this purpose, 10 financial management practices were utilized as indicators
of the association’s financial management capability.’> The results showed that participa-
tory systems had better capabilities for financial administration than the nonparticipatory
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systems (Table 11). However, the data also indicated a number of remaining weaknesses
in the financial management of associations in participatory systems. Several associations
were particularly weak in requiring supporting docuiments (e.g., a voucher) in the disbur-
sement of the association funds, using a water service invoice or bill in collecting irrigation
fees, auditing the association books of accounts, using the NIA-developed simplified book-
keeping forms {which were intended for recording the association’s financial transactions),
and using membership index cards (which were designed to enable the association to
menitor the payments made and collectibles received from each member).

Table 11. Mean scores of the financial management practices of the irrigators’ associa-
tions of the sample systems.

Financial Management Part? Nonpartb T-test & significance
Practice

Issue receipts for collections 0.88 0.68 1.69; p <0.06
Use voucher for disbursements 0.38 0.09 2.31; p <0.01
Use treasurer’s cash book 0.75 0.23 4.06; p <0.0001
Use simple hookkeeping forms 0.25 0.14 0.96; ns

Use list of association members/

system tillers to collect fees 0.92 0.68 2.04; p <0.02
Use water service invoice in

collecting fees 0.38 0.04 2.89; p <0.0005
Use membership index cards 0.21 0.04 1.65; p <0.05
Annually audit account books 0.38 0.13 1.87; p <0.03
Annually prepare financial

statement for general & . :mbly 0.42 0.09 2.64; p <0.0005
Banking the association funds 0.54 0.32 1.63; p «0.06
Total mean score 5.11 2.45 4.42; p <0.0005

AParticipatory, bNonpartlcmatory‘

Farmer-Government Relationship

Philippine Government policy on assistance to communal systems, issued in 1975, pro-
vides construction assistance to communal associations in the form of a subsidized loan.
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The associations are expected to pay back their toans within a period not exceeding 50
years. In addition, the associations have to provide a contribution, or equity, to system
construction costs. Earlier, this equity could either he 10 percent of const.uction costs or
Pesos 300 per ha (US$14.72)'5 to he irrigated by the system, whichever was lower. How-
ever, beginning in 1985, the associations have been required to provide a minimum of 10
percent of construction costs. The policy further requires that upon completion of NIA's
construction assistance, the system is to be turned over to *he association. This is consist-
ent with the government policy that communal systems zre owned by farmers who, there-
fore, should be responsible for systern operation and maintenance.

NIA earlier encountered difficulties in implementing these policy conditions. However,
when the association would not provide the required equity, NIA could not simply suspend
the construction. Nor could NIA simtly shut down the irrigation system when the associa-
tion failed to remit their amortization payments. Implementing the policy conditions of the
construction assistance to communal associations therefore rests largely on the basic rela-
tionshio between the association and NIA.

Three indicators were used to assess whether an improved farmer-government relation-
ship occurred under NIA’s participatory program. The first indicator was the extent to
which associations complied with the equity requirement. In this regard, the study showed
that participatory systems provided significantly higher contributions to construction costs
than the nonparticipatory systems. On the basis of the systems’ actual irrigated area in
crop year 1984/85, the mean per hectare contribution of participatory systems was Pesos
357 (US$17.52) which was more than the government requirement of Pesos 300 per ha.
In contrast, the contribution of nonpaiticipatory systems was Pesos 54 per ha (US$2.65).

Table 12. Fermers’ mean per nectare contribution (in Philippine pesos) to system construc-
tion costs in 42 sample systems, 1984/85 wet season.

Category Part? Nonpart?

Service area

Number 21 21
Farmers' contribution (t == 4.66; p <0.0005) 267 45
Actual irrigated area

Number 21 22
Farmers’ contribution (t - 5.31; p <0.0005) 357 54
Mean contribution per association member 351 44
Mean contribution per wet season sy «. -1 usel 348 44

AData on the farmers’ contribution to system cuiistruction costs was not available for three systems which had
not been turned over; PNIA's estimate of the potential service area of one nonparticipatory system couid not be
ascertained.
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The second indicator was the rate of system turnover and the manner in which the
turnover was accomplished. For all 20 participatory systems in which construction was
completed, the associations accepted the turnover. For the 22 nonparticipatory systems
with construction completed, the associations also accepted the turnover in all but two
(Table 13). While this was not a significant difference, there were important differences
between the two types of systems in the manner in which they were turned over. The
turnover of 90 percent of participatory systams was done during festive events attended by
a majority of the association members as well as by key NIA regional and provincial per-
sonne!. Similar ceremonies were observed in 65 percent of the nonparticipatory systems,
but in the other 35 percent the turnover was a strictly procedural affair with the associa-
tion president, sometimes accompanied by other association officers, signing the turnover
papers provided by representatives of the NiA provincial office.

Table 13. Association members’ choice regarding turnover.

Category Participatory Nonparticipatory
Number* Percent Number Percent

Accepted by the association 20 100 20 91

Not accepted by the association 0 0] 2 9

Of those who accepted turnover:

A majority of the members 18 90 13 €5
Association president 0 0 4 20
Several association officials 2 10 3 15

a0f the 24 sample participatory systems, four were under construction during research. One of these had
accepted partial turnover of the system.

The third indicator was the associations' repayment of their construction loans. Communal
associations are expected to amortize their loans beginning the second crop year following
the completion of system construction and turrover of the system to the association.
Research data showed that both types of systems had been paying back their construction
loans. About 82 percent of participatory systems and 50 percent of nonparticipatory systems
made their amortization payments (Tabie 14). However, nonparticipatory systems had larger
amortization payments due than the participatory systems because construction had been
completed earlier in 1981, while most sample participatory systems were constructed in
1983. Of the 24 participatory systems sampled, 4 were still under construction, 1 had no
loan because the association raised a 30 percent equity, and 2 were not yet due to begin
paying their amortization. The associations in 2 of the 22 sample nonparticipatory systems
did not accept the final turnover of the system while 1 association raised a 30 percent equity.
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Table 14. Amortization payments owed and payments remitted (in Philippine Pesos) to NIA
by the irrigators’ associations.

Category Participatory Nonparticipatory
(n=17) {n=19)

Mean amortization payment due 15,088 41,667

Mean payment remitted to NIA 12,429 21,005

Mean percentage of amortization
due actually paid (z = 2.17, p <0.05) 82 50

Summary: Impact of NIA’s Participatory Communal Program

The data show that communal systems which NIA developed through the participatory
approach performed better than the systems which the agency assisted thiough its tradi-
tional nonparticipatory approach. This was evident in the more functional facilities, larger
expansion areas, and higher per hectare rice yields of the former type of system as com-
pared to the latter. The farmers’ involvement in the physical development of participatory
systems apparently resulted in the construction of irrigation systems more suited to the
farmers’ local environments.

Systems that NJA assisted under the participatory program also had better-structured
irrigators’ associations than those developed outside the program. The sectoral manage-
ment approach of participatory systems addressed the development of action-taking capac-
ities in dispersed areas of the systems: however, the sectors were weakly utilized in water
distribution. Consistent with the sectoral management approach, the leadership of partici-
patory systems was dispersed in all parts of the system including the new areas brought
under irrigation. In addition, this leadership was composed of farmers typical of the asso-
ciation membership.

Associations under the participatory program also had more improved procedures of
system management. They often designated individuals to attend to the distribution of
water in ti: system, used water distribution methods that responded to the fluctuating
water supp.ies of their system (particularly during the dry season), adopted procedures for
ensuring the regular upkeep of their irrigation facilities, and improved the administration
of their funds. They remained weak, though, in several financial management proceaures.

Finally, under the participatory program a more cordial and open relationship between
the farmers and NIA appeared to develop. The majority of participatory systems were
turned over to the associations in festive ceremonies, in the presence of the majority of
association members and key NIA regional and provincial personnel. This contrasts with
the strictly procedural turnover rites in more than one-third of the nonparticipatory sys-
tems. The improved farmer-NIA relationship under the participatory program is also indi-
cated by the higher equity contributions and more up-to-date remittance of amortization
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payments by participatory systems as compared to those of nonparticipatory systems.

NVA’S RESPONSE TO THE EVALUATION RESEARCH

When IPC undertook the evaluation study, IPC and NIA already had about 10 years of
cooperative research and action experience. IPC and NIA maintained this collaborative
relationship in undertaking the evaluation study. As has been practiced, the IPC
researchers discussed the research plan with NIA management to give both organizations
a clear understanding of the kinds of data the study would provide and the relevance of the
data to NIA. During the fieldwork period, the IPC researchers made it a point to inform
NIA’s local and central management staff of the research progress and the emerging
research findings.

So that NIA could fully utilize the research results, both organizations convened a
workshop to discuss the research data three months after the fieldwork was completed.
The workshop participants included the NIA Administrator, two assistant administrators,
central office and field office staff, and the IPC researchers. In this workshop, the IPC
researchers discussed the research methodology but did not make a formal report on the
findings or draw conclusions. Instead, they provided tables which summarized the data by
three topics: irrigation systems, irrigators’ associations, and system management. The
workshop participants were divided into three groups and assigned discussion topics, and
each group analyzed the tables and derived conclusions on the variables included in their
discussion topic. Afterwards, the participants convened in a plenary session for the group
presentation and open discussion of the groups’ conclusions. The participants later were
divided into three NIA domain groups (field office managers, central office managers, and
policy makers), and each group discussed the implications of the research findings for
field-level action, internal management, and NIA’s policies. The groups’ recommendations
for action were then presented and discussed in another plenary session.

The results of the workshop were discussed in several NIA administrative and planning
meetings at the central and local offices. The IPC research data were grouped into two
fields (engineering and institutional) and plans of action were outlined in both for
improving NIA's communal assistance program. As regards the engineering field, one
issue addressed was the gap between the service area and actual irrigated area of
communal projects. Because this gap was seen as partly the result of an overestimate of
the project’s service area, improved estimates were planned based on parcellary maps.
Another issue discussed was the functionality of canals and structures in communal
systems. To ascertain the extent of the problem with NIA-built canals and structures, NIA
decided to undertake a nationwide inventory of the physical condition of NlA-assisted
communal systems. NIA also decided to strengthen the existing procedures for
constructing communal projects thiough closer supervision of the provincial offices which
directly implement communal projects. This supervision, provided by the regional offices,
would require the regional design engineers to conduct site inspections for the design
process and to join the construction engineers in supervising the construction process.
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In terms of the institutional aspects of the communal program, NIA identified the need to
strengthen the postconstruction assistance to the associations particularly in the areas of
water distribution and financial management. The assistance in improving water
distribution would continue to focus on the association level, but assistance to improve the
association’s capability for financial management would concentrate on key association
officials who would be taught on a tutorial basis to handle specific financial management

tasks.

NOTES
'Full discussion of the methodology and findings of this study are found in de los Reyes and Jopillo (1986)

?The duration of the watk-through depended on the size oi the system’s actual and potential irrigated area,
complexity of the canal network, topography of the area, and the weather. In general, it took twice as long during
the wet as during the dry season. In systems covering 50-100 ha on flat terrain and which had only 2-3 major
canals, the walk-through usually took 3 days. In systems with similar canal networks but with a rolling or
mountainous terrain, it lasted 5 days. In systems with the same irrigated area but with complex canal networks
(e, 6-13 major canals), the walk-through stretched to 7 days, while in systems that served more than 200 ha, it

required 8-10 days

3The following may account for the tocatons of participatory and nonparticipatory systems. Until the early
1980s, NIA's communal asststance program concentrated on accessible areas on plains where irrigation systems
were easier to construct Under the participatory program, however, NIA adopted a new site selection
methodology which included an assessment of previous NIA assistance to a candidate communal project and the
added benefit that further assistance might achieve. Including these variables in the feasibility assessment
resulted in lower priority to accessible sites; and consequently, under the participatory program, NIA assisted
more projects tn remote, hilly terrain

*For a detailed discussion of NIA's feasibility assessment methodology and its impact on NIA’s communal
assistance program, see de los Reyes (1984).

®In both participatory and nonparticipatory systems the predominant crop cultivated during both seasons was
rice. In the wet season the irrigated lands of both types of systems were almost entirely planted to rice. In the dry
season, 85-88% of the irrigated lands were cultivated to rice, while the remaining areas were planted to crops
such as vegetables, corn, sugarcane, tobacco, and cotton.

“This index has face value validity {i.e., it has not been tested for internal or external validity). Nevertheless, it
serves as a good summary measure. For each indicator, a sample system was given a score of 1, if the indicator
was present in the system, or O, if it was absent. The scores for each indicator were then added and the total
mean score of each type of system (participatory and nonparticipatory) was obtained.

’Mobtlizing labor for system maintenance has special importance in the Philippines as elsewhere in the humid
tropics because of the rapid growth of vegetation along the canals. More important, the heavy rains during the
monsoon season frequently cause damage to irrigation canals and structures. Repair of these damages must be
undertaken immediately if irrigation water 1s to be continuously delivered to all parts of the system.

8See Siy (1982} for a full discussion of the system management practices of the zanjeras in northern Philippines.

*Thiese vaniables are used because, 1n the wet season, communal systems generally serve to supplement rainfall.
Yet, there are sull extended periods with no rain and the availability of water becomes critical for the standing
rice crop. tn the dry season, communal systems enable farmers to cultivate a second crop. Such irrigation
decreases the systems’ water supplies, requinng communal associations to develop methods of water
distribution responsive to the level of water scarcity that they may experience. This often means that the
associations have to observe rotational distribution, and, to enforce this method, they need to designate water
distributors.
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'®The association’s adoption of a rotational distribution method was often the resuit of NiA intervention, Among
the 14 participatory systems that practiced rotational distribution in the dry season, 71 percent adopted the
method as a result of NIA's encouragement while the other 29 percent adopted 1t prior to NIA’s construction
assistance. Among the eight nonparticipatory systems that observed rotational distribution in the dry season, four
developed the method themselves and four learned it from NIA.

""Communal associations need to generate and manage funds for two reasons: they have full responsibility for
funding the operation and maintenance of their systems, and communal associations that have received assis-
tance to improve their system must raise funds to repay their construction loan. Communal associations often
raise the needed resources for system operations costs through contributions of labor, materiais, and cash, or
through fee collections. The amounts involved are small, however. To meet the amortization payments for their
construction loan, communal associations have to collect substantial amounts from the members.

'?Like the index on sector functionality, this index on the financial management capability of the associations has
not been tested for internal or external validity. The same scorting method was used in both indices.

3Pesos 20.37 US$1.00 (November 1987).

ACKNOWLEDGEMENT

We acknowledge individuals and groups whose assistance and cooperation enabled us
to undertake this study. We owe a great debt to over 1,500 farmers for their patience in
answering our questions and for accompanying us to look at their irrigation systems. We
appreciate the support of NIA officials and staff from the national, regional, and provincial
offices, and reiterate our thanks for their support over the years. For this evaluation study,
we particularly appreciate the support of former NIA Administrator Cesar L. Tech and
former NIA Assistant Administrator, Benjamin U. Bagadion. We also owe a special debt to
the research project staff, particularly Grace Bascug, Rutcheli Dilig, Rona Lee, Madelyn
Catli, Cecile Uy, Eva Obiedo, Godfrey Oscar Fantastico, Pablito Tolentino, Justino Tormis,
Ernesto Acosta, and Jessica Perez. We also benefited from the advice arid criticism of
Frances F. Korten, and the assistance of Ricardo Abad in the statistical analyses of the
data.

REFERENCES

Coward, E. Walter, Jr. 1979. Principles of social organization in an indigenous irrigation
system. Human Organization 38(1): 28-36.

de los Reyes, Romana P. 1982. Sociocultural patterns and irrigation organization: The
management of a Philippine communal gravity system. Ph.D. dissertation. Berkeley,
California: University of California.

de los Reyes, Romana P. 1984. Sociotechnical profile: A tool for rapid rural appraisal.
Quezon City, Philippines: Institute of Philippine Culture, Ateneo de Manila University.

de los Reyes, Romana P. and Sylvia Ma. G. Jopillo. 1986. An evaluation of the National
Irrigation Administration’s participatory communal irrigation program. Quezon City,
Philippines: Institute of Philippine Culture, Ateneo de Manila University.



PUBLIC INTERVENTION IN FARMER-MANAGED IRRIGATION SYSTEMS 111

Siy, Robert. 1982. Community resource management: Lessons from the zanjera. Quezon
City, Philippines: University of the Philippines Press.

Svendsen, Mark and Ed Lopez. 1979. The Talaksan Pump Irrigation Project: An interim
report. In The Determinants of Developing Country Project Problems. Technical report no.
1. Washington DC, USA: United States Agency for International Development and Cornell
Uriiversity, contract no. AID/TA-C-1412.

Veneracion, Cynthia C. 1985. Beyond system management: irrigators’ associations in

nonirrigation activities. Metro Manila, Philippines: Development Academy of the
Philippines.

Figure 1. Map of the Philippines showing the research sites.

o ¢
CAGAYAN
ILOCOS SUR H Systems)
u
(2 Systems) ® L,UZON
N ISABELA
{1 System)
LA UNION
{3 Systems) QUIRINO
{1 System)
NUEVA VIZCAYA
PANGASINAN | {3 Systems)
{11 Systems)
Lot v
Manila, {} USe QUEZON
Q (4 Systems)
BATANGAS | et
{4 Systems} N
MINDORO
™ f q SAMAR
AKLAN %
(1 System) . PANAY ‘ a; 8
r—’ }’ LEVTE o
| AanTiOuE 17 CEBU
{1 System) NEC_;RPS
/
PALAWAN LoILo >
{4 Systems) ) SURIGAO DEL SUR
{1 System)
NEGROS OCCIDENTAL |
0 {2 Systems)
0 ' DAVAO ORIENTAL
{Z) o T : {} System}
< \
DAVAOQ DEL SUR
{4 Systems)
P
-
o
/) Denotes provinces where research
: . sites are located.




/7

ISSUES RELATED TO INTERVENTIONS
IN FARMER-MANAGED IRRIGATION:
REHABILITATION OF A TANK IRRIGATION SYSTEM

R. Sakthivadivel* and C.R. Shanmugham**

BACKGROUND

The four southern states of India -- Andhra Pradesh, Karnataka, Kerala, and Tamil Nadu
-- have more than 125,000 tanks. These serve the irrigation, domestic, and livestock
water requirements of a large percentage of the rural population, and recharge the
groundwater reservoirs. The tanks in these states account for 60 percent of the tank
irrigated area in India. About 30 percent of the irrigated area in the four states is served by
tanks, most of which are farmer-managed. Some of these tanks are constructed in series
so that the surplus flow from one tank falls into the next tank downstream, an
efficient method of water harvesting and conservation. But the utilization of tank water
has not been as efficiert as its acquisition. The tanks are shallow, and a substantial part
of the stored water is lost by evaporation, seepage through unlined channels, leakage
through defective control structures, and wastage through improper water distribution and
management, resulting in inefficient irrigation.

Improving tank irrigation systems through rehabilitation, better management, and the
conjunctive use of ground and surface water is necessary to utilize the already developed
irrigation potential for higher cropping intensity and greater agricultural productivity
or to extend the irrigation facilities to new areas or both. it is in this context that a study
funded by the Ford Foundation, New Delhi office, was undertaken by the Center for Water
Resources, Anna University, in a selected farmer-managed tank irrigation system at Padi-
anallur Village in Tamil Nadu.

The study objectives were:

1. to examine the present status of the tank system and to design measures to
remedy deficiencies;

2. to have necessary physical improvements carried out by collaborating organiza-
tions and farmer beneficiaries, and to suggest measures for improving water distribu-
tion and management; and

3. to monitor postrehabilitation irrigation practices adopted by farmers, and to evalu-
ate the effectiveness of the various measures.

In order to undertake rehabilitation measures and interventions, an interdisciplinary
approach was established with the state government departments of Public Works

*Directw ain **Special Officer, Center for Water Resources, Anna University, Madras, India.
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(Irrigation, PWD), Agricultural Engineering (AED), Agriculture (AD), Forest (FD), and
Revenue (RD), as well as farmer beneficiaries responsible for the upkeep and improvement
of tank structures, ot:-farm development, crop production, watershed improvement, water
“cess"” and land revenue, and water management.

Padianallur tank in Chengalpattu District was chosen for this study due to its proximity
to the university, accessibility, representativeness of the tanks encountered in Tamil Nadu,
and location in a district where 75 percent of the net irrigated area is covered by tanks.
This is a nonsystem tank receiving water from its own catchment area without any
extraneous source of supply.

PREREHABILITATION STUDIES

In order to gain an insight into the status of selected tank irrigation systems, a bench
mark study was undertaken to collect data about: 1) the watershed, including the feeder
channels, tank bed, and storage capacity of the tank and the verification of its adequacy to
meet the needs of the command area, and water yield and anticipated flood discharge; 2)
tank structures, comprising the tank bund, surplussing arrangements, sluices and their
capacity to discharge the required quantity of water, and irrigation and drainage channels;
3) supplemental sources of irrigation available from wells and other water sources; 4)
command area, including size of land holdings, land development done, soi! type and
depth, and other physical features of command area; 5) quality of irrigation and drainage
water; 6) water distribution and control; 7) cropping pattern and agricultural practices; and
8) socio-economic conditions of the landowners of the command area and their aspirations
and attitudes that affect the system.

The following additional surveys, observations, measurements, and studies were made:
1) engineering and topographic surveys of the catchment area, tank waterspread,
command area, and preparation of maps; 2) measurements of water storage in the tank
using depth gauges and of water flowing through each sluice using V-notches and Par-
shall flumes installed in the main channels; 3) water table measurements in selected open
wells in the head, middle, and tail reaches of the command area; 4) drum culture studies
to measure evapotranspiration and deep percolation losses; 5} measurements of transit
water losses through main channels; 6) analysis of the soils in the command area for their
suitability for irrigation and nutrient status; 7) testing the water quality; and 8) measure-
ment and collection of hydrometeorological data.

Preliminary analysis of the data collected permitted the following proposals to be
framed: 1) treatment of the watershed, improvements to watercourses, and strengthening
of tank bunds to prescribed standards; 2) improvements and repairs to the surplus escape;
3} construction of additional sluices and improvements to the existing leaky sluices; 4)
realignment and sectioning of main channels and provision of distributaries and field
channels; 5) provision of additional control structures; 6) land levelling and shaping; 7)
provision of drainage facilities; 8) development of an irrigation schedule and operational
policies for water distribution; 9) improvements to cropping patterns and agricultural



PUBLIC INTERVENTION IN FARMER-MANAGED IRRIGATION SYSTEMS 115

practices; and 10) organization of farmers’ committees and supporting services for regula-
tion of water.

THE REHABILITATION PROJECT

Padianallur tank has a free catchment vt 375 hectares (ha) and an intercepted catch-
ment of 310 ha. While the entire runoff from the free catchment flows to the tank, only
part of the intercepted catchment, limited to 2.38 cubic meters per second (m3/sec), is
allowed to flow into the tank through an inverted sypnon; the excess runoff flows out into
a feeder channel leading from Sholavaram Lake to Red Hills Lake below it, and supplies
drinking water to Madras. This syphon was found choked with rock, debris, and silt and
was therefore not functioning as a water carrier to the tank.

The present waterspread area of the tank is 97.3 ha with a storage capacity of 721
thousand m? as against the designed waterspread of 97.7 ha with a storage capacity of
817 thousand m3. The loss in storage capacity over tne years due to siltation is 11.8
percent. Besides, thick vegetative growth of weeds like nut grass (Cyperus spp.) occupies a
considerable storage space and depletes the tank water hy evapotranspiration. An extent
of 37 ha of private agricultural lands bordering the tank on the foreshore, which is under
cultivation, contributes to soil erosion and silt accumulation in the tank bed. The salient
features of Padianallur tank are shown in Table 1.

Table 1. Salient features of Padianallur tank.

Particulars Watershed area Waterspread Command
Intercepted Free area area
Area (ha) 310 375 97 2609
Slope (%) : 3.0 1.5 0.5 0.05
Soil classificationb RL RL SL SLFS
Erosion Mod Slight-mod - -
Fertility - - Low®

Vegetation (%)

Agricultural crops 15 90 30 90d
Weeds - . 40¢8 -
Tree plantation 20! - - -
Ragi & vegetables - - - 10
Barren 65 10 30 -

Gross (240 ha net), bRL - red loam, SL - sandy loam, SLFS - sandy loam & loamy fine s ind; Cpoor in available N
& P304, well-supplied with K, free of salinity & alkalinity, drnamly rice; ®nuti grass; 'eucal sptus.
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The storage capacity of the tank was originally designed for two fillings per year, with a
total storage of 1.634 million m3 to supply water for a single crop of 260 ha at the rate of
158.5 ha per million m3 of water stored. The quantity of water received, the extent of
cultivation, and the crops raised from 1982-86 are presented in Table 2.

The tank bund is a 1,845 meters long earthen embankment, trapezoidal in shape. A
cross section of the tank bund along with its original formation level is furnished in Figure
1. The top level and side slopes have been obliterated over the years due to rains and
erosion, encroachment by adjacent land owners, and willful cutting by the farmers. The
bund needs to be strengthened and brought up to the design standard. By widening the
tank bund, it can be used as a cart track which wiil improve the communication system
between different villages situated near the north and east sides of the tank.

Figure 1. Typical cross-section of Padianallur tank bund.
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A 38-meter long broad-crested masonry weir at the southern end of the tank and an
earthen by-wash at the northern end of the tank bund dispose of an estimated flood dis-
charge of 21.756 m3/sec from the free catchment, and 2.38 m?/sec from intercepted catch-
ment received through the syphon, with a maximum discharge head of 0.45 meters over the
crest of the weir. The surplus weir needs repair to its body wall, revetment, and apron.

Thera are four irrigation sluices. Sluice 4, a rectangular notch 0.5 meters wide with
a sliding shutter, is Iocated in the body wall of the surplus weir, while the other three,
having plug and rod type controls, are located at different points along the tank bund. The
location of each sluice in the tank bund, its sill levels, size of sluice openings, and area
commanded are furnished in Table 3. About 6 ha of land north of sluice 1 is at a higher
elevation and needs a very high heading up to draw water from the channel served by sluice
1. The owners of these lands cut open the tank bund and take water through the



Table 2. Particulars of water received in Padianalfur tank and crops grown in the tank command area from 1981-86.

Year 1981.82 1982.83 1983-84 1984-85 1985-86

Crop season* st Znd 3rd 1st 2nd 3rd st 2nd 3rd 15t 2nd 3rd 1st 2nd
Marx storage (muthion m') 050 022 - 051 - - on 068 - 073 066 - 073 070
Date measured Nov 81 Feb 82 - Nov 82 - - Oct1 83 Feb 83 . Nov 84 Feb 84 - Nov 85 Feb 85

Crops raised (naj

Rice, direct scwn 159 59 - - 16077 . 156 24 - 164 32 - - 11743 -
Rice. transplanted 76 60 4397 1078 7894 4809 931 8347 15293 16 58 7082 8250 1244 8524 13273
Rice. total 23619 4397 1078 2397 4807 931 23971 15293 1658 23514 8250 1244 20267 13273
Green gram - 6813 - - 7248 - - - - - 1634 - -
Groundnut - 14 35 159 - 1419 222 - 203 - - 1734 051 - 715
Ragt - 042 22 45 . 042 2382 - 017 336 . 250 1229 - 029
Chith - 013 092 . 013 - 019 - - 0357 - - -
Cumbu (Bajra) . 288 416 - - 416 - . - 131
Gingelly (Sesamum) . - 195 - - 250 :
Tapioca - 075 A . 062 136
Vegetables {Brinjai} . - - - - 065 - . . .
Sugarcane - 435 1.50 - 421
Total (non-rice crops) - 8666 3278 - 8784 un - 239 336 - 4110 1561 - 1165
Totat {all crops) 23619 13063 4356 239N 13593 4402 239.71 15532 19.94 23514 12360 2805 20267 144 .38
Year 1981-82 1982-83 1983.84 1984-85 1985-86
Rainfall received (mm)
Soutnwest monsoon (Jun-Sepj 48780 37390 800.60 490.20 352.20
Northeast mansoon {Oct-Dec) 54200 426.40 809.60 70200 933.20
Dry weather & summer (Jan-May} - 200 37720 115.20 289.60
Total annual rainfall** 1029.80 802.30 1987.40 130740 1575.00

*1st crop - direct sown, Sep to Jan, and transplanted, Oct to Jan; 2nd crop - transplanted, Feb to May; 3rd crop -transplanted, June to Aug.
**Average annual rainfall - 1340.18 mm.
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Table 4. Wells under each sluice and area irrigated {in hectares), using electric motors
(EM) or oil engines (OE) for pumping, during 2nd crop season, 1985-86.

Open wells Tube wells Open wells Irrigated extent Total
Sluice in use inuse notinuse well owner's others irrigated

EM OE EM 0 land extent
1 - 4 9 24.16 8.76 32.92
2 11 - 7 1 5 35.90 9.08 44 .98
3 1 6 1 1 12.41 4.06 16.47
4 - - - - 1 - - -
Total 18 1 17 11 7 72.47 21.90 94 .37

Water is regulated by a water guide (Neerkatti) employed by the farmers who pay him 25
kilograms (kg) of paddy per hectare of land irrigated by tank water per year. The water
guide opens and closes the sluices and regulates the water to the land holdings on the basis
of demand and mutual agreement among the land owners under the command of each
sluice. So long as there is adequate water available in the tank 1o meet th¢ total demand,
no complaint is received but often the tail enders and farmers who are away from the
main channel fail to get adequate supply when the ievel of tank water recedes.

The government has authorized a turn system by which the farmers in the villages of
Palavoyal and Theerthakarayampattu draw the entire water supply from sluice 2 on alter-
nate days exclusively to irrigate their 100 ha at the tail end of the system. On the other
days, this sluice serves 35 ha in Padianallur village. Apparently, there is a need to exam-
ine whether Palavoyal and Theerthakarayampattu villages deserve a greater share of
water from sluice 2 in order to receive an equitable distribution. But then, there will be
strong opposttion from Padianallur village for providing any additional water to Palavoyal
and Theerthakarayampattu, as these villagers are latecomers in using the Padianallur tank
system.

Agricultural Practices

The agricultural practices near the Padianallur tank closely follow the rainfall pattern.
Land preparation commences in July or August after the first few showers of the south-
west monsoon Broadcasting of rice seed begins by about the middle of August and con-
tinues for a month or more. Usually, heavy rains are expected by the last week of September.
Tank water s replenished during October, but the farmers do not use the tank water as
rannfall s normally adequate from October to mid-December. The crop 1s irngated with tank
water only atter the ramn stops or when the interval between the ramns is long. Generally,
two or three irngations are given to a depth of 8-10 ¢m each before the crop matures.
Figure 2 gives the rainfall and the crop pattern prevaihng in this command area
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Figure 2. Rainfall and crop pattern at Padianallur tank, 1982-84.
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About 70 percent of the farmers raise a broadcast rice crop during the first season
{(August-January). The crop yield is about 1.7 metric tons per hectare (t/ha). The broad-
cast crop usually suffers due to vagaries of the monsoon and excess of weed growth. To
avoid this, about 30 percent of the farmers raise transplanted rice using their well water
for irrigating nurseries. The yield of transplanted rice is about 2.8 t/ha which is nearly 65
percent higher than the broadcast crop due to better weed control and fertilization. How-
ever, the net income to the farmers for the transplanted rice is Rs 550/ha (US$55/ha) and
that for the broadcast crop is about Rs 500/ha (US$50/ha). About 60 percent of the
farmers sow improved varieties like Ponni and IR 20, and others raise traditional varieties
like Vadan Samba and Buyyagunda.

When the water level in the tank is high at the end of the first crop, about 20 percent of
the farmers raise rice as a second crop and another 20 percent raise green gram. Only 3
percent of the farmers cultivate groundnut in the elevated fields which are well-drained.
A few farmers cultivate gingelly (an oilseed crop) during April and May. When the water
level in the tank is low, as it was in 1981-82, farmers switch to green gram for a second
crop. When the early southwest monsoon rains are subnormal, ragi (millet) is raised in
nurseries under irrigation from wells in July and August, transplanted after 25 days, and
harvested two months later. The yield is about 2 t/ha.

Socio-Economic Survey

The baseline survey data on the socio-economic conditions of the farmers in the tank
command were analyzed by classifying the farmers according to land holdings: small {less
than 1 ha), medium (1-2 ha), and large (more than 2 ha), and subdividing them into head,
middle, and tail end farmers. The data revealed that small-scale farmers constituted 80
percent of the total, while the medium- and large-scale farmers constituted 14 and 6
percent, respectively. About 10 percent of the farmers possessed supplemental sources
of irrigation like wells {open and tube) and had field channels on their land. Ninety percent
of the small farmers lacked field channels for irrigation. Although only 62 percent of the
medium-scale farmers had field channels, all the large-scale farmers had them. In all,
about 65 percent of the area lacked field channels. Therefore they have been following
field-to-field irrigation.

Generally, water to a depth of 8-10 cm is apglied to the rice crop in each irrigation by the
three groups of farmers. Sometimes, the depth increases to 12 cm in head and middle
reaches. Whenever there are heavy rains and the depth of water exceeds 12 c¢m, the farmers
cut open their field bunds to permit surface drainage of the excess water. The lands are also
drained just before applying pesticides and again about 10-12 days prior to harvest. Table 5
shows a breakdown by type of farmer and the irrigation schedule they followed.

About 85, 57, and 67 percent of the small-, medium- and large-scale farmers, respec-
tively, expressed their dissatisfaction about the poor timing and inadequacy of water
supply. All three groups of farmers in the tail end expressed their dissatisfaction over the
water distribution. They all required augmentation of water supply by carrying out neces-
sary improvements to the tank and distribution network.
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Table 5. Breakdown of landholdings in different reaches and the farmers’ irrigation sche-
dule (total area in ha, irrigation intervals in days).

Location and Number of Total Irrigation Number of
farmer type holdings area intervals irrigations
Head Reach

Small 43 21.56 5 13

Medium 18 26.43 6 12

Large 3 12.34 7 10
Total 64 60.33 35
Middle Reach

Small 65 30.21 6 12

Medium 19 27.26 6 1

Large 3 12.33 6 11
Total 87 69.80 34
Tail Reach

Small 141 39.93 6 12

Medium 8 10.86 7 10

Large 5 56.59 6 12
Total 154 107.38 34

Note: Observed data for second rice crop during 1985-86. Rice planted is IR 50 (105 days to maturity). Nursery,
25 days. Lastirrigation 10-15 days prior to harvest,

PROJECT IMPLEMENTATION

Based on the surveys, observations, and measurements made during the pre-
rehabilitation studies, the deficiencies of the system were identified and measures to cor-
rect them were designed. The proposed rehabilitation measures were discussed with the
farmer beneficiaries and their views were collected regarding the physical improvements'
envisaged for the irrigation system. The proposals were then modified to meet their
requirements. New members who showed interest in the proper operation of the irriga-
tion system were added to the farmers’ committee responsible for managing the tank.

The design and specifications of the proposed rehabilitation, as modified by the sugges-
tions of the farmers, were forwarded to the collaborating organizations for implementa-
tion. Their work was coordinated and monitored by Anna University. The improvements
could be executed only during the off season when agricultural operations were not in
progress. The working days were few in number and there were many interruptions to
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field operations due to rain, scarcity of labor required for heavy earth work, and field staff
of implementing departments being diverted to other work which slo 'ed down completion
of the envisaged improvements.

The PWD undertook improvements to earthen embankments, stone pitching, surplus
weirs, sluices, and main irrigation channels. The Agricultural Engineering Department
(AED) undertook the on-farm development (OFD) works. And the Forest Department (FD)
carried out the tree planting on the tank bed. The Survey and Land Records Department
identified government field boundaries in a small part of the command area and helped to
fix demarcation stones to prevent encroachment by adjacent farmers. The farmers under-
took emergency works, such as breach closing of the tank bund during floods and silt
clearance of supply channels to augment water supply in the tank.

Completed Improvements

The following improvements to the physical facilities had been carried out as of 1986.
Tree plantihg of about 12,000 eucalyptus spp. was done on 4 ha of private land on the
foreshore during 1983 and with about 22,000 acacia spp. on 11.5 ha of government-
owned tank bed during 1985. These tree plantations were meant to minimize silt accre-
tion into the tank waterspread to some extent. The main feeder channel from the syphon
to the entrance of the tank was excavated by the farmers as community work. Although
not to the designed standard, it was enough to carry the inflow during low rainfall. The
farmers requested desilting and deepening of the tank bed so that, even if it increased the
dead storage, they could pump out that water for the last two to three wettings of the
second crop because water shortage at that time (April) was critical. However, the PWD
was not able to do this work due to the problem of where to dispose of the excavated
earth. As a compromise, arrangements were made to permit the farmers to excavate the
tank silt within a demarcated area in the tank bed and apply it to their fields. The earthen
embankment of the tank bund with laterite stone pitching on the front slope had been
strengthened at vulnerable places according to prescribed standards.

Clearing the choked-up syphon. The PWD cleared the vent way of the syphon conveying
runoff from the intercepted catchment.

Surplussing arrangements. The broad-crested masonry surplus weir which was leaky in
many places was grouted with cement and strengthened with concrete. Computations of
the anticipated 50 year flood flow showed that the spillway capacity of the existing surplus
weir was adequate. However, in order to prevent breaching of the tank bund at the north-
ern end, where the fetch of the water spread is large, a masonry paved by-wash (overflow
gate) was constructed in place of the existing earthen one.

Slurces  New shiding shutter and plugs and rods were provided for all four existing
sluices  These sluices were also repared and the leaks stopped. A new sluice was con-
structed north of shuice 1 10 provide water for the elevated fields which had difficulty

receiving water trom the stuiee i
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Irrigation and drainage channels. The main earthen channels conveying irrigation water
from the sluices to the fields in the tank command were all restructured to design specifi-
cations and deepened to the downstream sill level of the siuices. The meanders and sharp
ends were eased to smooth curves or straightened where feasible. The side banks that
had eroded and caved in were brought in line with designed side siopes after the removal
of weeds and othei vegetation. Stone pitching on the side slopes of the main channel was
done for a length of 18 meters downstream of the sluices in order to stabilize the channel
bank and permit precise flow measurements. Portable "V” notches and Parshall flumes
were instailed at these locations and the daily outflow of water from each sluice was
computed.

On-farm development works (OFD). The AED has carried out OFD works in the com-
mand areas of sluices 1, 3, and 4.  The 33 ha command area of sluice 3 was divided into
three convenient blocks -- A, B, and C -- of about 11 ha each. Two bed regulators were
constructed at selected points across the main channe! to head up the required depth of
water and to divert the designed flow to the lined laterals to irrigate one field at a time in
each block. The carrying capacity of each lateral was 0.03 m3/s {1.06 cusec). It takes 3
hours to apply 5 cm depth of water to 0.40 ha (1.0 acre). lIrrigation was proposed only
during the daytime hours from 0600 to 1800 each day and therefore each lateral can
irrigate 1.60 ha (4.0 acres) in a 12 hour day. Thus it takes 6-7 days to complete one
irrigation in each 11 ha block. Because the bed regulators permit simultaneous irrigation
of one field at a time in each of the tnree blocks, all the blocks have the benefit of equita-
ble water distribution, and the second irrigation can be taken up immediately following the
first rotation in a predetermined order.

Physical facilities such as distribution boxes with mild steel (MS) plate sliding shutters,
field channels, pipe inlets, and drainage outlets have been provided in many of the fields.
The actual operation of distributing the water to fields within each 11 ha block is vested
with the farmers’ committee and the landowners for implementation.

OFD works were also executed in the command areas of sluices 1 and 4. After observ-
ing the actual working of the water distribution and application using these physical facili-
ties, similar work was sroposed in the command area of siuice 2. In this command water
distribution is complicated by the larger area irrigated and by the need to supply two
groups of villages with widely different areas to irrigate -- Padianallur (35 ha) and Pala-
voyal and Theerthakarayampattu (100 ha) -- on alternative days for 12-hour periods.

As the terrain of the cornmand area is almost flat {0.05%), the quantity of water in the
lateral flow {subsurface rurinff) or return flow is minimal. Hence, the irrigation system
was designed to meet the water requirements of the entire command for growing rice at
its peak requirement, which is during the land preparation and puddling stages.

Proposed Improvements

The following activities were originally proposed but have yet to be undertaken and
completed:
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1. Tree planting in possible vacant lands in the catchment area which will further prevent
sedimentation of the tank.

2. Closing the breach in the right bank of the Sh¢'avaram lower supply channel which will
further augment the water supply to the tank.

3. Completing the strengthening of the tank bund, providing gravel casing on the top and

sides, and extending the tank bund on the north beyond LS 00 to meet the high ground,
which will facilitate greater storage.

4. Constructing a causeway providing access to the tank bund from Padianallur village
during the rainy season.

5. Providing a toe-drain to collect seepage water and divert it into the main channel to
prevent flooding of fields.

6. Permitting the farmers and others to remove the silt from the tank bed within a demar-
cated zone to increase storage.

7. Providing a shutter for the newly constructed sluice as well as locking arrangements for
the sluice shutters recently replaced.

8. Providing shutters for the bed regulator constructed in the first sluice head-reach.

9. Fixing survey stones and demarcating government land boundaries to identify
encroachments.

10. Interchanging the sluice openings between sluices 2 and 3 to improve equity.

11. Desilting the supply channel to the tank and the drainage channel from Sholavaram,
which also augments irrigation supply to the tank command.

12. Providing shutters to al! distribution boxes and lining laterals as found necessary.
13. Reconstructing damaged lined laterals and distribution boxes in the OFD works.
14. Completing the excavation of field channels.

15. Evicting encroachers from government land and preventing further encroachment
which aggravates sedimentation.

16. Counselling farmers more intensely about improved cropping patterns and agricultural
practices.

17. Educating farmers on the benefits of improved water management practices.
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This work had not been completed when this was written. Reasons include the lack of
sanctions from the authorities concerned, lack of funds, lack of adequate labor, and the
failurc io realize the importance of the work. With the necessary conviction and commit-
ment of the authonties and farmer beneficiaries, these works can be completed thereby
providing the full benefits of the interventions to the farmers they were designed to help.

ASSESSMENT OF INTERVENTIONS

As this i1s a pilot project study, a critical assessment was made of the constraints
encountered and of the benefits arising from the interventions. Although such an assess-
ment of a local study is perhaps limited in its application to other farmer-managed irriga-
tion systems, it provides valuable information on common problems which one might
encounter n other tanks. Some of the benefits have been cost effective, while others
resulted from motivating farmers to act in ways that promote the common welfare.

Tree Planting in the Foreshore Private Lands and the Tank Bed Area

When the plan was drawn up suggesting the planting of trees in the catchment area and
the foreshore lands as a measure of soil conservation, it was given first to a large-scale
farmer to plant a substantial portion of his lands to eucalyptus hybrids. The FD was to
follow by planting the tank bed land with acacia spp., which would minimize silt accretion
into the tank.

Clearing of Silt and Debris by the PWD from the Choked-up Syphon

Though of low cost, this work helped augment water supply to the tank, increased its
storage, and resuited in greater cropping intensity in its command area. It also motivated
the farmers to clear silt from the supply channel between the syphon and the tank as
community work.

Strengthening the Tank Bund

Flooding of fields in the head reach due to seepage through the bund has been minim-
ized by strengthening and widening the bund. The threat to the bund by breaching has
also been minimized. The widened tank bund now serves as a cart track to transport
seeds, manure, other inputs from the village to the fields, and produce from the fields to
the market. Communications have improved considerably.

Restructuring the Main Irrigation Channels and Providing Lined Laterals

The seepage loss during conveyance from the sluice to the fields was reduced due to
weed removal from the main channels. Easing meanders and sharp bends and straighten-
ing the channel course have helped to convey the water to the lower fields with less travel
time. Provision of uniform bed grade has helped provide non-erosive velocity to the water.
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Similarly, providing hined laterals has helped to minimize operational losses and to con-
vey irngation water rapidly, a need of the tail end farmers. This in turn has helped to
reduce the time lag in transplanting operations and to mintmize moisture stress of crops.
Providing hined laterals in a planned layout has prevented the farmers from excavating
earthen channels every year and introduced disciphine 1 e cunveyance of water. It has
also constramed the farmers who used to take water by cutting the embankment of the
main channel and placing 2arthen blocks across it Some farmers who had fields adjoin-
ing the mam channel or the tateral have become tail enders in the newly laid out OFD
works and therefore waint longer for the water to reach their fields. These farmers, as well
as the water tenders of absentee landlords, seldom await their turn to receive water
through the newly-constructed laterals and, mnstead, cut the banks at places adjoining
therr fields to expedite irnigation

On-Farm Development Works

Previously, 65 percent of the landholders in the tank command lacked channels to con-
vey water to therr fields and practiced field-to-field irrigation. The OFD works have pro-
vided adequate wngation channels at a density ot 39 meters/ha for lined laterals and 175
meters ha for earthen field channels. Considering that there are 336 fields in a 260 ha
command area. this density 1s considered necessary for the water to reach every one of
them  The layout of the water courses was decided upon in consultation with farmer
beneficianies wiho agreed to mamtain them in good condition.

Repairs to the Leaky Surplus Weir and Sluices and Replacement of Worn-out Shutters

About 18 percent of the designed discharge was wasted through leaky sluices and leak-
age from the surplus weir Repairs have eliminated these leaks thus preserving water in
the tank. This additional water has helped farmers to increase cropping intensity in the
area

Day-time lrrigation

Hitherto, once the sluice was opened at the beginning of the irrigation season. it was
closed only when the heavy monsoon rains inundated the fields and drainage became
difficult. Water would otherwise flow continuously in the main channel and the farmers
who needed it diverted it to irrigate their fields: at other times the water was wasted. A
system of 12-hour rrigation from 0600 1o 1800 was introduced with the consent of the
farmer beneficiaries. This has also helped to conserve water for the second crop season
and thus helped to increase the cropping intensity in the tank command. Table 2 gives the
area irrigated during the different years, and shows a substantial increase both in the total
area cropped and the fariners’ preference for the price-supported cereal crops and cash
crops.

Another progressive step by farmers was the switch from the traditional long-duration
rice varieties, which covered about 20 percent of the area during 1981-82. High-yielding,
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medium- to short-duration varieties hke IR 20, Ponni, IR 50, and IET were adopted, which
require the right quantity of water at the nght time for a good crop yield. This switch was
mainly due to the greater reliability of water er.sured by the interventions.

Increase in the Number of Welis

The farmers were quick to realize the value of wells as a supplemental source of irriga-
tion and the benefit of conjunctive use of tank and well water  Farmers owning wells
could raise nurseries with well water and transplant the seedlings in time for the first crop
to take full advantage of the monsoon rains. Similarly, wells could contribute at the criti-
cal stage of the second crop (Feb-May) to prevent moisture stress to the crop and thereby
increase yield  As a result, farmers have sunk new wells in the 260 ha tank command
area, and increased the number of operational wells from 38 to 47 in 5 years. Crop vyields
from the fields having supplemental sources of irrigation from wells have been generally

higher
Drum Culture Studies

Drum culture studies made in the field during the first (Sep-Jan) and second (Feb-May)
crop seasons show that, when properly managed, rice can be grown with 35 cm of con-
sumptive water use, providing a good yield during the first season. However, many
farmers use 105-110 cm of water. This wasteful practice was highlighted in the field
demonstration conducted at this tank command under the operational research project in
collasoration with Tamil Nadu Agriculturai University, Coimbatore. It showed that with
10-15 percent reduction in irrigation water, a higher crop vyield of 12-14 percent could be
obtamed The same farmers who over-irrigate their fields with tank water during the first
crop season, use it economically during thre second crop season when the water level in
the tank recedes. Tihe swiich amoun:s to a 25 percent reduction in consumptive water use
and 'llustrates the farmers’ awareness that reduced water use need not be detrimental to
the <rop. This water conservation concept needs to be emphasized and encouraged to
further increase cropping intensity in this area.

investment Cost and Benefit

It is perhaps premature to make a systematic cost benefit analysis before the improve-
ments contemplated in the entire tank irrigation system have been completed. However, it
is worth studying the investments made in the rehabilitation project so far and their
apparent benefits.

So far, Rs 709,201 (US$70,920) have been spent on this rehabilitation project by var-
ious organizations. This works out to Rs 2,955/ha (US$296/ha) of land benefitted. The
main benefit to farmers that could be attributed to the improvements is a better water
supply, resulting in increased crop yields and increased cropping intensity (from 120% to
140% under rice, Table 6).
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Importance of Farmers’ Cooperation

While all the farmers in the tank command expressed eagerness to acquire and store
water in the tank, they did not show the same concern for its economic and equitable
distribution. The farmers whc used to divert water by blocking the main channel found it
cumbersome and time-consuming to operate the bed regulator to tiead up the water and
draw it through a lined lateral, a masonry distribution box, and an earthen field channel.

Table 6. Rice vields {(in kg/ha) & nu profits (in Rupees/ha) related to improved water supply
in areas of the tank command.

Rice yield
In unimproved areas In improved areas Profits
Crop | 2200 2800 1040 (US$104)*
Crop Il 3700 4500 1400 (US$140)**

*At Rs 130/bag of 75 kg, **at Rs 135/bag of 75 kg.

The main channels are on government land, while the lined laterals, distribution boxes,
and field channels are constructed on private land. These common facilities, which pass
through individual properties, create conflicts even though all the farmers concerned
expressed their whole-hearted cooperation and willingness to have them located on their
land for the benefit of all. Disagreement between two farmers over the excavation and
maintenance of a field channel affects many others downstream who have to depend on
this channel for irrigation. Although these difficulties could be resolved at the farmers’
committee level or even among the farmers involved, often it ends up in damage to the
field channel and denial of water to the farmers. Patient and persistent education of the
farmers at the village level to adapt themselves to the changed pattern of water convey-
ance and application appears to be the only solution.

Frequent meetings, short training programs, pamphlets illustrating the irrigation system
and its operation, visits to an efficient irrigation system, and films and videos about irriga-
tion can make important contributions to farmer education. Simultaneously, punitive
measures against water users who ignore the agreed code of conduct have to be taken
if equitable distribution and economic use of water and proper maintenance of physical
facilities are to be ensured. Unless these follow-up measures are taken during project
implementation, the success of the project will be in doubt. People generally respond
favorably when they benefit. As the rehabilitation project bestows a benefit on the com-
munity, that community would want to use the benefit to the best advantage. As rehabili-
tation projects are more advantageous than new projects in terms of investments and
returns, they should be pursued with' enthusiasm and dedication so that the projects
which once provided an assured water supply could be improved to bestow increased
benefits to the people of the area.



130 CURRENT RESEARCH

REFERENCES

Sakthivadivel, R. et al. 1982. A pilot study of modernization of tank irrigation in Tamil
Nadu. Proceedings of the International Workshop on Modernization of Tank Irrigation Sys-
tems: Problems and Issues. Centre for Water Resources, Anna University, Madras. Feb.

Shanmugham, C.R. 1985. Report on the Ford Foundation-funded Tank Rehabilitation
Research Project. New Delhi, India: Ford Foundation.

Tamil Nadu Agricultural University. 1986. Interim report on operational research project
for tank irrigated areas of Chengalpattu District. Coimbatore, India: Tamil Nadu University.



DEVELOPMENT OF SMALL-SCALE LIFT
IRRIGATION IN BANGLADESH

M.A.S. Mandal*

INTRODUCTION

Irrigation in Bangladesh has been developed under a variety of complex and diverse
conditions. The physical and social environments of agriculture in this country have
resulted in the development of a number of alternative small-scale lift irrigation technolo-
gies, such as deep tube wells, shallow tube wells, hand tube wells, and low-lift pumps. In
addition, there are also traditional manually operated devices such as dhones (conical-
shaped containers, usually 3.0 meters x 0.3 meters, used for lifting water for irrigation),
swing buckets, and dug-wells. The operation of these irrigation technolugies has been
accompanied by a variety of administrative control and support services from government
and non-government agencies, and as a result a number of farmers’ organizational forms
have evolved for the operation and maintenance of these installations.

This paper presents an overview of the development of small-scale lift irrigation in Ban-
gladesh, and highlights recent field research on the organization and performance of irri-
gation systems. The background history of irrigation development in Bangladech ic also
discussed, followed by a discussion of the role of irrigation agencies and farmer-agency
interactions. The author’s own research experiences in irrigation management and per-
formance are discussed in the final section.

BACKGROUND OF IRRIGATION DEVELOPMENT
Physical Context

Bangladesh covers an area of 14.4 million hectares (ha) of which 9.1 million ha are
available for cultivation. The remainder falls under forest or is unavailable for cultivation.
Almost the entire cultivable land (95%) has already been brought under cultivation, and
the proportions of land under single, double, and triple cropping are 54, 39, and 7 percent,
respectively. This means that the required increase in agricultural production has to be
achieved entirely through crop intensification on the existing land, which can be made
possible primarily through the expansion of controlled irrigation and drainage facilities.

Two important climatic factors which have shaped peasant behavior in relation to uncer-
tainty and risk aversion are annual flooding followed by monsoon rains in summer a °d
drought in winter. Rainfall is over 200 centimeters (cm) per year, varying from 550 cm in
northeast to 150 cm in the west. About 90 percent of Bangladesh is vulnerable to flooding

*Assistant Professor, Department of Agricultural Economics, Bangladesh Agricultural University, Mymensingh,
Bangladesh.
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to different depths at one time or another in a typical year, but 70 percent usually expe-
riences deep (1-4 meters) and shallow (0.3-1.0 meters) flooding, affecting crop selection
by farmers.

Although the potential for qround water irrigation is not known at present, it is generally
reported that about 50 percent oi total cultivated area can be irrigated by exploiting both
surface and ground water (Bottrall 1983). Small-scale lift devices are suggested for
extraction of ground water but the choice of technologies (i.e., whether 2 cusec deep
tube wells. 0.75 cusec shallow tube wells, or 0.02 cusec hand tube wells) depends on the
groundwater level. For example, smaller devices like shallow or hand tube wells are inap-
propriate where static water level exceeds 6-7 meters during the dry winter months. In
such situations deep tube wells are suggested, but in any area actual discharges from tube
wells will depend on the conditions of the aquifer, soil permeability, drawdowns, or tube
well-to-tube well spacing

Social Context

Bangladeshs a densely populated country of 98 million people of whom 80 percent live
in rural areas and directly or indirectly depend on agriculture. The density of population in
1984 was 680 per saquare kilometer  There exists a high inequality in the distribution of
land which s the basis of rural wealth and power. Over 56 percent of total households
are virtually landless including those possessing less than 0.2 ha of cultivated area with
ittle or no homestead land, and they work mostly as agricultural wage laborers for their
hvelihood — Small farm owners operating less than one hectare constitute 70 percent of
total farm households but possess only 29 percent of the farm land. At the other extreme,
large farms operating land above 3 ha constitute less than 5 percent but own 26 percent
of total farm land (BBS 1986)

Average farm size has declined from 1.4 ha in 1977 to 0.9 ha in 1983-84 with a high
degree of land fragmentation. About 25 percent of farm land is cultivated under tenancy,
mostly on 50-50 share-cropping arrangements without any cost-sharing f:» inputs. The
terms for land mortgage arz changing from the traditional fixed-term mortgages (khailkha-
lashi) to more stringent unspecified-term mortgages (daisodhi), and the extent and inci-
dence of land mortgaging and share-cropping with not only land but also water are
increasing with the spread of high yielding varieties (HYV) cultivated under irrigation
(Mandal 1985}

Pattern of Irrigation Development

in many parts of the country, particularly in the low lying haor areas, farmers have
been using surface water for irrigation with the help of the traditional manually operated
lift devices, such as swing buckets and dhones. Even open cug-wells have been in use for
extracting ground water in many areas for irrigation. Table 1 and Figure 1 present the
underlying characteristics of different methods of irrigation currently used in the country.
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Table 1. Characteristics of irrigation technologies related to command area (‘000 ha,
1983-64).

Criteria Dhone Swing LLP  Gravity Dug HIW sSTW DTW
bucket canal well

Irrigaton coverage 23850 8380 6668 1340 610 2230 3036 4154

irnigat on Percentage 1270 450 356 72 030 120 162 222

Motive power M M Dt DE M M D/E D/E

Average design thscharge (cusec) 004 006 1.2 - om 002 050-0.75 2

Maximum pumpng height from

water luvel water table (meters) 210 060 91.121 - 610 610 16 757
Capital cost {1981.82 taka® 000} 006 002 50-90 . 0185 0.80 35 400
Working life (years) 5 ? 7 25¢ 3 7 7 715
Potential command area (ha) 020 010 162-324 . 010 020 8.1 324

Subsidy as o of capital
crtet96Y 82) . . 10-75 100 . . . 75-80

‘Taka 21 96 USS1.U0, wi vidonual; D diesel, E - electricity; HTW = hand tube wells; STW = shallow tube wells;
DTW  deep tube wells. Source Adapted from Biggs et al. (1978) and Bottrall (1983). Figures for 1983-84 irrigation
coverage are taken from BBS (1985)Tables 4.31, 4.3Z, 2~ 4.33.

Figure 1. Irrigation sources in Bangladesh.
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The historical background of inigation development initiated by the government has
been a subject of interest or criticism in the country. The first major government attempt
to expand irrigation was the creation of the East Pakistan Water and Power Development
Board in 1959 (now Bangladesh Water Development Board, BWDB) and the formulation of
the first water resources Master Plan in 1964, which emphasized flood control and drzin-
age. This attempt was initiated when widespread floods occurred in the 1950s as a result
of earthquakes in Assam. Also, there was a long tradition of gravity flow irrigation sys-
tems in the neighboring countries (3ottrall 1983). The immediate outcome of such
attempts was the two large systems, the Ganges-Kobadak and Dhaka-Narayangonj-Demra
Flood Control and hrigation Projects, both of which ise high-capacity pumps for primary
Ifting rrom the river

Small-scale nrigation was started with the supply of low-lift pumps by the Bangladesh
Agricultural Development Corporation (BADC) against fixed rental charges under an initial
program called Mechanized Cultivation and Power Pumps Irrigation (MCPPI) in 1962-63,
which was hmited to low lying haor areas of Kishoregonj and Sylhet districts. Low-lift
centrifugal pumps have a 1-2 cusec discharge capacity with a pumping head of 9-12
meters from water level and can irnigate 16-32 ha of HYV rice, depending on soils and
topugraphy {see Table 1), The number of low-lift pumps in operation increased from about
1,300 1 1960 61 to 39,556 in 1983-84 but the areas covered by pumps have fluctuated
with o decreasing trend maily because of inadequate water supplies in the traditional
water sources (e.q., rivers, creeks, beels, and canals). Nevertheless, low-lift pumps are
stlt the single largest irrigation source and cover about a third of the total irrigated area of
the country

The exploitation of ground water started in 1961 with the instaliation of 380 deep tube-
wells of 4 cusec capacity in a compact field in the northern district of Thakurgaon as a
special project of the BWDB. The subsequent development of tube well irrigation followed
a high-cost strategy using sophisticated drilting techniques and imported materials. The
well-publicized Thana Irrigation Programme (TIP) was established, and deep tube well
pumps were rented to farmers’ cooperative societies against payment of fixed annual rent-
al charges. The supervision of cooperative management was given to the well-known
Integrated Rural Development Program (IRDI") of Comilla, which has been recently
renamed the Bangladesh Rural Development Board (BRDB). The costs of deep tube wells
have always been heavily subsidized in the range of 70-80 percent, although the rate of
subsidy has been gradually reduced. The number of deep tube wells has more than
doubled from 7,407 in 1977-78 to 15,519 in 1983-84, to cover about 22 percent of the
total irrigated area (see Table 1),

In the mid-1970s, the government encouraged the developiment of two more small-scale
groundwater devices -+ shallow tube wells and hand tube wells, often called MOSTI
{manually operated shallow tube wells for irrigation). Government sponsorship promoted
the development of MOSTI because these were much cheaper and easier to operate and
manage with nimimum erganizational problems compared to deep tube wells (Planning
Commussion 1982). But these smaller devices were expected to yive better equity results
in terms of benefit distribution, a goal which remained unrealized with deep tube well
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irrigation under the Comilla cooperative system. Shallow tube wells lift water 7.5 meters
and have a 0.560-0.75 cusec discharge, while hand tube wells lift water to the same level
but have only a 0.02 cusec discharge.

In recent years, there has been a shallow tube well boom so that their number increased
rapidly from 20,931 in 1980-81 to 67.803 in 1983-84. These now cover about 16 percent
of the total irrigated area of the country and, if the present trend of credit sale with huge
default in loan repayment for deep tube wells continues, shallow tube wells are likely to
overtake them. The recent rise in shallow tube well numbers has been accompanied by a
government policy of privatizing irrigation equipment and other agricultural inputs.

The commonly used hand tube wells for supplying drinking water were promoted for
irrigation following the serious food shortages after the 1974-75 crop failure caused by
widespread flooding. UNICEF launched a MOSTI Project in 1975-76 by installing 10,000
pumps, and their number rose to 90,000 by 1979. About 22,000 ha (1.4% of total irrigated
area) are currently irrigated by hand tube wells. A hand tube well is a small apparatus with
0.02 cusec discharge and can irrigate 0.1-0.2 ha by lifting water from a maximum depth of
7.5 meters. Although they are cheap, robust, and easily maintained, the expansion of hand
tube wells 1s imited by the extreme drudgery involved in the task of pumping by hand. This
1s one of the reasons that hand tube wells are being replaced by machine-pumped deep
and shallow tube wells.

One may wonder why the decision was not taken to cell irrigation equipment rather
than to continue renting it out. The planning documents on the issue of privatization are
not easily accessible but the BADC (1981) set out the grounds for selling deep tube wells.
Deep tube wells would be sold if: 1) managers of the rented deep tube wells did not follow
technical advice for operation and maintenance; 2) low quality fuels and lubricants were
frequently used, damaging engines; 3) the engines and pumps were not properly main-
tamned during the off-season, 4) irrigation coverage was low; and 5) farmers’ participation
in system mamntenance was poor.

[t1s not yet known 1f there has been any serious evaluation of tube well performance by
the agencies concerned following the privatization program, but sales have been promoted
by many government and non-government agencies. Although it was initially expected
that a certain proportion of equipment {e.g, 10% in the case of shallow tube wells under
IDA credit) would be sold on a cash bas:s, field evidence shows that cash sales have
lagged far behind expectation (Hamid et al. 1982; Mandal 1985).

FARMER-AGENCY INTERACTIONS IN IRRIGATION DEVELOPMENT

In recent years, a number of government and non-government agencies have been
involved in organizing minor irrigation development in Bangladesh. In view of the physical
and social environment of agriculture within which irrigation is promoted (as discussed in
the previous section), different agencies pursue different approaches to organize and con-
trol irngation groups. Tables 2 and 3 summarize the main management functions of the major
government and non-government agencies involved in irrigation development.
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Table 2. Government agencies involved in irrigation development and their management
functions.

Government Agencies Management Functions

Bangladesh Agricultural
Development Corporation

Rental Supplying, siting, installing equipment; supplying
oil, fuel, spare-parts, mechanical services;
collecting rental charges,

Private Selling, siting, and installing deep tube well (DTW)
equipment; supplying major spare parts.

Bangladesh Rural
Development Board

KSS (Farmers'’ Forming and supervising farmers’ cooperatives,
Cooperative Society) providing KSS loans, supporting landless irrigation.
KSS-IMP (Farmers’ Integrating back-up services, providing timely
Cooperative Society- loans, and advising on improved water manage-
Irrigation Management ment and production practices.
Program)
Bangladesh Water Providing irrigation equipment, improving
Development Board the conveyance system, supporting operation and

maintenance of installations, and collecting
water charges.

Bangladesh Krishi Own shallow tube well (STW) sale program
(Agricultural) Bank providing loans for equipment and production: no
responsibility for operation and maintenance.

Commercial Bank ~ Providing loans for purchase of equipment ard
production; no responsibility for operation
and maintenance.

Grameen Bank Supporting landless groups with loans for purchase
and operation and maintenance of DTW and STW:
negotiating with landowning farmers for command
area; collecting weekly installments.

Source: Mandal, unpublished field survey, 1985-86.
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Table 3. Non-government agencies involved in irrigation development and their

management functions.

Non-government
Agencies

Management Functions

Center for Human
Development (PROSHIKA)

Bangladesh Rural
Advancement Committee
(BRAC)

Cooperative for American
Relief Everywhere (CARE)

German Agency for
Technical Cooperation (GTZ)

Danish International
Development Agency
(DANIDA)

Rangpur-Dinajpur
Rehabilitation Service
(RDRS)

Providing security to landless groups for
bank loans for equipment purchases; providing
small operating loans.

Providing financial and advisory support to
landless groups in acquiring and operating
irrigation equipment.

Providing collaborative support for improving
irrigation performance;, collaborating with
PROSHIKA and Grameen Barik to support landless
irrigation {(under LOTUS program).

Providing loans for irrigation equipment
purchases, support services, inputs, and advisory
services in collaboration with BRDB.

Supporting irrigation development in
collaboration with BRDB.

Supporting mostly small farmers with
irrigation equipment, design-improved
MOSTI (Treadie pump, bamboo tube well).

Source: Mandal, unpublished field survey, 1985-86.

Management Functions of Irrigation-Related Agencies

The Bangladesh Agricuitural Development Corporation (BADC) as the largest
government agency has monopolistic control over the procurement and distribution of
irrigation equipment. Under the new sales program associated with the privatization
policy, BADC sells irrigation equipment to individual farmers or farmers’ groups (according
to recent regulations these have to be cooperatives for deep tube wells) against payments
made in cash or through a bank loan. In the case of the sales program, farmers
themselves are responsible for repair and maintenance of machines but BADC should
ideally provide spare-parts on payment and mechanic’s services free of cost. In reality,
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farmers do not receive any mechanical support from BADC which means that they have to
depend on private mechanics’ services developed on local individual initiatives. Under the
rental system, BADC 1s responsible for delivery, installation, and repair and maintenance
of deep tubewells and low lift pumps against fixed annual rental charges to be paid by the
farmers  BADC also has greater control over irrigation equipment under this system and
hence: canadeally influence the formation of irrigation groups and direct the management
functions of the schemes  This s one reason why the BADC officials have been generally
reluctant about the sales program, especially about the sale of previously rented tube
wells to the KSS {farmers’ cooperative societies) which are in control of the BRDB.

BRDB 1s mainly responsible for forming KSS, which are provided with credit to purchase
rrigation equipment. The KSS members also get credit from BRDB for the operation and
mamntenance of equipment as well as for the production of crops with irrigation. Urnder
the BRDB IMP, the KSS members should ideally receve increased credit and back-up
services i terms of tmely supply of inputs, ensured repair services for irrigation
equipment, and extension advice, all directed tewards improving irmgation performance.

The three agencies, BKB, CARE, BADC, are jointly responsible for assisting farmers of
different tube well schemes to increase production and income under a program called
Deep Tube well Irrigation and Credit Program (DTICP). They provide improved methods of
water delivery, arrange necessary credit and complementary inputs, and train farmers to
practice improved crop production techniques.

Under its shallow tube well program, the BKB (Bangladesh Agricultural Bank) sells shal-
low tube wells directly to farmers against loans. The BKB takes responsibility for installing
the shallow tube wells through its appointed dealers, but the operation and maintenance
of the tube wells become the sole responsibility of the tube well owners.

A very recent and, to some extent, remarkable form of organizational support for
irngation s the introduction of a landless irrigation program with PROSHIKA as the
proneer. In recent years, Graimeen Bank also started its landless irrigation program, which
15 concentrated mosily in Tangail. PROSHIKA provides security for bank loans advanced to
the landless groups and also provides small operating loans if there is an emergency. On
the other hand, Grameen Bank itself provides credit to landless and near-landless farmer
groups to enable them to buy, install, operate, and maintain irrigation equipment {mostly
shallow tube wells) The bank also assists the landless groups to negotiate with the land-
owning farmers who put therr land under the landless groups’ command areas and use
irrigation water. In this program, the aroup is entirely responsible for delivering water to
farmers’ plots and for the construction and maintenance of canals.

Some Areas of Farmer-Agency Interactions
The farmers have to interact with officials in a diverse and complex rural environment.

Selected areas of interactions relevant to the acquisition and operation of irrigation
equipment are discussed below
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Sanction of tube wells. The sanction of tube wells which are purchased through loans is
dependent on the feasibility reports submitted by the representatives of the Upo-Zilla Irri-
gation Team (UIT). There are frequent reports that the feasibility reports are faulty in that
the specified inter-tube well spacing requirements are violated or the installations are
incorrectly sited, and that these acts are made possible through bribes. An imimediate
consequence of such interactions between tube well buyers and approving authorities is
the widespread encroachment of deep tube well areas by shallow tube wells resultirg in
reduced command area per installation. Furthermore, such problems are often used by
tube well buyers as excuses for not paying loan installments or tube well rent charges.

Sanction of loans. Credn-purchased deep tube well loans are sanctioned to the KSS
which, in most cases, are dominated by a few members who have influence either through
therr connections with the officials or by virtue of their wealth and power in the
community. There are allegations again that loans disbursed by the officials in the name of
the KSS are actually allocated to those few who negotiate and keep on good terms with
the agencies concerned These few often divert the loan money to other profitable
businesses. One of the serious consequences of this is the huge default in loan
repayments, which ultimately affects irrigation performance because lenders are reluctant
to make fresh loans for irrigation or crop production. The agencies concerned s3y that they
have neither the authority nor enough incentives to enforce actions against loan
defaulters.

Provision of electrical connections.  Electrical connections are given to tirrigation
mstallatons mostly through contractors against payment of exorbitantly high charges:
Taka 30,000-40,000 (US$1,366-1,822) for deep tube wells and Taka 10,000-15,000
(US$455-683) for shallow tube wells. There are widespread allegations that most
connections are not officrally approved, but it is the sole responsibtlity of the contractors to
negotiate with the relevant offices and obtain the connections. Field experiences suggest
that because of private negotiation between the contractors and tube well owners,
tonnections are given to installations which cannot be correctly sited according to the
spacing specifications of the BADC, which ultimately results in reduced command area of
the existing installations

EXPERIENCE OF FIELD RESEARCH ON IRRIGATION

The arngation-related agencies mentioned earlier have different approaches toward
controlling or managing different hft-irrigation  technologies, and therefore provide
different mcentve structures for the water supphliers, water users, and direct or indirect
beneficianies of nngation installahons. It s hypothesized that the pattern of ownership
and control of wnigation equipment and other resources, including land, characterize the
form of management in small scale irmgation schemes and create differential incentive
structures for participants inirngation, which ultimately manifest in the different levels of
rnigation performances and efficiencies.!
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A broad study was conducted in 1985 at the Bangladesh Agricultural University (BAU),
Mymensingh, as part of a Ford Foundation supported research project in order to verify the
above hypothesis. The major objective of the study was to evaluate the performance of
different lift-irrigation technologies which are sponsored and controlled under differznt
management approaches by selected government and non-government agencies involved
in irrigation development, and then to explain variations in performance in terms of
physical, technical, social, economic, and administrative factors. The two major criteria for
evaluating irrigation performance were productivity and equity. The detailed methodology
of this study was discussed in Mandal and Dutta {1985, 1986) but the salient features are
discussed below.

Research Design

The study was planned to be carried out in two phases, and a multi-disciplinary
approach was employed by including engineers, economists, and agronomists on the
research team. For the first-phase study, a broad survey was conducted on 100
installations, including deep and shallow tube wells and low-lift pumps under 7 different
agency/management approaches in 2 different ecological zones of Tangail and Gazipur.
These were: 1) BADC Rental Program, 2) BADC-private (sales program), 3) BRDB-KSS, 4)
BRDB-KSS-IMP, 5) BKB Shallow Tubewell Sales Program, 6) Grameen Bank, and 7) BKB-
CARE-BADC Deep Tubewell Irrigation and Credit Program (DTICP).

One requirement of this comparative study was the selection of irrigation units which
were operated under different main streams with specialized management approaches but
in a single area with uniform ecological characteristics. This required the research team
to make extensive exploratory trips to the offices of the agencies concerned and to the
fields in a number of Tangail and Gazipur district Upo-Zillas immediately before the start of
the irrigation season. The initial selection of these two areas was made because of the
presence of more specialized programs, such as the landless irrigation program under
PROSHIKA and Grameen Bank in Tangail and the BKB-CARE-BADC program in Gazipur.

The irngation units under study were randomly selected from the relevant lists provided
by the respective agencies. Field verificatrons showed that some of the randomly selected
units were either non-existent or not managed by the agency mentioned on the ariginal
hst. In cases where the desired number of installations was not available (especially
under specialized programs), matching combinations of other technologies and institutions
had to be found near the infrequently occurring ones to limit the agro-ecological and
socio-economic variations. Finally, 44 deep tube wells, 37 shallow tube wells, and 19 low
it pumps were surveyed, including 5 of the first, 10 of the second, and 5 of the third rom
each of the agency/management approaches selected in the 2 areas.

In this study, two types of survey were conducted simultaneously -- one on technical
and the other on socio-economic aspects of irrigation. For the socio-economic survey,
apart from managers/owners, one small-scale farmer, one medium-scale farmer. and two
large-scale farmers, and two landless laborers working in the vicinity of the selected
command areas were also interviewed because they were the individuals first
encountered by the investigators.
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In the second phase of the study, in-depth case studies were made on four selected
irrigation sites: one deep tube well under private management, one deep tube well under
KSS management, one shallow tube well under private management, and one shallow
tube well under Grameen Bank landless group management. Both technical and socio-
economic investgations were conducted at these sites by direct field measurement
methods as well as through interviews  In addition, a quick follow-up survey was
conducted to record changes in command areas and yields under those installations in
Tangail which were studied during the first phase

Organization of Irrigation Groups

Irnigation groups can be classihed into three broad categories: 1) KSS groups; 2)
nformal non-KSS groups, and 3) landless controlled informal groups. KSS groups are the
most formally orgamized, ideally having a representative management in which a
committee adopts and umplements decisions on the basis of group participation. These
groups are requuired to maintamn separate records of group activities, such as farmers'’
register, block register, cash book, land register, and receipt book, although in practice
these are not adequately mamtamed. Informal non-KSS groups are formed or at least
histed mainly to show the required rrrigation command areas while applying to agencies for
irnigation sets, loans, and other seivices. Under landless controlled irrigation, written or
unwritten agreements are made between landless groups and the prospective landowning
water users  In this case, landless groups are responsible for delivering water to farmers’
plots, while the water users are responsible for applying adequate amounts of inputs on
tume and for paying water charges.

The methods of water distribution are flexible for most irrigation schemes. Empirical
information from Tangail and Gazipur (Table 4) reveals that there are vsually four differ-
ent, but not necessarily mutually exclusive, methods for on-farm water distribution: 1)
biockwise rotation, 2) canalwise rotation, 3) water delivery on demand, and 4) water
delivery on demand against user's fuel.

In most tube well schemes, canalwise rotations are practiced in distributing water, but in
actual practice a comtination of these methods is followed to meet emergencies or to
satisfy specific purposes. The worst form of distribution is the delivery of water against
the user’s own fuel because it hinders timely defivery of adequate water to fields. This
system of water delivery affects irrigation performance seriously because priority is fixed
not on the basis of crop-water needs but according to the individual irrigator’s ability to
rnanage his fuel. However, in the absence of an electrical power source, for schemes with
variations n land topography and distances of individual plots from water sources {as
found in some parts of Gazipur), individualistic methods of supplying fuel help to avoid
misgivings and distrust and thus contribute to keep the schemes going.

Different systems of payment for water provide difi -ent levels of incentives for water
suppliers and water users. Evidence from the field revealed four different systems of
payment for water (Table 5). The most common practice is cash payments,usually fixed at



142 CURRENT RESEARCH

a rate per unit of land irrigated. One recent payment system is to pay with a share of rice,
the share ranging from 20-25 percent of the harvest. This newly emerged system of
share-cropping has accompanied the privatization of irrigation equipment and is expanding

rapidly.

Table 4. Methods of on-farm water distribution in Tangail and Gazipur.

Methods Main features Remarks
Blockwise Command area divided into Efficient water distribution
rotation blocks, served water in requires extensive management
weekly or daily rotations, time and skills, cooperation,
supervised by line/drainmen. and group management.
Canalwise Distribution by one or two Commonly practiced, flexibie,
rotation main canals at a time, while problems arise with canals
other main canals are oper- of different capacities and
ated by turns, start iriga- length serving plots at dif-
tion from tail ends, needs ferent distances from the
supervision by line/drainmen. turn-out.
Delivery on Water delivered as and Practicable with abundant
demand when demanded or drain- water, problematic with low
men report, no fixed discharge, poor conveyance,
preference. or machine breakdowns.
Delivery on Water delivered as fuel Inefficient, inadequate
demand supplied, prioritized as irrigation, huge water loss,
against “first come with fuel- practiced where topography
user’s fuel first served with water.” and plot distance vary widely.

Source: Mandal, unpublished field survey, 1985-86.

Salient Features of the Research Findings

The detailed analyses of the collected data and the preliminary results are presented in
the proceedings of the workshop that was held at the Bangladesh Agriculturail University
in November 1985. Some of the major findings are presented here.

1. BRDB-KSS-managed deep tube wells and shallow tube wells have poor performance as
evidenced by low command areas, low yield, and low output in both areas (Tables 6 and 7).

This implies that the KSS suffered from internal contradictions and organizational
weaknesses.
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Table 5. Mode of payment of water charges in Tangail and Gazipur.

Mode Water charges Payment procedures

Cash {Fuel Tk 1112-3788/ha 2-3 installments, at least

by water (US$50.64-171.13/ha) part paid in advance, balance
supplier) usually after harvest.

Cash {Fuel Tk 706-1765/ha 2-3 installments, part in ad-

by water (US$32.15-80.37/ha) vance, balance mid-season and
user) after harvest as in Gazipur.

Cash payment Tk 30-40/ha
on hourly
basis
Crop-share 20-25% of crop
payment (Fuel

by water

supplier)

(US$1.37-1.82/ha)

Payment usually made immedi-
ately after water delivery,
common in Gazipur.

Share of crop collected from
fields usually by counting
bundles of harvested rice as
in Tangail.

Source Adapted from Manrdal (1 985), Tables 5a and 5b

Table 6. Indicators of economic productivity of lift-irrigation technologies in Ghatail-

Kalihati, Tangail.

Agency/technology/

No of Command

Yield Total output

management/ payment units area(ha) (kg/ha)  ('000 kg)
oTWwWw

BADC-rental 5 16.48 5536 91
BADC-private 4 23.37 5124 120
BRDB-KSS 4 13.30 4975 66
BRDB-KSS {IMP) 2 26.95 5143 139
Grameen Bank 3 22.30 4700 105
Diesel 11 18.48 5112 94
Electricity 7 20.95 5128 107
All rental 9 19.39 5361 104
All private 9 19.48 4881 95
Cash payment 5 23.66 5344 126
Crop share payment 13 17.81 5006 89
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All 18 19.44 5120 99
STW

BADC-private 11 4.93 5656 27
BRDB-KSS 8 3.13 5227 16
BKB 10 4.98 5614 27
Grameen Bank 8 5.26 5855 31
Diesel 34 4.66 5686 26
Electricity 3 4.33 5787 25
All 37 463 5602 26
LLP

BADC-private 5 8.15 4882 40

Source Adapted from Mandal (1985), Table 6a.

2. BADC-rented deep tube wells have higher yields but low coverage per unit, while
BADC-private deep tube wells showed higher coverage but lower yields because of inade-
quate water supply to larger command areas. However, when all rented deep tube wells
were compared with all private deep tube wells, the rented ones did better in terms of total
output, but the difference was not significant (Tables 6 and 7). Furthermore, water users
using private deep tube wells had lower returns over water costs than those using rented
deep tube wells. This raises serious questions about the efficiency of the privatization
policy.

3. Deep tube wells under BRDB-KSS (IMP) show better initial performance compared to
deep tube wells under other agencies or management approaches because of integrated
back-up services provided by the support agencies. But the success is discounted by the
many drop-outs from the program. The drop-outs occur when the promised assistance is
rot continued; it is also possible that only the better performing schemes are included in
the IMP, which abandons those with problems {see Tables 6 and 7).

4. Specialized irrigation programs such as deep tube wells under CARE and shallow tube
wells under Grameen Bank show high performance which seems due to strong
support services by CARE and better water delivery by the landless groups under Grameen
Bank, but these programs are also vulnerable to frequent drop-outs (for evidence on drop-
outs, see Biswas 1985).

5. The major factor affecting irrigation performance appears to be the mode of payment for
water. The share-cropping payment systems (in Tangail) and the systems where farmers
bought their own fuel (in Gazipur) showed lower coverage, yield, output, and returns to
farmers than cash payment systems.
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Table 7. Indicators of economic productivity of lift-irrigation technologies in Gazipur.

Agency/technology/ No of Command Yield Total output
management/payment units area(ha) (kg/ha) ('000 kg)
orw

BADC-rental 7 21.40 4947 106
BADC-private 4 27.73 4574 127
BRDB-KSS 6 18.16 4554 83
BRDB-KSS (IMP) 3 24.90 4962 124
CARE 5 23.60 5162 122
Diesel 22 22,54 4861 110
Electricity 3 2212 4460 99
All rental 17 21.32 4970 106
All private 8 25.00 4527 113
Cash (managers’ fuel) 15 25.33 5012 127
Cash (farmers’ fuel) 10 18.24 4402 80
Al 25 22.50 4814 108
LLP

BADC-rental 5 16.49 4767 79
BADC-private 5 6.45 4942 32
BRDB-KSS 4 16.63 5619 93
Diesel 7 8.49 4856 41
Electricity 7 17.40 5222 91
All rental 8 16.74 5041 84
All private 6 7.88 5348 42
All 14 12.94 5112 66

Source: Adapted from Mandal (1985); Table 6b.

6. The distribution of benefits from irrigation is skewed strongly to those having control
over water sources and land, and the process is further accelerated by the em :rging hard
contractual terms for water (e.g., share-cropping with water in Tangail), share-cropping
with land, usufructuary land mortgaging, and money lending for usurious interest. These
ultimately affect the performance of irrigation.

7. In spite of high profits accruing to equipment owners/managers, especially under
share-cropping payment systems, there are many defaults in payment of loans and rents,
implying a failure within the state bureaucracy.
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NOTES

'A detailed theoretical discussion on the structure of incentives is presented in Palmer-Jones {1985).
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IDENTIFYING ASSISTANCE NEEDS
OF FARMER-MANAGED IRRIGATION SYSTEMS

Honorato L. Angeles*

INTRODUCTION

The task of increasing food production to sustain the food requirement of a rapidly
increasing world population would be made easier through the increased availability of
irrigation.  Sad to note, however, is the difficulty of developing water resources for
irrigation. The cost involved has become prohibitive in most developing countries where
more food production is badly needed. Thus, new projects and development of new water
sources for irrigation development in most countries have been relegated to lower priority
in favor of improving existing systems to maximize their utilization.

Farmer-owned and managed systems, estimated to represent more than half the total
rngated areas in most countries, have become the present focus of attention. in the
Philippines, 1t 1s estimated that 56 percent of the irrigated area falls under communal and
pump development projects. About 580,000 hectares (ha) of land are irrigatec by systems
that are owned and controlled by farmers (Bagadion and Korten 1980). Gouvernment
assistance 1s made available to irrigator associations for the improvement of their systems.
Some  systems or portions of systems that were once managed by the government are
now being turned over to farmer associations to own and manage because of the financial
burden to the government and the belief that farmer associations have the potential to
manage the systems more efficiently.

In order 1o harness the potential of farmer-managed systems, adequate support from all
sectors, especially from the government, must be given. The kind of support and
assistance needed should be properly identified, and the manner of providing assistance
must be carefully studied if it is to serve its purpose. There are instances where
assistance improperly timed and completed was detrimental to the effectiveness of the
systen (Coward 1983) Towards this end, the Central Luzon State University (CLSU) has
embarked on research activities focusing on systems managed and operated by farmer
associat,ons. The purposes are to understand properly the manner in which this type of
system s operated and managed and to identify the kind of assistance farmers need and
the best way of providing such assistance.

Classification of Farmer-Managed Systems
To 1dentfy assistance needs, farmer-managed systems were classified into three

categories based on the system’'s historical background: indigenous systems, modified
systems, and government turned over systems.

"Associate Professor and Dean, College of Engineering, Central Luzon State University, Munoz, Nueva Ecija,
Philippines
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Indigenous systems. These are traditional systems that are built, owned, and managed
by farmer-users which have not received any form of assistance from the government or
from other sources for construction, operation, and management. Canal networks of these
systems are usually crude and without permanent controls, measuring structures, or other
facihues  The diversion structures are usually made of logs, stones, brush, and tree
branches that are easily washed away when the streamflow swells

Modified systems. These were indigenous systems until the government intervened and
provided financial assistance 1o the farmer users, particularly for improving the systems’
physical taciliies Diversion dams that used to be made of logs, stones, and brush have
been made permanent Turnouts, checks, and other facilities have become more

sophisthicated

Governmeni tumned-over systems These are systems that used to he owned, operated.
and managed by the government — The irnigation facihitios are mostly permanent and
contin some degree of sophistication, as compared to mdigenous systems  Systems that
are a heavy burden to the irmgation agency m terms of fimancial viabihty are turned over to
the farmer users after some degree of physical rehabiltation in the systems' structures
and orgamzing activities takes place. Farmers, not previously involved in the system operation
and management nor having experience in such activities, are trained to manage systern
functions, such as water allocation and distribution, repairs and maintenance, and fee
collection.

Research on Farmer-Managed Systems

A multdisciphnary research team composed of engineers, social scientists, and
economists was organized at CLSU to examine the operation of different types of farmer-
managed irrigation systems.  The following discussion presents the observations and
findings from a comparison between the indigenous-type systems and government-turned-
over systems under study. Research activities on a modified system have barely started
and as yet little can be reported.

Research Methodology

The research procedure is common to all systems under study. It consists of three
phases. First, the observation phase documents the operation and management of the
system.  Close observations are made of the water allocation and distribution, system
maintenance, financial and conflict management, farming practices, and socio-economic
conditions of the people 1n the community. In this report, however, emphasis will he only
on water allocation and distribution and system maintenance activities.

In the second phase, farmers participate in identifying and discussing problems
regarding the operation and management of the system;, these problems are then analyzed
in order to arrive at solutions. Some degree of overlap, however, exists between this and
the observation phase.
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The third phase implements agreed solutions or actions regarding the identified
problems. Implementation is done by the associatian after detailed discussion with
farmers. Close observations and monitoring of farmers’ attitudes and responses 1o these
changes follow implementation

Research assistants are ass.gned to the study area  Data is gathered using participant-
observation methods  The research assistant resides within the locality which enables
him to observe all farmer acavities relevant to the management of the systems, such as
meetngs, surveys, sharing sessions, and group works. Unstructured interviews are held
with farmers regarding issues and problems encountered 1n operation and management of
irrgation systems

INDIGENOUS SYSTEMS
Description of the System

A system with a service area of about 337 ha with 150 farmer-users was selected as
the study site. The system s a run-of-the-river type and is operated and managed by an
association of farmer users which s headed by a president. The other officers of the
assoctation are the vice-president, secretary, treasurer, and three auditors. These officers
are selected by an elected Board of Directors frem Board members. In addition, a water
master s selected from outside the Board and assists the president in water distribution and
allocation activities  He s the only paid officer of the association and receives 12.5
kilograms (kg) of rough rice per year by every farmer who uses the system’s irrigation
water. When water 1s scarce and the water master cannot cope with work, water
mspectors are hwed and also given remuneration. The organizational set-up is shown in
Figure 1

The water s diverted from a stream with the aid of a brush dam placed ac.oss the
stream  The steamflow at the location of the dam 1s shared with another irrigation
system on the opposite side of the stream (Figure 2}, The shaning arrangement is that the
other system gets one-third of the flow during the wet season and gets one-day flow per
week dunng the dry season.

Rice s planted during the we: season Dry season crops include onion, garlic, peanut,
corn, and vegetables cuch as tomato, eggplant, and various kinds of bean.

The whole service area of the system s divided into four divisions for water distribution
(Figure 3)  Water diverted from the stream is distributed to the syslem’s service area
through the four kilometer (km) long main canal. The main canal branches to a lateral
canal about 0.75 km from the dam which serves a portion of Divisions | It, and H).
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Figure 1. Organizational structure of indigenous system,
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Figure 2. Brush dam method of sharing water with other systems
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Figure 3. System layout showing location of divisions I-1V.
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FARM ROAD

The limited amount of water during certain times of the dry season would hardly reach
the far end of the system if allowed to flow through the main canal as it is quite wide,
causing slow movement of water and more conveyance losses. To remedy the situation,
the farmers constructed a small temporary canal parallel to the main canal to convey the
small quantity of water to the far end of the system.

Irrigation Practices

Except for isolaled cases, flooding is the general method of irrigation in the area.
Irrigation enters into paddy fields directly from the canal by cutting the embankment. For
farms far from the canal, during the dry season the farmers use temporary farm ditches to
convey irrigation water to their fields. During the wet season, however, water is conveyed
from paddy to paddy. The amount of irrigation needed depends on the individual farmers’
judgement. No measuring device is employed. For rice crops, most farmers wait until
water almost overflowed their paddy dikes before releasing the flow to the next farmer. In
the case of upland crops, irrigation is stopped when all the fields up to the farthest end
become wet.

Water distribution and allocation

The water sharing arrangement in the area is basically rotational. Rotation at different
levels of organization is used for the wet and dry seasons. Although there are no measuring



154 CURRENT RESEARCH

devices nor permanent control structures employed, the institutional arrangements
evolved by the farmers for water allocation have enabled the association to cope vsith the
situation and distribute water to the fields.

Even before the research project started, the association had its own water distribution
and allocation scheme which the farmers followed for many years. The association had
adopted distinct rotation schedules for the wet and dry seasons and these ware 1in use
during 1he study observations These are described below

Wet season. During the wet season, the following nnigation schemes were
implemented at different times dependimg on the amount of avanlable water

Continuous flow irrigation  This s practiced while there 15 still frequent ramfall and
ample discharge from the source  Water flows continuously into the man canal and
farmers use it anytime they want iv. There are cases, however, where upstream farmers
totally check the flow to downstream fields  If farmers downstream need water, they
mform the upstream farmers and usually the problem s settled. In cases of disagreement,
the intercession of the watermaster or the president 15 sought

Rotation by division. This s used when contimuous flow irngation no longer works due
to a decrease in the amount of water entenng the system. Each of the system’s four
divisions recewves water for a certain time penod within a 13-day cycle (Figure 4).
Distribution within the division s the farmers’ concern and rotation usually goes from
upstream to downstream. In some cases, all farmers in the division are not able to irrigate
their fields during the division’s scheduled time; these are given the first priority during
the division’s next turn. The cycle 1s repeated after the last farmer in the division has

irngated tus fields

Before irngation by rotation is implemented, the four divisions are ranked according to
urgency of therr needs for irngation water, based on the predominant condition of the
standing crops in the area. This is done to determine who gets water first, which is
decided by the president of the association upon the recommendation of the watermaster
who 1s expected to know the condition in each division.

As can be seen in the schedule, there is inequality among divisions in area planted and
irrigation time allotted. This is tolerated in the case of Division | because farmers in this
division were the original users of the system when it was first built and have prior right to
the use of water. In the case of Divisions Il and IV, farmers can get water from another
source to supplement their needs.

Rotation on a time basis within the division. Whenever water becomes insufficient such
that a majority of the farmers in a division are unable to irrigate their farms during the
prescribed schedule for the division, water is allocated to each farmer in the division on a

time basis.
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Figure 4 Rotational irngation by division during the wet season.

Div Area ! 1203141516 718191101 1121131112 314]l6l16]|7
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|
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Othe Given 1 3 of the strieamflow as continuous flow to its
systems diversion canal

Itis worthwhile to mention thatin the previously discussed rotation by division, water is
dverted simultimeously into the fields of two or three farmers, depending on the volume
of flow, and released only when thewr water needs are satisfied. This practice places the
tail end farmers at the mercy of those upstream in ther division  Thas situation usually
becomes a source of conflict among farmers whenever there 1s water scarcity. To remedy
this situation and to give equal chance to every farmer, the time allocation for cach farmer

1S adopted

In the rotation on a tme basis, the total time allotted for the division 1s divided by the
total number of hectares farmed in the division to get the time allocation per hectare. It
becomes the farmer’'s responsibility to apportion the amount of water he is to receive
within his time schedule. Regardless of whether he finishes irngating his field or not, as
soon as his time is up, the next farmer gets the water. The time allocation per hectare in
each of the divisions 1s shown in Table 1.

Tabie 1. Time of irrigation per hectare for each division.

Division Area planted Time allotment Time per hectare
(ha) (days) (minutes)

| 715 4 80.6

] 85.0 3 50.8

1] 354 3 122.0

v 111.56 3 38.7
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Dry season. In the dry season (December-May), a different water allocation scheme is
used. The water flow into the system during this period is quite low due to decreased
rainfali. Only about 40 percent of the total arca is planted (mostly areas close to the canal
and the upstream portion of the system). The following schemes for water allocation were
used in the study site during the period of observation.

Rotation by division. Continuous flow was not practiced during the dry season. The first
level of water allocation was rotation by division (Figure 5). During the first months of the
season, water shortage was not yet critical.  The crops were still small and only a few
farmers planted their crops so that the amount of water entering the system was still
sufficient

Figure 5 Rotational irrigation by division during the dry season.
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|
f 390 i |
— . i
v 136 4 i ‘ |
H I
Other sy steme; i‘ ;
! 1

Durg the dry season, Diision | irnigated on Monday from noon to 6pm and on
Tuesdays and Fridays from 6am to 6pm, a total of 54 hours per week. Division Hlirrigated
on Monday, Wednesday, and Friday from 6pm to 6am, and Dvision 1l irrigated on Tuesday
and Thursday from Gpm to 6am  Division IV used water from 6am Saturday to Gam
Sunday The remaming hours of the week (6am Sunday until noon Monday) were given to
the system on the other side of the stream The whole irnigation flow was diverted to the
division scheduled 10 use the water

Although the wet season irngation cycle 1s 13 days, the dry season cycle 1s only seven
days Farmers gave two reasons for the difference a) Because the mea planted to crops
during the wet season was larger than the area planted during the dry {only about 40
percent of total area), a shortirmgation penod was nol enough to irmigate one division. On
the other hand, in the dry season a three day irngation pertod for one division was found
by farmers to be quite long, especially during the first few months of the season when the
inflow s still large. b) Because the streamiflow during the dry season decreases with time,
shorter intervals duning this period will give every division then turn when the flow 1s still
large
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Rotation by subdivision. During January and February, the available irrigation water
decreased tremendously and that, in combination with & maximum water requirement for
the standing crops led to a water shortage in the system. Some farmers in one divisior
were unable to get water during the division schedule; 1n some cases, even after two
irngation cycles. This was particularly true for farmers in the downstream end of the
dwision. As a remedy, the division was subdivided and each subdivision given a definite
schedule within the division schedule (Figure 6)

Figure 6. Rotational irrigation by subdivision during the dry season.
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Rotation on a time basis in the subdivision. Another arrangement was adopted by the
association during severe water shortages to give each farmer a chance to use water
during the subdivision schedule. The total number of hours allotted for the subdivision
was divided by the number of farmers to determine the time that each farmer could use
water during their subdivision’s turn. This is quite different from what was done during
the wet season. The main justification given by the farmers for the difference was the
need to give every farmer equal opportunity during the dry season considering that not all
the area could be planted. This also discouraged farmers with plenty of resources from
monopolizing available water by planting more land. It is interesting to note that during
the dry season, the variation 1n area cultivated among farmers in the system was quite
minimatl.

During the period of observation, only one subdivision in the entire system implemented
the time allocation schedule. Other subdivisions allocated water only according to rotation
by division and subdivision. With the rotation on a time basis, farmers prioritize the use of
water during their schedule: they first irrigate the portion of their field that badly needs
water
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System Maintenance

To maintain the irrigation system'’s physical structures, the association from time to time
organized group works. Work consisted primarily of repairs and reconstruction of the
damaged portions of the canal network and the diversion dam, or cleaning and desilting
the irnigation canals.  When repairs and maintenance of major irrigation structures and
brush dams werc reguiied, the association called for group work to do the job. Jobs which
required less effori, nke cleaning, weeding, or desilting of irrigation canals, were left to the
individual farmers concerned. Specifically, if a certain length of the canal passes through
or beside a farmer’s fields, that farmer 1s responsible for cleaning and maintaining that
portion of canal.

Group works are usually called by the association president upon recommendation of
officers or members. Information regarding group works is disseminated to farmers by the
watermaster who goes around the barrio (town or village subdivision) informing the
farmers. He also requests farmers to pass on the information to others they meet.

During the first year's observation, four group works for system maintenance were
performed by the association. The first consisted of deepening and narrowing a shallow
but wide canal starting from the system’s earth dam and going downstream. Only 40
percent of the 138 farmer members attended the activity. Some farmers who were not
able to attend the group work said they were too busy at that time while others claimed
they were not informed of the project.

The second group work was to repair the system’s washed-out brush dam. Although this
type of work required the participation of all farmer members, only about 70 percent
participated. Some farmers brought with them bamboo poles for strengthening the dam
foundation, while others brought jute sacks which were used as containers for sand and
other filler materials. Brush and tree branches were also used. A month later, the newly
repaired brush dam was again washed out. A second repair was performed by 43 farmers.

Another group work involved only farmers in Diviston Ill. It consisted of repairing an
earthen dam used to divert water from the main canal to the lateral canal that services
this division, and cleaning the lateral canal. The group work was arranged by the farmers
in Division Il with help from the watermaster and the barrio captain, who has a farm in
the division. It was also observed that some downstream farmers, especially those
suffering from reduced canal flow to their farms, followed the canal upstream to check for
and remove obstructions in the canal.

Problems and Needs

Based on observations of the system, it could be safely said that its operation and
management is quite satisfactory. The association has water aliocation and distribution
schedules to cope with different situations that occur. It has also demonstrated its
capability, to a certain extent, to mobilize lahnr for system maintenance activities, to
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resolve conflicts among its members regarding water use, and to collect fees for use by
the association. It is believed, however, that the operation and management of the system
could be further improved if identified problems could be solved and needs provided for.
These are discussed below.

Limited water supply during the dry season. The nature of the system as a run-of-the-
river type suggests that the most obvious problem is the scarcity of water during the dry
season. The solution is to provide a water impounding reservoir 1o store water during the
wet season for use during the dry Improvement of the system’s diversion structure by
making it permanent would have minimal effect in solving the problem. Although the
present diversion dam 1s crude and could be easily washed away durning heavy rains, it is
capable of diverting the entire streamflow during the dry season if necessary. With a large
and more permanent diversion structure, the service area of the system would be
increased but this 1s not the concern of the association Apart from the financial burden, if
a permanent diversion dam was constructed, mamntenance of the dam when silted would
be a potential problem for the association

The construction of a storage reservoir for the system is definitely not within the
financial capability of the farmers.  Only the government could provide this kind of
assistance. However, considering the financia! situation of the government, it may be
limited as well. A water impounding project was initiated in the system last year only to
be halted for fack of funds after a change in administration

Complacent attitude of the farmers The tendency most people have to maintain their
traditional ways 1s not conducive to improving the operation of a system. The farmers
have become accustomed to the water allocation and distribution methods passed to them
by their ancestors, and few would care to change them, even for the better

There should be a program armed to activate wrigator associations and to motivate them
1o improve their systems. In the system under discussion, the presence of the research
team in the area rekindled the mnterest of the farmers in their system and the association
became more active without direct motivation by the team. The government could do a lot
in this direction

Lack of exposure to new rdeas on system management and modern agriculture. One
factor that contributes to the complacent attitude of some farmers 1s their lack of exposure
to alternative procedures and techmiques. Farmers should be introduced to new ideas and
techniques of system management. Traming programs, seminars, and workshops should
be conducted where irnigators’ assoctation officers and members could participate.

In the system under discussion, workshops on system management were facilitated by
the rescarch team using traiming modules prepared by representatives from different
government and private agencies mvolved i communal irrigation in the Philippines. In
the workshops, the rnigators’ associations were able 1o examine thoroughly therr
operational procedures i managing their system, which led to a revision of their water
allocatipn schemes, system maintenance plans, and administrative regulations.
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In the case of the water allocation schemes, for example, the inequity in favor of the
upstream division caused a revision in both upstream and downstream allocation
schemes. Figure 7 shows the revised allocation scheme for the wet season. Previously,
the upstream division usually irrigatec for four days while the downstream divisions were
allotted only three days each. Al the divisions now are given three days. The argument of
prior right to justify the inequity was not accepted because land owneirships have changed
in the area and most of the original farmers or their descendants are no longer in the
upstream division. Furthermore, the upstream farmers already have an advantage with
easy access to water.

Figure 7. Rotational irrigation by dwision during the dry season.
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After implementation of the revised schedule, there was a general feeling of satisfaction
among the farmers. Even upstream farmers who resisted the change felt that the
decrease in the time allotment for their division had not affected their farming activities.
On-farm water management should also be considered in a training program or seminar
for farmers. Proper understanding by farmers of this aspect should lead to the
improvement of the management of the system.

GOVERNMENT-TURNED-OVER SYSTEMS

A system turned over by the government irrigation agency to a farmer organization for
operation and management is one type of system that the CLSU Irrigation Management
Research Tearn is currently studying. The specific objectives are as follows:

1. To obtain comprehensive knowledge about the experiences of irrigators’ associations
taking over the management of an irrigation system.

2. To identify the kind of assistance needed by users in the operation and maintenance of
an irrigation system.

3. To formulate and implement action programs to assist the fariner associations in
managing their system.
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Research activities in this system have been underway for over a year now and are still
in the observation and problem identification staye

System Description

This s @ pump rnigation system which receives its water supply from the main canal of
a large gravity type system  Two 8-inch (20.3 centimeters) pumps are being used to hifi
water for irrigation  The pumps are driven by two 150-kilowatt electric motors and are
operated alternately The system was constructed by the National Irrigation
Admimistration (NIA) and became operational in the early 1970s under NIA management.
The high operational cost and low rrigation fee collection rate prompted the NIA to turn
over the management of the system to the association.

Before the turnover, however, NIA did general rehabilitation work on the system,
Damaged irngation structures and farm roads were reparred. The NIA provided materials
while some of the labor requirements were contributed by the irrigators’ association. The
agreement is that the association will pay the NIA one-half cavan (25 kg) of rough rice per
hectare per year for 25 years  Also prior to turnover, organizing activities were done. The
system was fully turned over to the association at the start of the 1984 wet season.

The system is divided into 28 divisions based on the number of turnouts. Each one has
its own irrigators’ association which 1s locally known as the Bukete ng Samahang
Magpapatubig (irrigators’ association, BSM) headed by a chairman. The BSM chawmen
form the Board of Duectors The Board then elect among themselves a set of officers
for the irrigators’ association (IA) for the entire system. The system's service area was
originally 688 ha but, because of the suspension of one BSM for not paying their dues to
the system IA, the remaining area 1s 653 72 ha for 27 BSMs. The IA’s organizational
structure is shown in Figure 8

The president acts as the head of the system IA  The vice-president 1s the chairman of
the Committee on Services. The second vice-president serves as co-chairman of this
com-attee. The secretary 15 automatically the chairman of the Committee on Education
and Membership, the treasurer 1s the chairman of the Committee on Income, and the
auditor serves as the chairman of the Committee on Audits and Inventory Other Board
members not elected as 1A offizers join the different committees as members. Members
of the Board were given P 30 (USS1 50) for every meeting attended, whether regutar or
special meetings  Absentees were fined P 30, The |A at present has three employees: an
aide, an accountant (who doubled as bilhing clerk), and a pump operator Each employee
recetves a salary of £ 940 (US$47) 4 month

Water distribution. The function of the 1A aide 1s to regulate the flow of water entering
every turnout A water dehvery scheduale formulated by the NIA was adopted by the
association Tlnzs;(:hu(lulunss;upposudl()buf()ll()wudslm;tlybythuIAbolh(iurmgIhedryand
wet seasons  However, the 1A has no spectfic sanctions imposed on violators of water
distnbution rules



162 CURRENT RESEARCH

Figure 8. Organizational structure of a government turned over system.

BSM Assemblios

T
t
AL

Bowd of Directory b e e g Board of Advisers (FIO)

- ———— ——— e ——— = | abutbeieade kbt ettt ol ]
i i I ] i
1 1 1 1 1
Commauter Committes : Commnttee on Committee on
an Services on e omee | Fducation and Inventory and
|
| Membershap Audit
|
i
l )
1A Officers (2 /)
T
]
e ————— + e -
] ] |
1 1 1
Commitier on Comnuttee on Committee on
Setvices, Income Educat:on and
: Membership
| I
1 |
e ~ Farmers e — 4

The Comnuttee on Services 1s responsible for planning when to start and stop the pump,
subject to the approval of the Board A standard operating procedure on how water will be
provided is followed  Whenever a farmer needs water, he informs the 1A aide who n turn
asks the president for approval  After approval, the mde then tells the pump cperator
when to start and stop the pump. The 1A provides a motorcycle to the aide to meet the
travel demands of lns job  There were instances when the aide asked the operator to stop
the pump after learning that it was ramimg n some portion of the system where irrigation
water was being delivered. The amount of water that each farmer gets s subject to the
farmer’s own judgement on what s sufficient for tus field. Imitial data gathered regarding
the total number of hours the pump was in operation showed Iittle difference from when
the management was stilh with NIA

One aspect of the present research activities 1in the area s to find out the 1rmigation
efficiency and to identify possible improvements to reduce operation hours of the pump.
Imtial reports from the rescarch team indicated that farmers have a tendency to fill their
paddies with water, thus ehminating the value of any rainfall  This 1s one area that should
be explored to minimize pumping costs.
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Maintenance activities. The maintenance of the main canal was divided among the 27
BSMs. Each turnout association was given a 500 meter portion of the main canal to clean
and maintain  Canal cleaning i1s done by the IA twice per cropping season, once at the
start and once mid-season. In general, all BSMs should clean their assigned canal
sections simultaneously.  However, there are some groups that did not comply.
Mamntenance activities were supervised by the chairman of the Committee on Services
and assisted by the members. Some BSMs checked the attendance of their members but
others did not  Each BSM was given P 750 (US$38) per cropping season for their
expenses during maintenance activities.  All BSMs did not charge the same fine from
absent members during maintenance. Some charged £ 50 (US$2.50), others £ 30, while
others charged in-kind fines. The maintenance of lateral canals is the responsibility of the
BSM where a particular lateral is located.

Financial managen.ent The |A collects the following fees from each member: a) a
one-time enrollment fee of £ 10 (US$0.50), b) annual dues of £ 5 (US$0.25), and c)
irnigation fees of 5 cavans/ha (250 kg/ha) during the dry season. The Committee on
Income prepares the plan for fee collection, and the treasurer collects the fees. Five
percent of the total collection 1s given to any BSM that attains 100 percent collection.

In the 1984 wet season, the irrigation fee collection rate was 84 percent. This increased
to 96 percent in the 1984-85 dry season but dropped to 81 percent during the 1985 wet
season, wiich was attributed to crop damage by a typhoon. However, the collection rate
attained by the association 1s far better than what the NIA attained: an average of a little
over 50 per-cent. This 1s either an indication of the effectiveness of the IA’s collection
mechamsm or an indication that farmers are more willing to pay their obligations to their
organization than to the government. The farmers might feel that any investment of the
government should be given free to the people.

CONCLUSION

Farmer-managed irrigation systems are an important resource that must be harnessed
to maxamum advantage. The documentation activities on two communal systems showed
the capability of the irrigators’ association to allocate irrigation water under a variety of
conditions and to mobihize labor for the maintenance of the system. The ability to collect
wnigation fees was well demonstrated by one system where fee collection reached a
record of 96 percent  Under government management, the rate of fee collection in that
system was a little over 50 percent on the average.

The capability of the farmers to manage an irrigation system must be reinforced with
adequate support from government and other sectors, whether financial or technical, in
order to derwve the maximum benefits  Properly identifying the irrigators’ association'’s
needs for efficient operation and management of their system, and providing appropriate
assistance will translate into better hving conditions for the rural people in particular and
the country in general. For indigenous systems, assistance needs are both financial and
technical, for turned over systems, the need is more technical.
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SMALL-SCALE IRRIGATICN SYSTEMS IN MOROCCO:
PRESENT STATUS AND SONE RESEARCH ISSUES

R.M. Abdellaou*

BACKGROUND

Irngation in Morocco 1s secular. The Romans colonized and exploited irrigated lands in
many areas of the North Atlantic portion of Morocco, but the few archeological studies of
the ancient Reman systems are incomplete and uncertain (Moulay R'chid 1982). In the
7th century, the Arab conquerors brought a new irrigation technology and laws based on
the Koran - Many ciies were established and desert areas irrigated. During the last part of
the 15th century, the Moslems were chased out of Andalusia by the Christ:ans and settled
m vanous parts of Morocco and influenced the local irrigation systems. Influence may
also have resulted from the presence of Portuguese and Spanish settlements along the
ceasts  Ayad (nd) notes tl at around Azemmour, on the coast of the Atlantic, the
development of irmgation was enhanced following the increase of commercial exchange
with the Europeans i the second part of the 19th century and particularly after the
Madrid Agreement (1880), and later on after the Algesiras Treaty (1906). From 1912-56,
Morocco was a French and Spanmish Protectorate and the colonists left their own marks on
the Moroccan inigation systems. After independence, an important program of large-
scatearngation development, usually called “the dams policy,” was undertaken.

PRESENT STATUS OF IRRIGATION SYSTEMS IN MOROCCO

Two types of irngation systems are frequently distinguished in Morocco: small- and
medium-scale systems (SMSIS), which range in size from 50 hectares (ha} to about 3,000
ha. and large-scale systems (LSIS), which range from about 3,000 ha to several hundred
thousand hectares  SMSIS may be traditional or modern systems; however, they are
always farmer-managed  LSIS are modern systems, at least in their upstream portions,
usually with storage reservoirs, and the main structures are always managed by the
Offices Regronaux de Mise en Valeur Agricole (ORMVA), which is a government agency.
There are presently nine ORMVA (ANAFID 1979) Although action has been taken to
encourage farmer involvement in those systems, so far it has been limited (Ef Hallant
1979)

SMSIS represent a large potential (Tables 1 and 2). To understand fully the current
status of SMSIS 1in Morocco. three aspects need to be studied: 1) the formation of water
laws, 2) the irngation policies followed by the Protectorate authorities and the Moroccan
Government after independence in 1956, and 3} the irrigation organizations and their
evolution

‘Mantre: de Conference, Institut Agronomique et Veteninaire Hassan |1, Rabat, Morocco.
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Table 1. Potential irrigated areas (in 1000 ha) in Morocco.

LSIS SMSIS Total
(ORMVA} ORMVA  DPA*  Subtotal

Perennial waters 790 115 305 420 1250
Seasonal waters - 80 90 170 170
Flood waters - 65 100 1656 165
Total 790 260 495 755 1545

‘Provincial Directorate of Agniculture, source Ait Kad 1986

Table 2. Presently irrigated areas (in 1000 ha) in Morocco.

LSIS SMSIS Total

(ORMVA) ORMVA  DPA*  Subtotal
Perennmial waters 415 180 - 220 400 815
Seasonal waters - 1756 90 265 265
Flood witers . 65 100 165 165
Total 415 420 410 830 1245

“Provincial Drectorate of Agniculture, source At Kadi 1986

The present Moroccan water laws are the result of the successive historical contributions
of customs, Islamic laws, and modern laws. These three components stifll co-exist
because no single component could supplant the others (Bouderbala et al. 1984
Customary regulations varying from one area to another are still extensive in the majority
of SMSIS. Customs are a “real water code, although not formal” (El Alaoui 1979:41). The
Islamic law (Chraa), "can be of a moral reference but never had practical applications”
(Bouderbala et al. 1984) because 1t 15 too general. The Malekite Islamic rite in Morocco
like the Chafer nite considers that when an individual settles in a land and brings water to
it, he owns both the water and the irngated land together with the “dead land” in which
the water flows (Attar 1984)

According to Islamic laws, however, there are limits on the uses one can make of his
own private water rights. The French, considering water a public good, declared all water
resources 1n Morocco part of the public domain (laws of 1914 and 1919) with one
exception: the water rights acquired before the law was decreed remained in force.
However, as these water rights were never completely surveyed, it is difficult to say which
rights were acquired prior to 1914, The colonial laws of 1914, complemented by those of
1819, were intended to allow the colonialists to corner and control all of the wvater
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resources. In that respect, the French were more successful than they had been in Algeria
and Tunmisia (Bouderbala et al. 1984). After independence, the French modern laws were
completed (sic) and amended as required for trrigation development. There are presently
65 main laws, of which 38 are post-1956 These laws were gathered and analyzed by
Attar (1984) and Bouderbala et al {(1984). A good analysis of the Moroccan water laws can
also be found m El Alaoui (1979).

o reach s aim of “creating large production units, irrigated if possible, to produce for
the metropolitan state” (Kerbout 1983:5), the colonial powers used various methods to
control both lands and water, such as despoliation of lands and turning away of waters to
the colonists and their collaborators (ibid) According to Popp (1984), three periods can be
distinguished in the colonial policy towards irrigation: 1) from 1912 to the mid-1930s the
colomial states (France and Spain) were stili busy with the "pacification” of the country,
and the hydraulic structures buwilt during this per.od were mainly for hydropower
production and municipal water, 2) from the mid-1930s to i 11d-1940s some small
irrigation projects were developed; and 3) from the nmid-1940s to 1456, During that period,
the officral and private colomal lands accounted for about one million hectares, and the
French government started constructing large-scale rrngation systems to satisfy the
growing needs of the colonists (the majority of irngated lands were owned by non-
Moroccans except in the Beni Amir and Boulaouane Irrigation projects; 1bid. 35).

Muorocco as an independent state continued constructing LSIS, first at a slow pace and
then, mn the late-1960s, gradually increasing their implementation until LSIS development
represented as much as two-thirds of the total public investments in agniculture (during
the 1978-1980 trienmial plan) In contrast, the public investments in SMSIS were almost
msignificani. It seems that government development of SMSIS resulted from compassion
and generosity toward farmers (Bouderbala et al 1984). The actions undertaken in
existing SMSIS were usually scattered, incomplete, and sometimes ncoherent (see, for
example, SCET MAROC 1977, and Zaghloul 1981), and were limited to ¢ snstruction of the
headwork intakes, lining of some main canals, and installation of some flow measuring
devices Few actions were undertaken in terins of developing water user niganizaticns and
encouraging farmer involvement. The new SMSIS built since independence were usually
planned with the LSIS methodology in mind and no actions were taken to insure their
adequate management Some successful actions in SMSIS within ORMVA's boundaries
have been reported (El Hallani 1979, Madani 1983, Outabiht 1981).

Water allocation and distribution in SMSIS ts piesently undertaken by two main types of
farmer organizations a traditional type organmization, and the Associations Syndicales
Agricoles Privilegiées (ASAP), a legacy of the French Protectorate.

Almost all of the SMSIS located 1n areas where man has occupied the land intensively
for a long ume, as along the Atlas Mountains fimits or in the pre-Saharan oases, are
farmer-managed Traditional farmer organizations, although not formally recognized and
regulated, have precise and effective mternal regulations transmitted from generation to
generation These organizations take care of all the management problams {including
conflict management), planning, allocation, and distribution of irrigation  water; and
maintenance, control, and repair of the irnigation network
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The main structure of the water organization is the Jmaa, an assembly of either
irrigators, land owners within a given community's limits, owners of water rights, or
members of the community concerned. The assembly may elect in a somewhat
democratic way its representatives or simply nominate a council from among the oldest or
more capable members The general assembly may take place once a year and may be
folowed by a ceremony where people dance and sing. Watermasters are also chosen,
together with their ades who can be chosen by the watermaster himself. These may have
extensive powers ranging from the control of the water schedule to conflict management.
They may have, for instance, the power o designate the rngators who need to participate
m mamtenance works and fine those who refuse to 1o so. They may also declare a general
mobihization (towza) whenever repairs on the irrigation network require a large amount of
fabor In some tradionally managed SMSIS, watermasters do not exist because every
member of the commumity knows his rights and duties (Bouderbala et al. 1984). The
organization, the procedures, and the regulations vary greatly from one area to another
berause of differing natural, socral, economic, and historical conditions. The decline of
traditonal farmer organizations 1s accelerating because the adequate environment for
their activity 1s disappearning at a raprd pace (Bourras n.d., Kerbout 1983).

The Jdmaa has lost mach of s freedom to become the instrument of the administrative
authonties and 15 now confined to the role of a transmission network for the
adminstration (Bourras n.d) Most tradihonal farmer organizations are, however, still
performing well enough (SCET MAROC 1977).

Where land occupation was relatively recent and the density of the population was low,
land  was  generally occupted by foreign settlers during the French Protectorate.
Consequently the ASAP system for water management is the most common type of water
users’ organization on ex-colonial lands. The ASAP were decreed in 1924, at a time when
the French Government wanted to give extensive powers for land reclamation to farmer
organizations and the ASAP objectives inciuded these activities. Intended primarily to
satisfy the growing needs of French farmers, ASAP developed to include about half of the
settlers in Morocco (Bouderbala et al. 1984). Today, all of the colonial lands that were not
directly purchased by Moroccan farmers have been either distributed to Moroccans as part
of agranan reform. or are still exploited by government companies. The ASAP within these
lands still formally exist but few are functioning. New laws are being written to replace
those associations which are no longer adapted to the present situation.

ADVANTAGES OF SMALL- AND MEDIUM-SCALE IRRIGATION PROJECTS

Besides theiwr importance in terms of area served, SMSIS projects, usually farmer-
managed, present many other interesting features (Anouallah 1981, Pereira 1981,
Zaghioul 1981).

1. These projects are “closer” to the farmers and thus improwing them results in a more
rapid increase in agricultural output than large and new irrigation projects.
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2. The investment costs in small existing projects are lower than in large new projects for
an equivalent increase n value added. This assertion needs to be verified.

3. The investments i SMSIS are gradual, resulting in high and rapid returns when
compared tn targe projects where 1t may take decades before a storage dam and
conveyance system are completed and fully used.

4. A better equilibrium between various areas of the country is reached when investments
are putn small irnigation projects

The above pomts, together with the financial problems facing niany Third World
countries are increasingly pushing governments to take action to improve smatl farmer-
managed rrigation projects. Morocco s following the same trend but, at the same time,
government officials together with technictans and researchers in Morocco are finding out
that they lack both experience and knowledge in this area and that small farmer-managed
schemes are more difficult to study and rehabihitate than new and large projects.

PROBLEMS FACING THE IMPROVEMENT OF SMALL FARMER-MANAGED
IRRIGATION PROJECTS

Mauny government agencies are facing problems relating to the improvement of farmer-
managed trngation systems in Morocco. These problems may be classified into five
categories. 1)alack of data concerning these systems; 2)problemsrelated to the remoteness
of theseirrigation systems; 3) difficulties in solving land ownership problems because of their
old and intensive occupation by farmery; 4) secular water rights are common in these
systems, and 5) a series of unanswered questions related to administrative, legal, and
financial policy issues.

Lack of data The lack of data is frequent if not general in SMSIS. Although there is
considerable progress in technology, the expense and time required for data gathering and
analyses are problematic. Concerning the quantity and quality of water resources, for
example, its sull difficult to install and manage a large number of gauging stations on
remote streams and springs. Water table monitoring is also difficult for similar reasons.
Water resources data gathering cannot be confined to the derivation point of a particular
SMSIS but should include the entire watershed, aquifer system, and existing water rights both
upstream and downstream of the derivation point. A fierce competition for water is taking
place around large citres such as Fes, Meknes, and Oujda, and high quality data will be
important in solving this problem.

Remoteness. Although Morocco has a good railway and road system and is open to both
the Mediterranean Sea and the Atlantic Ocean, remoteness of SMSIS is another
constraint Remoteness can be measured in terms of distance to ..arkets and to
agriculture industries; if an intensive cropping system is to develop on LMSIS, market
availlabtlity 1s a requirement. Remoteness can also be measured in terms of relative
distance to sources of agricultural inputs, to extension personnel, and to the technical
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environment in general In some SMSIS, 1t has been found that modern pumping 1s almost
impossible because 1t may take months to purchase spare parts or to repair a pump

Land ownership statutes Another problem s the complexity of land ownership statutes
i SMSIS and in Morocco in general because not all lands are privately owned. Collective,
Guich, Pubhc Habous, and State land ownership statutes can be encountered. Collective
lands are collectively owned by tnbal groups under the guardianship of the Ministry of the
Interior, while the use of these lands s mdividually left to the members of the tribal
groups Procedures for partition and use of these lands vary from one trnibe to another
Tubal groups used to make a new partition of the land every year, taking into account
deaths and new rightful owners (through marnage, for nstance) but there 1s a trend
toward the disanpearance of these practices by a de facto privatizing  Gineh lands are
stmifar to collective lands 0 that therr use s given to tribes. Two major differences,
however, are that the tribes are given use of the land as compensation for their ancrent
participation in the army (prior to 1912), and that the lands are actually owned by the
government. Pubhc Habous lands are donated by pious individuals to rehgious foundations
and are cultivated under various conditions Like collective and Guich lands, they are
malienable  State lands are owned by the yovernment and cultivated by government
companies

The large vanety of land ownership statutes and the often precarious way in which the
lands are cultivated, prevent intensive cropping and investment. Furthermore, land registry
does not encompass a large proportion of the lands because cadastral surveys are limited
in some areas of the countrv. Also, the fact that a high proportion of the farms are very
small (less than a few hectares) and may be divided into many scattered lots of various
sizes and geometric shapes makes intensive farming difficult.’ As a result of successive
nhertance, the farming lots may become so small that partition s stopped and the
undivided lot 1s consequently cultivated in common. Another major concern is the fact that
I some areas, land, water, and tree ownerships may bhe separated resulting in as many as
three owners for the same lot

Secutar water nights. The existence of water rights 1s another important problem. These
nghts are old and often unsurveyed, and their evaluation and continuous survey and
updantng are difficult, time consuming, and costly, and, f not correctly conducted, may
result in socral unrest The evaluation of water rights s particularly difficult because of: a)
the lack of standard measuring devices on traditional iIrmgation systems, bh) the fact that
the notion of water nights may be directly inked to the physical structures of the irrigation
systems (capaciy of a denvation point or a canal, design of a water partition device); and
any change in the physical system may result in a change in the water rights, and c)
tradiional or rehgious beliefs (e g, a government agency was prevented from modernizing
a flow partiton device on a spring because the villagers strongly believed that any
modification of the structures would result in the drying of the spring). Water rights are in
many cases independent from the land (1.e, “single”) resulting in a large inequity in land
and water ownerships Some private water rights are so small or geographically scattered
that they cannot be beneficially used unless sold or let aut.
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Policy issues. The above problems result in a series of questions related to the
appropriate policy to use when dealing with SMSIS, the correct legal framework and
particular organization required for that policy to succeed, and the method needed to
mobilize both financial resources and farmers to reach the goals. The answers are difficult
because of the complexity of the problems and the variety of environmental, technical,
social, and political implications of any decision. SMSIS are a result of a historical process
sometimes slow, sometimes violent. Any hasty intervention, however smail, will destroy a
state of equilibrium with unpredictable consequences. This 1s why government agencies
are so reluctant to interfere with SMSIS, although they recognize the urgency of such
interfe:ence. A key role 1s consequently left for research.

SOME IDEAS CONCERNING RESEARCH ISSUES

The few studies on farimer-managed irrigation systems in Morocco were conducted by
sociologists, historians, geographers, and scientists in the human sciences. Consequently,
the technical aspects of irrigation were not studied in much detail.

A SMSIS s a technical, social, economic, political, and historical entity. Consequently,
its study should be conducted as a multi-disciplinary team effort. Because SMSIS differ, it
is useless to identify causal factors unless the observations are made in a large number of
systems. The single most important research issue 1s the study of the irrigation system
itseil. One of the main objectives of research 1s to establish a typification of SMSIS. This
typification should be problem focused, not descriptive (Bouderbala et al. 1984); that is, it
should try to answer specific questions that face those who want to intervene in the
systems. Such questions nightinclude: What particular difficulties are linked to tand owner-
ship statutes? Isitpossible to consolidate water rights and lands? How efticient is the present
system? If the irrigation network is to be modernized, could the old layout of the system be
modified without major difficulties? The study is consequently not conducted for the sake of
the study itself but with the problems to be sofved in mind. Such an approach would facilitate
the comparison of different systems and the analysis of the data gathered. The study of any
system should include at least five aspects:

1. General informaticn concerning the location, the climate, the coils, the crops, land
ownership statutes and distribution, and water resources quality and quantity to define the
setting of the irrigation system.

2. Irrigation network layout, capacity, structures (that is, the technology used), and on farm
water management. Besides the water efficiency of the system, the relationships between
(and the reasons for) the layout, the slope of the canals, the lecation of the intake
structures, and the ethnic and natural environment.

3. Irrigation system management, that is, the organization for water management; the
methods of irnigation water planming and distnibution (and how well these methods
respond to both the crop water needs and to equitable water distribution, particularly
during periods when water 1s scarce); and the organization of system maintenance,
particularly because maintenance works 1s often the price paid for water.?
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4. Water rights;3 that is, who has access to water and how much can he take? These are
difficult questions because the answers may depend on particular circumstances such as
the hydrology of the particular year or season, or the way water rights are quantified and
the way measurements are made.*

5. A methodology for research in SMSIS is still difficult to suggest, at least for the Moroccan
systems. It may take a few years of intensive study of many SMSIS before such a methodology

can be developed.

CONCLUSION

For public intervention in farmer-managed irrigation systems to succeed, a clear policy
15 needed. The improvement of the irrigation system itself is but a smail part (and the last
stage) of public intervention. Prior to that, farmers should be involved and organized, a
clear legal framework should be instituted, production structures and cropping systems
should be improved, water resources quantified and if possible augmented, and adequate
administrative structures should be created. Research in this area is still badly lacking
while it is the basis of any policy to be undertaken.

NOTES

'Although it has bsen observed that the most intensively farmed land holdings are those located in oasis type
areas where the fields are among the smallest ¢f the country.

4In some irrigation systems in Morocco, water righls are lost in case of non-participation in maintenance works,

ISome researchers in Morocco prefer the concept “right to water” to the notion of "water right” {Hammoudi
1982).

‘Time is certainly the most common means of measurement, but modern watches and clocks are relatively
recent. Solar clocks are sull used in many traditional irrigation systems in Morocco.
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PUBLIC INTERVENTION IN FARMER-MANAGED
IRRIGATION SYSTEMS:
A THAI PERSPECTIVE

Sacha Sethaputra*

INTRODUCTION

This paper describes a procedure adopted by the Thai Government to deal with farmer-
managed irrigation systems, which are viewed as a component in the overall development
activities for small-scale water resources. The objectives.of this development effort are to
provide water for drinking, domestic, and agricultural use in most areas of rural Thailand.

Irrigation systems in the context of the small-scale water resources program are usually
on the order of 20-60 hectares (ha) of irrigated land. Annually, the government provides a
budget for constructing headworks (1.e., permanent structures, such as spillways,
embankments, and weirs for storing or diverting water) for selected irrigation project
requests. The government expects farmers to take responsibility for construction of water
conveyance facilies, operation, and minor maintenance of the systems. Projects are
selected according to a set procedure which outlines various steps and the agencies
involved.

There 1s disturbing evidence that ot more than 2,000 weirs and tanks built under the
procedure, only about one in five is being used effectively. Effective use means water
made availlable by the construction of weirs or tanks is justified economically. Common
uses are supplementary irngation of rice and dry season vegetables. On the other hand,
the avarlable water in ineffective projects is used for domestic purposes and livestock.
These uses, although benefitting farmers, cannot justify the cost of structures. Sources
such as shallow wells can serve these purposes with much less cost.

The paper 1s divided into two sections: the procedure and analysis section outlines the
procedure, reports ohservations, and offers an analysis of both. The second -section
presents suggestions for improvements arising from the analysis. These suggestions are
tentative and are intended for discussion only. This paper and its analysis are the result of
an on-going research project supported by the Ford Foundation and conducted by the
Water Rasources and Environment Institute, Khon Kaen University.

THE PROCEDURE AND ITS ANALYSIS

This section first describes the procedure in its theoretical form (i.e., as set by the
government). Observations are then presented on the procedure at work. Finally, an
analysis explains the observations.

*Assoctate Professor, Water Resources and Environment Institute, Khon Kaen University, Khon Kaen, Thailand.
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The Procedure

The procedure is shown in Figure 1 as a simplified flow chart. The boxes indicate groups
of people and agencies. Phrases written in capital letters outside boxes are inputs or
outputs to the boxes. Paragraphs alongside the flow chart are observations to be discussed

later.

Figure 1. Implementation procedure for development of small irrigation systems.
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To facilitate the discussion the following terms need to be clarified. Administratively, a
group of wvillages forms a tambon (subdistrict), a group of tambons forms an amphur
(district), and a group of amphurs forms a changwat (province). There are 73 changwats in
Thairland. Bangkok, the capitat of Thaland, 1s a changwat.

The flow chart starts at its lower left end and moves up. In every village there exists a
village comnmuttee (at least on paper). The village committee makes a request, such as to
have a weir built, to the tambon council. The council 1s supposed to screen all requnets
according to the need and vigency. It then passes on the hst, called "KCC 1.7 to the
amphur  Each tambon council 1s advised by a committee comprised of government
officials representing the Mimstnes of Health, Education, Agriculture and Cooperatives,
and Intenor

At the amphur level, a similar screening process 1s supposed to occur -- the outcome of
which s the hist of projects called "KCC 2.7 At present, amphur conunittees do not have
any members with technical backgrounds. The committee 1s chaired by the amphur head
admuustrator.

At the next level, a changwat committee, chaired by the governor of the changwat,
priorthizes requests m KCC 2 Representatives from technically oriented agencies are
present. Qutput s a hst of requests called "KCC 3.

Everything described so far occurs within the changwat where requests originate. The
KCC 3 1s then sent to Bangkok for consideration by the Budget Bureau, agencies involved
mn design and construction, and other agencies concerned with securities. Feasible
requests are approved, budgets allocated, and projects assigned to different agencies for
design and construction. The output of this step 1s a list of projects and the agencies
responsible for construction. The hstis called “KCC 4.” At this stage, all projects listed in
KCC 4 are usually constructed unless exceptional technical difficulties are encountered.
Important agencies responsible for design and construction are the Royal Irrigation
Department (RID) and the Office of Accelerated Rural Development (ARD). Although there
are several other government agencies involved in this phase, RID is responsible for the
majority o7 the projects. Qutputs from this phase of the procedure are headwork structures
such as werrs or tanks.

Once the construction of the headwork structures is completed, the Department of Local
Admimistration (DOLA), under the Minmistry of Interior, is responsible for forming water
users’ groups and encouraging the groups to operate and maintain the facilities. Output
from this phase is the end product: the headwork structure and voluntary operation and
maintenance (O&M) by the water user group. This marks the end of the procedure.

With respect to time, the activities from KCC 3 down to the end product occur annually
according to the Tha fiscal year. The activities from the start of the procedure up to KCC 3
are not affected by that fiscal year constraint. Site survey, design, and construction work
are done between October and March every year. The time required from request to
completion of construction varies from about 18 months to several years.
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Before the procedure outlined in Figure 1 was introduced, requests were initiated
through many uncontrollable channels. For example, an abbot of a village temple might
initiate a request simultaneously to a parliament representative and to the RID. The
representative might then contact other agencies. Sometimes, it happened that more than
one agency intended to have a weir built in the same village without any knowledge of
each other’s intention. Request procedures were chaotic, inefficient, and unfair to other
villages. This procedure was introduced to 2liminate such problems.

Observations

The Jollowing observations made during the study relate to Figure 1, where summary
comments are provided. The first observation concerns the steps from the village lcvel tc
the KCC 1 hist. The majonity of requests originated from a single influential person such as
a village headman or tambon headman, rather than from a group. This is probably due to
1) village pohtics, 2) lacik of strong organization among farmers, or 3) farmers not being
told the condimions of the request,

The second observaton is made for steps from KCC 1 to KCC 3. Here the screening
process was ineffective. It 1s normal to see requests processed without any field checks.
Acce ding to a random check, only 4 out of 30 requests were technically feasible. Most
requests did not meet the needs of the majority of users (as a consequence of factors
noted in the hirst observation). The poor screening by the amphur and changwat are due
to: 1) officials being too occupied with other work and routine responsibilities, 2) lack of
technical knowledge, or 3) lack of enthusiasin.

The third observation 1s made at the design and construction step with KCC 4 as an
input and permanent siructures, such as weirs, as the output. Most structures observed
were structurally sound but too large tor the intended service. The design lacked flexibility
and did not serve users’ needs.

The tourth observaiion is made at the step where a water users’ group is set up and
O&M carried out. The task is assigned to the Department of Local Administration (DOLA).
Lack of attention by officials is most apparent here.

Output of the previous step is the end product, which, in theory, should consist of the
structure, the water users’ group, and voluntary O&M. In reality, approxi:nately one in five
projects met the above expectation. The rest were structurally sound but not used for
irrigation as planned. They were used for supplying water for domestic use and livestock.
Such uses could be served more cheaply by other means.

The low percentage of successful end products-(e.g., weirs) is the main concern. Several
million dollars are spent annually. The government cannot afford to continue this kind of
investment. At present, the Budget Bureau is already criticizing the program.

The lack of enthusiasm by farmers for O&M reflects their attitude toward the
government-constructed headworks. Given the existing conditions, non-government weir
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construction programs have indicated that the percentage of successful weirs could be
much higher with less construction cost. This is in sharp contrast to the government
program. This difference can be attributed to three factors: design of a weir {hardware),
approach {software), and cooperation among agencies.

Design of a weir. The aspects involved in weir construction are location and dimension.,
Location refers to the ex.-ct place where the weir is to be built. Government weirs are
often built without consulting farmers, which i1s nnfortunate because, in most cases,
farmers have bette: knowledge of flow in that vicinity than gcvernment designers. Farmers
usually want a weir built on the stream at a particular place. Building a weir usually
imphes that the wea will not be larger than the width of the stream, and hence does not
occupy agricultural lard nearby Thus there 1s no land ownership problem to settle.
However, such a werr will not be able to pass tt. naximum flow during flood. This does
not mean that the wen will be washed away wies lood water. With proper design, the
weir will be mundated daring flood but not damaged. Government designers are too
conservative to cucept such design concepts. This results in a much larger weir than
necessary and at a location further away from the stream, hence requiring an extra
chanmel connecting the werr to the original stream It 15 normal to find that government
werrs cost about 10 times mcre than what is required. In many cases government
agencies build werrs further upstream in order to store more water. This is contrary to ihe
farmers’ requirement that, to be beneficial, the water must be available at a particular
location.

The crest level of a weir is another important aspect since it determines the water level.
Too high a level will cause adjacent land to be inundated. Weirs with crests too low will
not enable water to flow to desired locations. During the preliminary site investigation, it
is always difficult to determine proper weir crest level. Vaniable weir crest level is
therefore justified Design measures such as provision for "stoplogs” is simple and serves
the purpose satisfactor.ly. It took an incredibly long time for government designers tr
accept such a simple change.

Approach. Approach refers to the way agencies interact with farmers before weir
construction. A suitable approach is a prerequisite to successful weir projects and
increases the chance that the weir will meet the needs of the users. In Thailand, it also
creates the sense of belonging that is crucial to voluntary O&M. Weir projects are joint
ventures between two parties: the government and the farmers. It is therefore reasonable
to have both parties informed of all conditions that exist {e.g., cost, location). In the past,
at least for the RID, a respectable effort has been made to try such approaches in the
agency’'s weir construction. However, constraints on time, personnel, budget, and lack of
coordination with the design section prevent translation to fruitful results.

Cooperation among agencies. The procedure described earlier requires government
agencies to ccoperate. For example, once the RID completes weir constructions, it will
hand over the weirs to district officers under DOLA to organize water users’ groups. It is
clear that lack of interest and enthusiasm by DOLA personnel exists. One explanation for
this is that DOLA does not like what it is expected to do. The procedure outlining the
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responsibility of various agencies is like a conveyor belt manufacturing process where
each agency performs a particular task. Some like it and some do not. For example, if
works in earlier steps are done improperly then the task assigned to DOLA is made more
difficult or impossible, and the responsibility assigned to DOLA does not enable it to
command a large budget. Nevertheless, the blame for the failure of the nrogram is usually
focused on RID even if it is due to poor performance by DOLA. This explanation is
reinforced by the recent effort by DOLA to experiment with its own weir construction
program.

RECOMMENDATIONS

Technically the solutions to the problems above already exist. The question is whether
these solutions will be acceptable to government policy making bodies and practicable to
implementing agencies. In this respect the recommendations must be based on practicality
rather than ideolngy. Recommendations should also be accompanied by lobbying and
persuasion, and contain sufficiently detailed procedures.

Because the research work is ongoing, the following recommendations should be taken
as preliminary rather than final. The recommendations are based on the assumption that
the procedure presently followed by all government agencies is here to stay. Drastic
change of the procedure is likely to cause confusion rather than improvement, and hence
only modifications are recommended.

Short Term Measures

These focus on RID’s weir design practices and the approach used to interact with
farmers when the KCC 4 list is released. The aim is to help RID prepare projects before
construction, to increase the chance of building weirs that meet users’ needs, and to
promote voluntary O&M by users.

One suggestion is to have a community organizer stationed in a village where a weir will
be built from the project inception (i.e., when the KCC 4 list is released) until construction
is complete. This community organizer is expected to facilitate communication between
farmers and the RID.

Stationing community organizers in villages will add to the cost of the project. it is
therefore necessary to assess the marginal increase in benefit against additional cost.
Analysis based on risk assessment and expected value is ongoing.

Long Term Measures

Long term measures focus on attacking inefficiency due to lack of cooperation among
agencies. It is suggested to charge an agency with responsibility for the whole stream of
events from the release of KCC 4 to the end product. More than one agency will be
assigned such tasks in parallel. In this way, the end product of each agency can be
compared and used to create competition leading to better results.
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RESEARCHING VILLAGE IRRIGATION SYSTEMS IN SRI LANKA

Jayantha Perera*

INTRODUCTION

The Government of Sri Lanka emphasizes as its main agricultural policy goal the need to
achieve self-sufficiency in food. The government has adopted two main strategies to
reach this target: the expansion of the area under food crops -- mainly rice -- under major
irrigation schemes, and the intensification of agriculture on lands that are already under
cultivation.

With substantial financial and technical aid from foreign donor agencies, massive
investments are being made to develop large-scale irrigation schemes to bring new land
under cultivation and to improve the efficiency of existing schemes. For example, in the
1981-85 Program of Public Investments, Rs 29 billion' (US$1.04 billion) was allocated as
capital expenditure for the Mahaweli Development Project, while Rs 3.6 billion (US$128.6
million) was allocated for the development of all other irrigation works (Economic Review
1986:3).

The expansion of new rice lands is now facing natural limits. Therefore, the government
has to pay more attention to a strategy based on the intensification of agricultural
production on existing cultivated land. In this respect minor irrigation systems? can play a
vital role as over 50 percent of the total irrigated land is fed by village tanks (small
reservoirs) and anicuts (weirs). '

Moreover, it is believed that the rehabilitation of minor irrigation systems, which are
scattered in many parts of Sri Lanka, will: 1) arrest to some extent, the economic
disparities between regions; and 2) control inflationary pressures that have been created
by highly capital-intensive, long-gestation irrigation schemes.

However, current investments for the improvement of village irrigation systems show a
lack of understanding of the technological, managerial, and organizational issues
pertaining to minor irrigation systems. This is a result of a lack of appreciation of the
socio-economic changes that have been taking place at the national level and within the
confines of small-scale village irrigation systems, and of the myopic policy that these systems
have somehow remained unchanged and display attributes of continuing strong social
cohesiveness that can be tapped for purposes of irrigation management.

In fact, the World Bank, which finances the Viliage Irrigation Rehabtlitation Program
(VIRP) stresses the importance of going back to traditional practices of water management
in order to correct certain weaknesses in the water management programs introduced
during the post-independent era by different governments. The World Bank {1981 -4) notes:

*Deputy Director, Agniculture Research and Training Institute, Sni Lanka
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With the passage of the Paddy Lands Act in 19568, its subsequent amendments, and
its replacement by the Agricultural Lands Act of 1973, the Government attempted in
various ways to replace the traditional system with elected committees under official
sponsorship. During the 1960s, this system appears to have functioned fairly well,
but further administrative changes weakened the effectiveness of the elected
committees, with the result that the traditional system of control was undermined
without being replaced by an effective alternative. Recognizing this, the present
government has abolished the system of e¢lected committees, replacing it with one
whiich in some ways returns to traditional practice (emphasis added).

Such a return to traditional practices is evident in the water management programs
introduced recently under rehabilitated village irrigation systems. Some components of
the program were introduced on the assumption that they had contributed to improving
the efficiency of village irrigation in the past and their renovation would improve irrigation
efficiency in the present. This assumption derives from two interrelated conclusions about
the village community: 1) mechanisms of efficient water management did play a vital role
in village irrigation systems in the past, and 2) village communities still are structurally the
same, making it possible and desirable to reintroduce the traditional mechanisms of water
management.

This paper specifically deals with institutional aspects of water managernent programs
under recently rehabilitated village irrigation systems. It attempts to highlight the
characteristics of the village community within which traditional mechanisms of water
management operated in the past with some success, the factors that have changed these
characteristics, and the socio-economic factors operating in village irrigation systems
today and how they clash with certain institutional mechanisms that were introduced
under the current water management programs. In doing so, the paper makes a case for
further research into different aspects of the village community and irrigation
management.

The paper is divided into the following sections: 1) rationale for present investments in
village irrigation rehabilitation programs; 2) current approaches to village irrigation
managsmernt; 3) historical overview of village irrigation activities during the latter part of
the 19th century; 4) discussion of the appropriateness of some components of the present
water management programs both from social and economic view points, and 5) some
possible areas for research on village irrigation management.

RATIONALE FOR PRESENT INVESTMENTS IN VILLAGE
IRRIGATION REHABILITATION PROGRAMS

Since the 1970s, investments in village-irrigation systems have been substantial (Table
1).
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Table 1. Investments (in million Rupees) in village
irrigation schemes, 1950-82.

Period Amount
1950-54 16.4
1955-59 11.0
1960-64 6.4
1965-69 23.3
1970-74 70.4
1975-79 196.6
1980-82 285.4

Source. Economic Review {1986.5)

The rationale for the revival of village irrigation systems springs from several factors.
Village irrigation systems can be cost effective, can increase farmer income, and can
reduce drought related risks.

Cost effective. Village irrigation systems account for about 54 percent of the 450,0C0
hectares (ha) under irrigation, carry 35 percent of the paddy extent, and contribute 22
percent of the rice production (Gunadasa et al. 1980). The government and foreign donor
agencies have estimated that of some 23,000 village irrigation systems in the country only
about 50 percent are in working condition, while 30 percent of the irrigable area remains
utihzed or under-utilized for rice cultivation. It is estimated that about 50,000 ha of new
lands can be brought under cultivation by refurbishing existing village irrigation systems.
This means that 50,000-75,000 farmer households can be provided with adequate irrigation
facilities without resettling them (ibid.). Such a program is cost effective as the average cost of
village tank rehabilitation is estimated at Rs 10,000/ ha (US$357/ha), which is about 20
percent of the cost for developing a hectare of irrigated land under the Mahaweli Develop-
ment Project (Economic Review 1986:8).

Increased farmer income. Low average yields and small land parcels characteri~~
irrigated lands under village irrigation systems. As a result, the socio-economic conditions
of farmer households have deteriorated. And, from a welfare perspective, there is an
urgent need to improve irrigation facilities through the rehabilitation of village irrigation
systems so that the majority of rural households can earn more from their paddy holdings.

Risk reduction. In the past, villagers cultivated rice mainly for family consumpuion and
seldom sold any in the market. Nearly every household cultivated a chena (siash and burn}
plot, and this reduced the subsistence risks associated with frequent droughts in the Dry
Zone. At present the government does not allow villagers to cultivate chena in many parts
of the Dry Zone. Also, increasec population pressure has increased the demand and
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limited the land available for chena cultivation. As a result, mariy farmers now depend
exclusively on their paddy holdings to earn a living. To assure water for two seasons a year
the government intends to refurbish structures and introduce a water management
program for village irngation systems,

DIFFERENT VILLAGE IRRIGATION REHABILITATION PROGRAMS IN SRI LANKA:
THEIR OBJECTIVES AND STRATEGIES

The following four village irrigation rehabilitation programs are of primary interest:
Village Irngation Rehabilitation Project (VIRP), Integrated Rural Development Project
(IRDP). Anuradhapura Dry Zone Agricultural Project {ADZAP), and Small Reservoir Village
Community Rehabiltation Program of the National Freedom From Hunger Campaign
(NFFHC)

Although the volume of mvestments and the geographical spread of rehabilitation
activittes vary, the water management activities of the first three programs are similar to
each other Therefore, for the purposes of this paper, these three will be treated as one
approach to village rrigation rehabilitation. Thus, one may identify two main approaches
or itrategies to village irrigation rehabilitation programs in Sri Lanka: state-sponsored
programs and non-governmental organization (NGO) sponsored programs. The NFFHC is the
prime examole of the latter approach.

State Sponsored Village Irrigation Rehabilitation Projects

Village irrigation rehabilitation projects have two distinct components: the physical
rehabilitation of irnigation structures and the implementation of a water management
program. The former 1s carried out by the irrigation Department and the latter is
implemented by the Department of Agranan Services {DAS) with the help of farmers, who
are the beneficiaries of the program The assumptions behind these projects are: 1)
farmers do not have the necessary capital or skills to launch a physical rehabilitation
program to improve the irngation efficiency of their village watoer source, whether tank or
anicut, even if they desire to do so; therefore, 2) the goveriument should intervene to
refurbish village irrigation systems: and, 3) because the village Irngation systems are still
operated as cc-amunal property, the government should allow the community to operate
and maintain them

Physical rehabilitation work includes desilting tanks, strengthening tank bunds,
repairing and 1inproving shuces and spillways, and installing measuring devices (to
measure discharges and evaluate seepage losses), and on-farm development to facilitate
water management activities.

Each rehabilitated tank or anicut is supposed to have a water management program.
These programs share the same objective of maning efficient use of rainfall and tank-
stored water for cultivation of the command area. This is done in two ways: improving the
dependability of the water supply, and sharing water equitably among farmers in the
command area.
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NGO-sponsored Village Irrigation Rehabilitation Program

The NFFHC has undertaken the restoration of abandoned tanks in the Dry Zone through
its Small Reservorr Village Commumity Rehabilitation Program. The NFFHC is a voluntary
agency which recewves financiat support from the European Economic Community (EEC). It
operates under the auspices of the Mimistry of Agricuttural Development and Research.

The mam objectives of the progranmy are 1) to improve the hiving standards of poor rural
communities by restonng thew irnigation tanks, 2) to revive ancient customs which, in the
past. assured the mamtenance and reparrs of the village tanks, and 3) to reduce chena
culbvation by providing an assured supply of irngation water to cultivate rice lands in the
command area of village tanks

The NFFHC handles the refurbishment of tanks, and all earth work is done by the
farmers under the supervision of the agency’s technical assistants (TA). Villagers are paid
for contributed labor at the tate of 50 percent of the standard payment prescribed for the
Irngation Department’s laborers

Farmers are solely responsible for the operation and mamtenance (O&M) of therr village
tank  They are members of o reservorr council {RC) and all the decisions regarding the
operation of a tank hie with the RC. which meets two to three times a month. Each farmer
contnibutes two bushels of unmulled nice per aci» (41.75 kilograms per 0.4 ha) per
cultivattan season to a common fund called the R vrvoir Maintenance Fund to meet the
costs of mamtenance and repairs to the tank

STRATEGIES FOR WATER MANAGEMENT AT THE VILLAGE LEVEL

The water management program carried out by the DAS has two main components:
improved agncultural practices and system management. The first inciudes dry sowing of
ricen miha (wet seasont with early rains, plowing immediately after maha and yala (dry
season) harvests to facihitate early land preparation for the following season; growing
subsidiary tood crops in yala, and promoting short-duration rice varieties in both maha and
yala

The system management component mcludes establishing farmer organizations for
O&M and for implementing water management programs, cultivating only part of the
command area during penods of water shortage, implementing a rotational water supply
system with a fixed dehvery plan, and allocating water to tail end areas before head end
areas

The tanks that have been rehabilitated by the NFFHC are generally small and irrigate
about 20 ha each  The stored water in a tank 1s used to prevent crop failure during dry
spells within a cultivation season. These tanks do not need an claborate water management
program because only an average of 20 houreholds control and use the water in the tank
{(Wijetunga 1986:9).
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Water management programs are supposed to guarantee (sic) at least a minimum
amount of food and income to all farmers in the village at all times. Some components of
the water management package are claimed to be derived from traditional cusioms and
agricultural practices which were in existence during the pre-modern period of irrigation
history in Sri Lanka. The prevalent belief is that these customs and practices had evolved
over several centuries and had promoted community cohesion and a form of subsistence
ethics in Sri Lankan widlages. Therefore, the adoption of these practices, policy makers
believe, would allow farmers to cultivate their paddy lands regularly on a cooperative
basis.

VILLAGE IRRIGATION REHABILITATION UNDER BRITISH RULE

Because many references are currently made to past experiments in irrigation water
management as a basis for naw institutional mechanisms and agricultural practices, it is
worth discussing the salient features of British policy and practices in village tank
renovation exercises, particularly during the second part of the 19th century.

British irnigation policy for village irrigation systems reflected a combination of
paternalism and self-interest: paternalism because the colonial government felt an
obligation to help the peasants through investment in trrigation works and self-interest
because 1t beheved that this would resolve the food crisis and guarantee peace and order
in the countryside at minimum cost. Officials argued that for the cost of restoring one
major tank, which would benefit a few villagers, several small tanks could be repaired to
benefit many willagers.  Thus, priority was given to village tank rehabilitation. In the
1870s, the Brinsh discarded their initial principle that public works should be judged solely
by their capacity to generate revenue. This allowed many benevolent and energetic
officials to refurbish abandoned tanks all over the Dry Zone, and marked the beginning of a
process of encapsulation (sic) which linked the entire country with the central
administration.

The village tank restoration program had two distinct phases: the rehabilitation of
physical structures such as sluices and tank bunds, and the O&M of the tank for
efficient water management. The activities of the first phase were guided by the policy that
the government should work along with the villagers and that their feelings, habits, and
interests should be respected in doing so. Support from villagers in the form of labor and
money was also provided. Thus, from the late 1860s, the approachtorestore village irrigation
works consisted of two components: monetary contributions and technical supervision by the
severnment, and voluntary local labor and the payment of "water rates” by the farmers. This
was known as the "grant-in-aid"” system.

With regard to institutional arrangements for irrigation water management, the British
rulers attempted to rentroduce what were presumably traditional forms of village social
organization, such ws gamsabhawa (village council), and activities such as compulsory
labor i community work They hoped that this would promote village cooperation and
ncreased agricultural production, while remaining consistent with the British policy of
indirect rule (Perera 1985a, Abeyratne 1986a).
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These ideas were very evident in the Paddy Lands Irrigation Ordinance of 1856.
However, the Ordinance was framed in general terms as these customs varied from region
to region and the government agent {GA) was given powers to decide which customs were
applicable to his area of authority.

Generally, the GA or his assistant convened a public meeting at his own discretion or,
more often, at the request of at least 10 cultivators in a district to determine by majority
vote whether ancient customs relating to irrigation and cultivation of paddy lands should
be revived. The customs would then be defined by a committee of cultivators with the help
of government officials. The customs became rules only after they were accepted by at
least two-thirds of the general body of cultivators, after which the rules were sent 1o the
governor for his ratification. Such rules were binding on ail cultivators A vel vidane
{village rirrigation headman) was elected by the village community to supervise the water
distribution and the maintenance of headworks and channels, and o report wrong-doers
to the gamsabhawa. A breach of rules was investigated by the gamsabhawa, which com-
prised 3-13 cultivators, and a representative of the GA. The guilty cultivators were
fined. Many of these rules became very popular. For example, in Badulla District, there
was a rule that requested the vel vidane to inspect the village tanks three times a week.
Another popular rule was that a cultivator could hold Crown Land as private property on
condinon that he cultivated it reqularly (Balasingham 1968.74).

These institutional mechanisms broug - - "any changes in water management practices.
Provided with masonry sluices, villagers began regulating the flow of water from the tank.
The crude, wasteful habit of cutting bunds was largely abandoned. With strengthened
bunds and proper spills, the tanks retained more water and as a result, paddy cultivation
expanded rapidly. Farmers who used to cultivate only a portion of their holdings due to
water shortage, now began to cultivate the entire area, and some bought additional land.
Thus between 1870 and 1900, several thousand hectares of new land under restored
village tanks were sold by the government at the rate of Rs 25.00/ha (Rs 10.00/acre).

Between 1856 and 1904, an estimated total of Rs 13.5 million was spent on irrigatinn
works of which over 80 percent was allocated to village irrigation. As a result, during this
period, paddy acreage mcreased from 160,000 to 240,000 ha. Rice production also
increased rapidly. For example, between 1874 and 1877, annual rice production increased
from 73,499 to 313,465 bushels {1,533 9 to 6,542 0 metric tons) This allowed the
government to collect more gran tax from the peasants and the latter, according to
Governor Gregory (1872-1877), became more healthy and resumed habits of industry
(Bastiampilla)r 1970)

Until the 1930s, several factors facilitated the smooth functioning of the gamsabhawa
and the efficient performance of the vel vidane's duties at the village level. The village was
a closed community. In other words, many aspects of the village -- economic, political, and
familial -- took place primarilv within the socio-geographic context of the “natural” village.
Thus, the village was, in a sense, a "community of fate” which allowed its members little
mobihity or choice.
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In a traditional willage there was congruence between the status rankings involved in
the different sets of activities of 1ts members. Thus the vel vidane was one of the biggest
landlords in the village, was elected by the villagers as their principal officer, and was
legiimated by the GA to oversee village agricultural and irrigation matters. He possessed
every atiribute and power to devise his own strategy of water management. Together with
the village headman, he possessed administiative expertence which assured confidence in
the exercise of authornity Generally the vel vidane was better educated and well-connected
with outside influentials, and better-off economically than others. These traditional
attitudes of loyalty and respect convinced others to accept his leadership as right and
proper (Perera 1985bh)

The village community also acted as a moral community. Single caste, single variga
(kindred group) identities made every villager a shareholder of the village estate and its
applrtenances, such as common grazing lands, reservoirs, and forests. The villagers
considered themselves to be one group of relatives. Therefore, each had a moral obligation
to help the other and subsistence ethics prevatled as a social insurance against draught,
wild animal damage, and the encroachment of outsiders on their property. This cohesion,
N turn, allowed them to enjoy various cooperative activities such as bethma (cultivating
only a portion of the paddy tract communally due to the scarcity of water), attam (exchange
labor n paddy cultivation), and kafya (cooperative labor).

Villages were also expected to be self-sufficient in food and security. Remoteness, lack
of communication, and ilhteracy made them self-dependent. Heavy dependence of the
community on the irrgation system for agricultural and domestic needs induced them to
take part in planning and restoration of village tanks on a communal basis.

These characteristics of the willage communtty began to change after the 1930s as a
result of the rapid penetration of State dctivity into rural areas, the concomitant process of
politicahization, with the introduction of universal franchise and secret ballot, and the
substanual devolution of administration to the locally-elected ministers.

The British colomial rulers believed that the security of private property was essential for
establishing a suitable foundation for agricultural development. Ordinances such as the
Waste Land Ordinance of 1840 and its amendiment of 1897 were enacted to ensure the
security of land tenure and to protect Crown Land from encroachment. The
tmplementation  of these ordinances caused far-reaching changes in the village
communities For example, the ordinances required the mapping out of all types of land in
the villages and, as a result, cadastral surveys were made and the ownership o’ ancestral
tand was regulanized and demarcated from Crown Land. When the government
refurbished village tanks, they too became Crown property “As aresult, e State was in a
posiion to redefine the hydrauhc community boundaries, sometimes permitting the
asweddumization of new lands by outsiders who had access to them at public auctions”3
(Abeyratne 1986a 5) The introduction of new concepts of property, redefinition of the
boundaries of the hydraulic commumty, and the emergence of village land as a marketable
commodity disturbed the traditional village social structure and value system.
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In the 1930s, the functions thought proper to central governmer.. began to grow as a
result of the process pf politicalization. The development of communication, market
networks, transport facilities, and welfare agencies opened the hitherto closed village
community and made 1t a part of the wider economic, social, and political system (Perera
1985b:181).

These changes in a sense transformed the village community to a "community of
choice” from a “"community of fate.” This process resulted in a graduat decline in the
autonomy of the "closed” natura! village community, diversification of occupation and
income structures, the decay of extended kinship systems (such as the variga, which
bound villagers by vartous obhgations), and above all, an mcrease in the mohihty of the
villagers. 1+ place of a subsistence economy and the barter system, a money economy and
attendant vaiues gradually penetrated the willages In the sphere of irrigation, village
boundaries expanded to cover more paddy lands beyond what could be irrigated by the
village tank. Such paddy lands became essentially riaanfed and therefore not dependent on
irrigation water (Abeyratne 1986)

INCONGRUENCE BETWEEN POLICY AND RESEARCH:
A CASE FOR FURTHER STUDY

Under the curient village irrigation rehabilitation programs, the government does all
physical -ehabilitation work and expects farmers to take part in irrigation-related tasks
subsequern? to rehabihitation. By doing rehabihtation work with minima! consultation of
farmers, the government has managed to concentrate and consolidate its role in village
irrtgation systems. Thus 1s radically different from the tank rehabilitation activities under
the British. Previously the government made a single-shot tnvestment in village irrigation
systems and thereafter withdrew, leaving villagers to operate and maintain these systems.
Moreover, physical rehabilitation was carried out with the help of villagers. Such a
strategy of intervention did not disrupt the villagers’ perception of village property as the
government ntervened only to facihtate ther communal activities. But now the
continuous and increased intervention of the government leaves httie doubt in villagers’
minds as to who owns therr irrigation systems.

In recently refurbished village irrigation systems, the majority of the villagers believe
that the government owns the irmgation system and 1s therefore responsible for ensuring
system O&M Thus, 1t 15 difficult to expect farmers to act as if they were the owners of
irmigation systems and to look atter these systems as a community. This difficulty is further
aggravated by the gradual erosion of many of the characteristics of traditional closed
vilage communities. Although policy makers believe that the village community is still
traditional and closed, except for its manageable size and typically homogeneous
character. in reality it has changed radically. Thus a water management program premised
on the expectations that farmers would act according to the traditional norms of
community organization, which emphasizes communal property and the exclusiveness of
the village, I1s destined to be unsuccessful.
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A second related point of misfit between policy and research is that several components
of the water management program under the rehabilitated vilage tanks and anicuts are
designed on the basis of the technical information available at research stations. Such
information 1s often not apphicable to village irrigation and agricultural systems and, as a
result, these activities set targets which are high for villagers to achieve given the
economic, technical, and environmental problems that prevail in remote villages.

Below are some of the components which appear to be the basis for many water
management programs and which are introduced to demonstrate the kinds of difficulties
that anse when policy prescriptions are prenused on certain expectations of the socio-
economic and cultural environment, expectations which may have no current empirical
basis

Organizing Farmers for Irrigation System O&M

As there are over 20,000 village irrigation systems scattered over Sri Lanka, their proper
management and operation 1s almost tnpossible without farmers’ assistance, and the
modus operandi for the latter s considered to be through farmer orgamizations. Thus the
establishment of farmer organizations has been incorporated as one of the main strategies
of State-sponsored water management programs {Department of Agrarian Services
1984 °5) The government's interest in establishing farmer organizations derives from two
mterrelated assumptions about the village community willage rrrrgation systems decayed
as a result of the dechine of traditional mechanmisms for water management, and the
government’s presence in the village 1s needed to mvest in physical rehabilitation and to
organize farmers to look after the refurbished water sources. Thus the irrigation water
management programs have to involve both the government and the community. “Since it
ts ditficult for mdwvidual farmers to change this system, and since outside government
assistance alone 1s unlikely to be effective, it will be necessary to strengthen both the
government’s capacity and the community’s capacity to make these changes” (World Bank

1981)

Under the VIRP, for example, an attempt has been made to organize farmers or at least
thewr representatives mto  the tank committees (TCs)  The block-level farmer
representatives come together with government officials under the chairmanship of the
vel vidane to decide on the operations for the particular season, such as organizing
agricuttural mputs, provichng agricultural extension advice, and resolving conflicts There
1s a rough division of work between the farmer representatives and field-level officials
within the TC Irnigation and agricultural activities are generally performed by the latter as
such tasks necd extra-community activity, while matters that strictly concern the
community are left to the former for mediation through the vel vidane {Abeyratne
1986h 6)

TCs are supposed to revive the principles of the traditional gamsabhawa to evolve an
effictent water managerent system under tanks and amicuts. For the government, such an
attempt s convenient as certain rrrigation-related responsibilites can be given to the
community. This would reduce government expenditures and the need for an
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administrative set-up at the village level. Additionally, the involvement of farmers in Q&M
activities, the government believes, would allow them to develop some sense of
proprietorship over the water source and this in turn would provide feedback on field
performance to the irnigation officials.

From the farmers’ viewpoint, the TC 1s not a farmers’ organization. It was introduced by
the government and its decisions are primarily taken by the officials because they have the
necessary legal and administrative backing to implement certain decisions and remedial
actions (Abeyratne 1986a:7). Such officials are not accountable to farmers but to the govern-
ment. As a result, the TC derives its authority more from the State than from the farmer
community. These factors undermine the mmportance of farmers’ participation in water
management activities 1o village irrigation systems,

Little opportinity to participate 1s sometimes compounded by httle incentive to
participate For one thing the village tank does not enjoy the primacy that it had in the past
and landholdings under the tank are extremely fragmented and do not meet subsistence
requirements. Al these factors make i dificult to elicit even the hmited farmer
participation envisaged from the village-level organizations (Abeyratne 1986b:18).

Another factor himting community-wide farmer participation in water management is
that the village commumity 1s not always colerninous with the community represented in
the organization Earher, only the proprictors took part m seasonal meetings;, now the
representatives of all operators of land and several field officials take part in the TC
meetings. Sometimes, after rehabilitation of a tank, different groups within a village may
compete for water for different purposes Kehellanda Village in Monaragala District is a
good example. Here two mam groups - farmers and fishermen -- have conflicting uses for
the water in the tank {see Abeyratne and Perera 1986, Abeyratne 1986a:19). nless there
1s a clear and reabstic delimeation of irngation and other water-user boundaries, it is
difficult to eheit fo mers’ cooperation in Q&M tasks

Another factor that discourages farmers’ participation in water management is that the
traditional notions of property ciash with present-day legal definitions of property. In the
past, the farmers considered the tank and its products, fish and water for paddy fields, as
village property; unless one could show claim over village communal property, one was
not treated as a member of the village community. The nights over communal property
were derived from membershipin a kindred group called village variga, which was decided
by the village elders. However, with the granting of land deeds for individual property and
the sale of new lands served by willage tanks atter their rehabilitation, ambiguity exists as
to who owns the wnigation works. For example, in sume village irrigation systems studied
mn the vionaragala District, this ambiguity was evident. As mentioned earlier, in 2lready
renabilitated tank systems, two-thirds of villagers said that the government owned the
irrigation system. On the other hand, in those systems that had not yet undergone
rehaoilitation, the farmers said that they owned the irrigition systems and thus they felt
an ubligation to maintain them.
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Therefore it seems useless to expect farmers served by rehabilitated tanks to take part in
O&M unless some compulsory rules are introduced. As histcry demonstrates, this was
the case even in the 1870s when the government enacted rules directing every farmer to
contribute his free labor toward maintaining the tank. Each farmer had to work 6C days
during the first year after the renovation of the tank and 30 days per year thereafter.

Farmers cannot be expected to spend time organizing themselves te undertake collective
action unless they can derive substantial economic benefits trom that activity. Many of the
tanks refurbished so far, especially in the North Central Province, still do not provide
enough water (0 cultivate the entire yaya (tract) even .n maha. “Owing to the uncertainty
of availability of irrigation water, however, the chances of raising a successful crop even in
the maha s estimated #t less than 75 percent in some areas” (ADB 1980). Therefora
farmers are unlikely to organize themse'ves for maintenan-e of their tanks and adoption of
better water rmanayrment practices under all conditions.

What is really needed in present-oay village irrig stion systems is strengthening of the
capacity of existing farmer organizations by providing them with technical and financial
support. Tne TC or the wew-sabha (reservoir councii) may be capable of maintaining tanks
as long as maintenance work involves only human labor. But if maintenance involves
some technical know-how, then the farmer organization may be unable to perform the
task. In such a situation, farmers nead money and technical help. Ti.ie NFFHC has evolved
a sound strategy to meet both requirements. The wew-sabha is responsible fcr all
construction and 1naintenance, and in this regard, the farmers get comprehensive training
on how to maintain and repair tank bunds and channels. Tre Reservoir Maintenance Fund
with regular contributions from farmers will eventually be the source of finance for such
activities.

Cultivating Part of the Command Area in Periods of Water Shortage (Bethma)

The present water management programs under village irrigation systems attempt to
revive the traditional practice of bethma io stop the wastage of water in yala. The main
principle bet.ind this practice is to cultivate a portion of the paddy field using the limited
water in the tank which is not sufficient to cultivate the entire tract. When it is decided at
the seasonal meeting to do bethma cultivation, a portion of land adjacent to the tank is
demarcated by the \.rmer representative (FR, previously referred to as the vel vidane) as
the area that will be cultivated by the entire community for that season. One important
aspectof bethrma is the exclusion of tenants, leaseholders, and mortgagees from the season’s
farming activity. The sermancnt boundaries of each pangu (share) are ignored for the time
being and the croup coilectively cultivates the area that has been dematrcated. The harvest is
thereafter divided according to the size of the pangu each member holds in the entire paddy
iract (Abeyratne and Perera 1984:80).

Under the tanks resto-ed by the NFFHC’s wew-sabhas, bethma is an in-Luilt cornponent
of the agricultural system. The entire paddy area served by the tank is d'vided into upper,
middie, and lower fields. In each field all the villagers hold plois. Therefore, the wew-
sabha can decide the extent the community should cultivate according to the amount of
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water stored in the tank. In years of poor rainfall, the wew-sabha may decide to cultivate
the upper field only. In the years of normal rainfall, the middle and lower fields may be
cultivated.

In the Dry Zone villages, bethma is no longer practiced during yala even when there is
water in the tank. An Asian Development Bank (ADB, 1980) study concluded that 87
percent of paddy land was allowed to lie fallow during yala in Anuradhapura District.
However, the water management program proposes to stop wasting water from non-
cultivation during vala by re-establishing the bethma practice through farmer
organizations. Historical evidence shows that bethma had never been a regular practice in
Sri Lanka. Farmers in the Dry Zone cultivated rice only in maha and concentrated on
chena cultivation during yala. However, when farmers could not cultivate rice for several
seasons due to drought, they tended to cultivate a small portion of paddy land collectively
close to the tank to raise at least rice for seed for the subsequent season. This practice was
then known as the "distribution of seed paddy equally among villagers” (Perera 1985a).

The decay of the bethma practice is more an outcome of the c¢hanging patterns of the
production system than an outcome of social decay or the disappearance of traditional
customs in rural Sri Lanka. The more plausible reason for its disappearance would be
the increase in the area irrigated by the tank which reduces water availability during yala
even in rehabilitated tanks. Begum (1985) has shown that in 18 out of 20 village tanks
studied in the North Central Province, the area of irrigated land served by each tank had
increased significantly during the last several decades from the original size of the purana-
wela (old field). Such increases resulted from several changes: first, the government
began to sell new lands after the refurbishment of tanks; these are known as akkara-wela
(new-fields' Second, population pressure in the tank-based villages increased. When
farmers cultivate “reservation” lands and new lands below the tank without increasing the
tank’s storage capacity, the tank will not have enough water to irrigate the total area, even
in maha. In such cases, there is little possibility of cuitivating even a small section of the
command area during yala. Third, the majority of irrigated lands in the Dry Zone are
prepared for cultivation using tractors. Tractors facilitate dry sowing in some soil types
where non-mechanized dry land preparation is not always possible. This sometimes
encourages the cultivation of land beyond the akkara-wela.

In some villages, although officizls reported the practice of bethma, the actual practice
seems to be the purchase of a farmer’s rights by a wealthy farmer or a group of farmers.
Thus, some farmers sold their bethma right, mainly because of the lack of capital to
cultivate even a small portion of land during yala. They thus freed themselves from paddy
cultivation to concentrate on chena cultivation on a full-time basis. The buyer of such
cultivation rights either cultivated his leased-in land or left it fallow according to the
smount uf water available in the tank.

Quite often, the land operators in the purana-wela tended to cultivate their holdings
with the limited amount of water available in the tank. The old practice of annual
alternative cultivation of purana-wela and akkara-wela is now rarely practiced.
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When water is inadequate to cultivate even the purana-wela, some individual farmers who
have land holdings close to the tank cultivate them privately (Abeyratne and Perera 19886).

These new practices reflect some of the radical changes that have taken place in
villages during the last few decades. The main characteristics of the traditional village
communities, such as subsistence ethics and social insurance, are no longer visible in the
production system. Thus, any attempt to reinstitute traditional features of village economic
organization will be unsuccessfui if the policy makers fail to understand: 1) the
organizational set-up which existed in the past and the factors which contributed to their
operation, and 2) the factors that have caused structural changes in the village communal
forms.

Allocation of Water from Tail end to Head end Reaches

Until recently, the cultivation of tail-end (agatha) holdings in the comimand area under
village tanks had low priority in development planning. The mair problem faced by tail-end
cultivators is insufficient supply of water. This situation becomes worse in times of water
scarcity, resulting in reduced yield or crop failure. Water management programs try to
overcome this by reversing the we.ter distribution from head-to-tail to tail-to-head.

However, to implement this strategy successfully, there should be: 1) suitable field
channels and control structures to facilitaie its operation, and 2) changes in existing water
management practices requiring farmer participation and cooperation.

Rehabilitation programs have focused on the first requirement, and in many villages
farmers have cooperated in accomplishing it. However, when implementing the second,
problems began to emerge. This practice completely ignores the tradition-bound claim the
purana-wela farmers have over the water in the village tank. Thus, tail-to-head allocation
of water is likely to antagonize the head end farmers who may view this as an intrusion of
established rights of cultivation.

Tail-to-head water allocation is being reported from recently rehabilitated anicuts in
Moneragala District. In Pussellawa anicut system, for example, the tail end receives water
first and then the middle field, and finally the head end. This is a new strategy and farmers
explained that this was possible because of the availability of sufficient water in the
stream for irrigated rice. When asked how they expected to distribute water from the
anicut during a period of water scarcity, they said that they did not know, and indicated
that they would probably allow the hnad end farmers to cultivate their fields. In case of
unanticipated water shortages in the aricut after cultivation starts, the farmers expect to
give up cultivating the tail end first followed by the middle field to allow the head-end
farmers to cultivate their holdings.

The question of tail-to-head water distribution in tank-based village irrigation systems
arises only when there is a shortage of water to cultivate the entire paddy field In such
instances, farmers would prefer to resort to well-established traditional practices such as
bethma or to give up paddy cultivation for the season in order to concentrate on chena
cultivation.
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The irony is that when water is abundant, the tail-to-head allocation becomes
redundant; when water is scarce, it becomes impracticable and irrational. In the latter
case, the appropriate method would be to allocate water to some plots at the head end to
avoid a total crnp loss.

A main difficulty in the tail-to-head allocation of water is that water is to be conveyed to
the tail end through the head end fields. If there is any doubt about getting sufficient water
to their piots, the head end farmers certainly will not allow water to pass their plots
without irrigating their own fields. This prior physical access to water allows the head end
farmers to resort to various methods of illicitly channeling water to their nlots, such as by
blocking field channels and cutting the main channel. On the other hand, the irrigation
bureaucracy or farmer organization is unable to supervise the delivery of water to the tail
end first because it requires a 24-hour vigilance. Such “policing” may lead to clashes
among the head-end farmers, the officials, and the tail-end farmers.

Another major obstacle comes from the influential head end farmers. Usually, rich and
influential farmers own large tracts of the best land just below the tank. In the past, the vel
vidane, vilage headman, and other influentials possessed the most prized lands below the
tank. Thus, they managed to get the water first. However, when the governrnent bagan to
sell Crown Land in the akkara-wela, these influentials managed to buy new lands and
attempted to get water to these lands too. For this reason, the practice of issuing tank
water to the purana-wela during maha and to the akkara-wela in yala was introduced (see
Perera 1985b).

Farmer representatives who own land at the head end of the paddy tract still obtain
water for therr fields first, along with their relatives and friends who too own land adjacent
to their land. Begum (1985) mentions a case where a FR ignored the seasonal meeting
decision to follow the tail-to-head allocation of water. He, together with his relatives and
friends, obtained water first for their fields in the purana-wela despite the protests of other
farmers about their behavior.

Furthermore, influential farmers at the head-end can sabotage the operation of 1ail-to-
head water allocation if they think such an allocation disturbs the cultivation of their land.
Their wealith and personal connections with politicians provide them with enough
influence over the villagers and officials. Political pressure from the local politicians to
change the water allocation program decided at a seasonal meeting and getting non-
cooperative officials transferred are not uncommon in many of the major irrigation
systems. This is also true of the village irrigation systems.

CONCLUSIONS:
SOME POSSIBLE RESEARCH AREAS ON VILLAGE IRRIGATION SYSTEMS

From the above discussion, several conclusions can be drawn in relation to village
‘rrigation communities in particular and to rural Sri Lanka in general. One is that there has
been a process of accelerated State interventior into Sri Lanka's rural areas -- village
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irrigation rehabilitation programs sponsored by (he State are a prime example of this
process. As a result, the State has managed to concentrate and consolidate its role in
village irrigation systems. This inevitably develops an interaction between the government
and the village community. This paper has shown the far-reaching changes that have been
generated by State intervention into villages over time. However, in the course of the
discussion on various strategies for water management, it became evident that the
government has not fully understood the dynamics of community organization and as a
result it has introduced several strategies which are destined to be unsuccessful In this
regard, further research 1s necessary on the nature and type of government-community
teraction in both diachronic and synchronic perspertives hefore any meaningful strategy
1s designed for refurbishing village irrigation systems by the State. It is important to decide
the degree of each party’s involvement -- both financial and in terms of decision-making
responstbility - the rehabilitation process.

Related to this 1s the 1ssue of community or village capacity to handle village irrigation
affairs At present, although both State and community capacities aie emphasized, in
reahty, the emphasis s on the former as reflected for example, in the composition of the
TC under the VIRP In this regard, some systematic archival research into the village
community’s role i both physical refurbishment of village tanks and their management in
the latter part of the 19th century may throw some tight on why some institutiona!
mechamisms for water management functioned well in those days and why they cannat be
reintroduced today to play an equally effective role in water management. Such a
historical survey will show whether the traditional water management mechanisms
decayed over ime or were intentionally abandoned as a result of charniging priorities in the
development activity (e g., from small village tank rehabilitation to large =~ le irrigation
works) of the State Research will also show the contribution of the Staie to this change
over ime. Suchresearch will help in identitying factors that strengthen a village's capacity to
handle its own water management activity.

Further research 1s urgently needed on socio-economic and cultural patterns of
community life to understand how and why villagers accommodate or reject new
strategies. An understanding of these patterns can inspire social engineering of the
proposed changes so that they fit the social and cultural systems of the village community.

NOTES

'Exchange rate in 1986 was US$ 1.00 Rs. 28.00.

Minor irnigation systems are defined as those where the area irrigated 1s less than 80 ha. The terms viliage
irrigation system, minor irrigation system, and small-scale village irrigation systems are used mteichangeably

JAsweddumization 1s an Enghsh word derived from Sinhala and means leveling land and constructing bunds
around a field to retain water for nce cultivatoin
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PROBLEMS, PROSPECTS, AND OPPORTUNITIES IN DEVELOPING
FARMER-MANAGED IRRIGATION SYSTEMS IN NEPAL:

THE: DEPARTMENT OF AGRICULTURE'S FARM

IRRIGATION PROGRAM

Mahesh Man Shrestha®

INTRODUCTION

Agriculture is a strategic sector in the Nepali economy engaging almost 94 percent of
the population and making up almost two-thirds of the annual Gross Domestic Product
(GDP). However, the current decline in agricultural productivity against an accelerated
poputation growth is leading to an imbalance between food supply and demand. To
reverse the trend, cereal production must at least double the present ievel by the year 2000.

Te achieve this, a‘tempts are being made to raise crop yields under rainfed conditions.
However, at best, rainfed agriculture can achieve only a fraction of the productivity of
irrigated areas. Nepal must develop irrigation to obtain maximum grain production.
Presently, using local practices, irrigated rice yields about 3.0-3.75 metric tons/hectare
{t“ha). Provided there is timely irrigation, production can be increased to over 4.5 t/ha
'f farmers adopt improved cultivation practices and apply recommended doses of fertilizer
and related inputs. Because the lack of sufficient water is one of the main constraints to
increased production, using each vnit of water with maximum productivity should be the
am.

GOVERNMENT AGENCIES INVOLVED IN IRRIGATION
DEVELOPMENT AND THEIR APPROACHES

Department of Irrigation, Hydrology and Meteorology {DIHM)

DIHM, under the Ministry of Water Resources, is the principal organization involved in
irrigation development in Nepal. Functions presently carried out by DIHM include:
investigaiion, design, construction, rehabilitation, and operamion and maintenance (O&M).
DIHM undertakes projects with command areas larger than 500 ha in the Tarai and larger
than 50 ha in the hills. At the regional level, the funciions and responsibilities of DIHM are
carried c'it through five directorates.

Project Board Management
Some of tne larger projects are carried out through semi-autonomous organizations

called "project boards.” Separate project boards function for some donor-assisted
irrigation projects under the Development Board Act of 1956. Management under this

*Chief, Farm Irnigation and Water Utilization Division, Department of Agriculture, Ministry of Agriculture, Nepal.


http:3.0-3.75

202 AGENCY INTERVENTION PROGRAMS

system gives autonomy in personnel recruitment and financial flexibility. The composition
and practices of the individual project boards, variously described as autonomous or semi-
autonomous, are virtually all the same. Each board is formed with representatives from
the ministries of Finance, Agriculture, and Land Reform, anc is chaired by the Secretary of
the Ministry of Water Resources. One representative each from the National Planning
Comnussion, Department of Agriculiure, and DIHM is also included as a member of the
Board. The General Manager/Project Manager/Project Engineer works as a member-
cum-secretary of the Board. In certain cases Regional Directors of Agricuiture and
Irrigation are also included as members. It is said that the Board represents the symbol of
cooperation at the highest level.

Ministry of Panchayat and Local Development (MPLD)

This Ministry is responsible for various local development works including: village water
supplies, construction of small bridges, upkeep of tracks and trails, maintenance of
panchayat' buildings, and assistance to small irrigation sche->es.

In 1970, the Department of Minor Irrigation was established and the responsibility for
the implementation of minor irrigaticn was given to the chairman of the district panchayat.
Due to he lack of professional manpower at the district level, it was merged into the
Irrigation Department in 1971, The Irrigation Department then took the responsibility of
managing irngation systems with command areas over 50 ha. Irrigation schemes serving
less than 50 ha were given to the MPLD. Technicians are appointed by the MPLD to the
District Technical Office which is responsible to the Local Development Officer for
implementing local development works at the village level.

Agricultural Development Bank ¢f Nepal (ADBN)

ADBN, which is mainly responsible for providing credit to farmers for agricultural
activities, finances irrigation schemes. It grants loans for three types of irrigation
development programs: 1) the Farm irrigation and Water Utilization Uwision's {(FIWUD)
irrigation schemes, 2) pump irrigation, and 3) gravity irrigation systems. Although ADBN
Investment in irrigation started in 1968, the intensive irrigation program under ADBN
began in 1981.

Over 11,000 shallow tube wells have been installed under this loan program making
irrigation facilities availabie on more than 45,000 ha. The loans are given primartly to
individual ‘armers for pump-sets and related materials and are to be paid back in seven
years. The government provides a labor subsidy of up to NRs 3000 (US$150) for
installation. O&M costs are paid by the pump-owner. ADBN has collaborated with CARE to
finance a few gravity irrigation systems. CARE provides 50 percent of the total cost,
farmers take 30 percent as a loan, and provide 20 percent as labor or cash.
Implementation has not reached the target level due to protlems with group formation and
high staff turnover where there are alternative employment opportunities in less remote
areas. The estimated cost of such schemes is US$&00-990 per ha (in 1984 prices).
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Farm Irrigation and Water Utilization Division (FIWUD)

The Minisiry of Agriculture, through FIWUD, is responsible for farm level irrigation
development and water management. FIWUD was established in 1973 under the
Departmenrt of Agriculture to bridge the gap between the engineering services of the DIHM
and the extension services of the Department of Agriculture in public and farmer-managed
irrigation systems across the country. Most of FIWUD's technicians are agricuitural
engineers with sume knowledge of basic agriculture.

FIWUD’s mandate s to: 1) provide irrigation and drainage facilities at the farm and the
fietd level to ensure the optimum amount of water, 2) assist in operating tertiary irrigation
systems n large- and medium-scale projects, 3) organize water user groups &nd guide and
monitor their activities, 4) provide training to water users in tertiary system O&M and
on farm water management, and 5) develop ways of increasing cropping intensity through
coordination with agricultural research and extension services and through the
introduction of new irrigation technology.

At present, FIWUD s working under two types of programs, the Water Utilization
Program, and the Farm Irrigation or Small Irrigation Program.

Water Utilization Program. The Water Utilization Program concentrates on large- and
medium-scale public irrigation projects. This covers gravity and deep tube well systems in
the Tarai areas. In this program, structures like dams, main and secondary canals, and
deep tube wells are constructed by DIHM. It has been found that many require additional
conveyance and control structures for better water management. In addition to building
the necessary lower level control structures, this program assists with land improvement
and other measures for increasing the cropping intensity and efficient water utilization.

The work 1s carried out by forming water user groups which are informal voluntary
organizations without legal authority. The maintenance of the field channels is the
responsibility of these water user groups. Howeve:, operation of the system and
maintenance of the control structures and larger channeis are done by DIHM. In the Water
Utilization  Program, farmers’ involvement begins in the middle stage of pioject
implementation rather than in the project formulation stage.

Farm Irrigation or Small Irrigation Program. The aim of the Farm irrigation Program of
FIWUD is to help farmers in constructing, improving, and maintaining their own irrigation
systems, and to make optimum use of the available water for increasing production by
using simple technology. The beneficiaries are involved in all stages of planning and
implementation. Attempts are made to incorporate their ideas and experience without
killing therr self-help attitude. FIWUD has developed a "high farmer participation concept.”
This approach is most suitable to small systems. By mid-1986. FIWUD completed 106 pro-
jects iri the hills and Tarai covering approximately 19,600 ha. There are 81 projects in differ-
ent stages of construction and feasibility studies of another 105 projects have been com-
pleted. 1abie 1 gives a breakdown of completed and ongoing work. FIWUD now has over 25 senior
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engineers and agriculturalists and over 40 overseers and technicians on its staff. The
estimated cost of FIWUD schemes is NRs 4,000-5,000/ ha (US$190-238/ha) in 1984/85

prices.

Table 1. Frequencies by district of irrigation schemes completed (COM), under
construction (UC), and surveyed (SUR) by the Farm Irmgation and Water Utilization Division
(FIWUD), Department of Agriculture, Nepal.

Zone District CCMm UcC SUR Zone District COM UC SUR
Janakpur Ramechhap 12 1" 5 Seti Bartadi . 3 -
Sindhuli 10 13 2 Achhain - 1 1
Dolkha 2 - - Kailal 2 - 1
Mahottan 1 . - Kanchanpur 1 . -
Dhanusa 32 10 1 Doti . 1 1
Sarlatu - 2 - Bhajanng -
Dhaulagiri  Parbat 6 - 3 Narayani  Makwanpur - - 2
Baglung 1 1 Persa 2 3
Myagdi 2 1 - Rauthat 1 4
Guimi - - - Chitwan 3 8
Koshi Terthum 3 2 4 Rapti Rukum 5 3
Dhankuta - 2 1 Salyan 1 6
Bhojpur 1 1 1 Dang - 1 -
Sankhuwasava - 1 Jajarkot 3 - 6
Sunsari 2 1 Kalikot 2 - -
Jhapa 1 1 - Rolpa - - 4
Morang - - 1 Dolpa . - 1
Taplejung - - 1
Panchthar 2 - - Bagmati  Nuwakot 3 5 9
Dhading 2 2 5
Sagarmatha Khotang 3 3 4 Sindhupalchowk 1 -
Okhaldhunga 1 3 Kavere 1 2
Sirha 1 2 Rasuwa - 1
Solukhumbu 1 Bhaktapur 1 - -
Udaipur 4 Kathmandu 1 - 2
Saptan 2 Lalitpur 1 1 2
Lumbini Palpa - 4 2
Arghakhachi - 1 1
Rupendeh 2 3 3
Kaptlbasstu 1 - -
Total 106 81 105

As a part of the strategy, improvements of existing irrigation schemes are jointly financed
by the government and the beneficiaries. Of the total estimated cost, 75 percent is contrib-
uted by the government as a grant for materials and construction of structures, while the
remaining 25 percent comes from the farmers. The farmer’s contribution is proportional
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to the land owned by each farm family in the command area. To qualify for new
construction or improvements in an existing system, 5 percent of estimated ccests must be
paid in cash

The beneficiaries must form a construction committee. This committee consists of five
to seven members with the ward chairman and pradhan panch (village headman) as ex-
officio members.  The construction commitiee determines the proportion of each
benef:ciaries’ contribution to the construction of the project. The 5 percent cash
contribution must be paid into a bank account before work can be started and must be
supported by a formal declaration by the committee to take respansibility for construction
and future O&M. The rest of the farmer’s contribution can be either in cash, as a loan
from ADBN, or in the form of free labor.

An account is opened in ADBN in the name of the scheme, and the § percent cash
raised by the beneficianes 1s deposited. The account is handled by the joint signatures of
the representative of the construction comnuttee and the FIWUD officer-in-charge of the
scheme. Funds are withdrawn to purchase materials and equipment and to pay contract
tabor for specialized work  Records of expenditure are kept for accounting purposes.
Under this arrangement, the farmers’ construction committee itself purchases and
transports the construction materials to the site and thus by-passes the cumbersome and
time-consuming contractual and competitive bidding formalities.

Besides providing 75 percent of the costs of the total scheme, FIWUD's contribution
consists of technical assistance in identifying and evaluating the system, designing
structural works, supervising and managing construction, and providing any specialized
labor that is required.

The farmers contribute local resources, including haulage to the site and labor for the
improvement or construction of the distribution system. The construction committee is
renamed the water user group after construction is completed, and is responsible for
allocating irrigation water among the beneficiaries, and for system O&M. FIWUD
strengthens the water users group by giving training in system O&M and on-farm water
management.

After completing construction or improvements, FIWUD's field staff initiate the Water
Utilization Program with the help of the Agriculture Development Officer and staff from
other lirie agencies working in the field. Further involvement of FIWUD is limited to
monitoring and evaluating the system in order to improve the design of future systems,
and giving advice on maintenance and water management at the request of the water
users group.

The FIWUD small irrigation program was implemented five years ago. At the start of
each new fiscal year, FIWUD staff from all the Zonal Offices have a general meeting at the
central office in Kathmandu to discuss their experiences and problems. This is an
opportunity to find solutions to problems and to establish a new strategy for the smooth
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operation of the program. For example, after the government introduced the
Decentralization Act, modifications were made in the way the program was implemented.
The details of the implemenation procedure are given in the following sections.

Project identification. The first step is the identification of viable small irrigation
sciiemes. The request for assistance for irrigation may come in writing through the ward
concerned, village panchayat, district panchayat, or another agency to the District
Agriculture-lrrigation Committee.? When an application comes to a zonal office or directly
to FIWUD. 1. 1s immediately forwarded to the District Agriculture-Irrigation Committee for
necessary action. This committee forwards the application to the Zonal Farm lIrrigation
Office with the recornmendation of the district assembly, or to the District Panchayat. This
(s usually done once «uach year. Based on the list of applications received, inventories are
prepared for further action by the Zonal Farm Irrigation Office. The project identification
work is scheduled a year ahead of its implementation.

The initial application ortginates from the beneficiaries. It must contain the necessary
mformation to enable the concerned authorities to determine the feasibility of the scheme.
Applications contain precise information on the following points: a) signature af all the
beneficiaries; b) brief descriptior: of the command area; c) present and future cropping
pattern, d) description of water resvurces: e} distance of water source from the command
area, f) area to be irrigated; g) number of households to benefit; and h) village panchayat,
ward nurnber, etc.

Site survey. A FIWUD topographic survey team goes to the area and arranges a meeting
with the beneficiaries. The technicians explain in detail all the procedures for the
implementation of a scheme. A working committee of six or seven members is formed and
one member of the committee is selected as chairman. Sometimes the chairmar is elected
by a raised-hand vote and usually the decision is unanimous.

Farmers are asked to accompany the technician in the survey and walk along the canal
alignment. This activity provides information about the area and irrigation sources as well
as an opportunity to discuss advantages and disadvantages of alternative canal locations.
In this stage the tcam identifies the prospective beneficiaries and completes a
questionnaire of the preliminary investigation, which includes details about the existing
crops, soil, land, water resources to be tapped, availability of construction materials, and
other physical and social information. It also includes a declaration by the beneficiaries of
a commitment to the procedures of FIWUD.

Based on their experience and the gurdelines provided by FIWUD, the survey team can
usually determine the feasibility of the proposed scheme from the preliminary
investigation. If the team decides that the project is feasible, it conducts a detailed survey
to be used in design. If it is obvious that the project is net feasible, they leave the site after
doing only the preliminary survey, without giving any promises to the farmers,

Design and estimation. After the field survey is complete, the dasign work is done at the
Zonal Farm Irrigation Office. For the design to be approved, the following minimum list of
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i'ems must be submitted: a) salient features of the scheme: b) details of the intake and site
plan; c) detail profile of the canal alignment with types of structures shown on it; d)
drawings with structural details; e) if possible, the elevation of the intake and the highest
point of the command area f) application from the beneficiaries and their
recommendation; g) preliminary investigation report; h) rate analysis as well as the District
Panchayat’s rate analysis; i) bill of quantities and cost estimate; and j) benefit/cost ratio
and any recommendation by the survey team.

Criteria for approving the schemes Although the benetit/cost ratio is the major criterion
for approving the schemes, three more factors are also considered: a) length of canal and
number of crossing and other structures, b) total cost of the scheme, and c) cost per
hectare.

Approval, notification, and fcrmation of construction committee.  After approval of the
scheme, a letter of notification of the feasibility of the scheme is sent to the community
cor.cerned.? An estiinate of the cost is included along with instructions for the necessary
actions that the beneficiaries must take which include: a) forming a construction
committee, b) depositing 5 percent of the estimated cost in an account with ADBN in the
name of the scheme, and c) formal signing of the agreement form by the construction
committee  members  signifying their acceptance of the FIWUD procedure for
implementation of the scheme.

FIWUD procedure for implementation. After the construction committee is formed, it is
the responsibility of the committee to send a letter through the panchayat office to the
Zonal Farm lrrigation Office. The signature of all the members of the construction
committee must be on the letter. As necessary, the FIWUD staff helps to organize the
construction committee and to arrange a loan through ADBN.

If the construction committee is not formed and/cr their commitment is not
forthcoming, the project is not implemented. FIWUD requests a statement as to why the
community does not want to go forward with the project and forwards the statement to the
district panchayat, who can intervene at this stage to try and clear up auy
misunderstandings. In the event of the cancellation of a scheme, a new scheme is
selected from tne contingency list prepared during the survey and identification of
projects.

Implementation of the scheme is carried out by the construction committee. The FIWUD
engineer I1s resronsibie for provicing technical support, supervision, and advice to the
commuttee. He also supplies information about availability of material and equipment.

The construction committee records the minutes of meetings in a register that they call
their minute book. They also rec 3 wors awards to local people, details of hiring and
contracting labor for special wiri  rasuiution of disputes in the alignment of the canal,
expenditures for material procu: .uent, labor payments, and all other decisions of the
committee. This book is open to whoever wishes to check any information.
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The FIWUD engineer measures and records the progress cf the construction work in a
separate book that he maintains. All of the work done is entered into the measurement
book at intervals of about 15 days. Payment is made according to the approved estimate
even if the work completed is greater than the estimate. The work completed above the
estimate is considered a part of the voluntary contribution. The construction work is
awarded by the committee to various beneficiaries, preferably as piecework.

After completion of the scheme, an inspection and final approval is made by FIWUD
upon receiving a written reguest from the construction committee. A certified copy of the
expenditure accounts, along with all the documents, is forwarded to the zonal office by the
construction committee for the Zonal Farm Irrigation Office records.

Formation of the water users group. As soon as the construction is over, the FIWUD
technicians inform the construction committee that it should convert itself into a water
users group to take care of future operation and maintenance. This is according to the
FIWUD rules that are agreed to by all beneficiaries before starting the project. One
amendment that is made to the composition of the construction committee when it
becomes a water users group, is to increase the number of members.

The beneficiaries may decide to raise funds for future repair and maintenance work.
This money can be kept in the ADBN account. The regular repdir and maintenance of the
scheme s carried out by water users groups with technical assistance from the Zonal
Farrn Irrigation Office. Neither water taxes nor other irrigation fees are collected by the
government in these projects.

ISSUES STEMMING FROM FIWUD-SUPPORTED IRRIGATION DEVELOPMENT
Project Selection

The political influence in project selection and implementation is minimized by setting
strong selection criteria. In the early days of this project, much political pressure was
experienced by FIWUD. But on the basis of experience and by using technical reasoning
supported by actual field data, FIWUD developed appropriate criteria. Now projects
presented for consideration must be recommended by the district panchayat or district
assembly. Final approvai is then made by FIWUD.

Formation of the Construction Committee

In most of the FIWUD schemes the construction committee is formed smoothly by the
beneficiaries without complaints, but there is competition for the post of chairman. In such
cases, the chairman frequently finds it difficult to remain in his post when he encounters
problems. In some instances he has been forced to leave the post because of misdeeds. If
the beneficiaries decide that the chairman is working against their benefit, they force him
to resign. This happened in one of the projects of Ramechhap where the chairman wanted
to divert money from FIWUD as an advance for other work awarded to him by contract
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a few years earlier. Simifarly, in one of the schemes of Kalikot district, the chairman (ex-
pradhan panch) was forcibly changed by the beneficiaries when he wanted to exploit the
laborers.

Depositing Five Percent of the Cost Estimate in ADBN

In most cases the compulsory 5 percent deposit comes from the beneficiaries, but in
some cases only a few people or a single person deposit the total amount on behalf of
everyone. If all contribute to the deposit, the work progresses much faster than if only one
or a few do so. Concern about the use of the money they have deposited encourages the
bereficiaries to participate in implementing the scheme. The requirement of a cash
deposit is @ good tool for sorting out projects that need help.

In some cases, it has been found that all the beneficiaries are not able to deposit 5
percent cash in the bank. Instead they offer to contribute 25 rather than 20 percent of the
estimated cost as labor. Or they ask committee members or other people to pay the cash
on their behalf. Thus, a few people pay 5 percent of the total estimated cost and later
recover this amount from those who do the extra voluntary work. It is FIWUD's experience
that this approach works best in schemes where only improvements are needed rather
than in new schemes without an existing organization. If there is no existing organization,
beneficiaries who have promised extra labor instead of cash may refuse to pay after the
project is approved, putting those who have paid in an awkward position, ultimately
hampering progress.

This arrangement gives some flexibility to the beneficiaries in paying with either cash or
labor contribution. It also assists FIWUD because the persons who have paid extra cash
work hard to organize and mobilize the voluntary work of the scheme so that they can
recover their deponsits.

Voluntary Labor Contribution

The construction committee is responsible for raicing the 20 percent voluntary labor
contribution from beneficiaries. However, engineers from FIWUD help in assessing the
contribution. The total labor contributed by each person is computed and payment is made
for all cantributions above the 20 percent mandatory voluntary labor contribution. Payment
is mu: to the workers after deducting 20 percent contribution from the total wark
accomplished. It is the responsibility of the construction committee to give fair and just
payment according to the individual record of work done. This is a difficult task and tes:s
the effectiveness of the construction committee.

It has been observed that wherever the construction committee is strong and effective,
the voluntary contribution is accomplished smoothly. In both new schemes and operating
schemes, fewer problems are encountered in implementation and improvements if the
committee is formed from among the farmer beneficiaries. However, if local or outside
politics are involved in forming the committee, there are always problems in implementing
the scheme.
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Sometimes it is difficult to mobilize the voluntary labor due to local miscreants. Many
instances have been observed where voluntary labor has been exploited in the name of
the project. In such cases, a copy of the project approval paper is forwarded to the Chief
District Officer to enable him to take action against the culprit.

The payment of employed laborers is generally done by the construction committee. If
the workers feel that they are being exploited in payments, they complain first to the
chairman of the construction committee who then must solve the problem. There have
been examples where the workers were exploited by the chairman, as in the Kalikot case
mentioned above. In such cases, the FIWUD staff may intervene if the conflict continues.
The FIWUD staff tries to resolve problems with the help of the chairman and construction
committee but, if conflicts continue, further payments are stopped by FIWUD until the
problem is solved. [f the chairman or a committee member misbehaves, the matter can be
sent to the district panchayat and the chief district officer for settlement.

Although it is possible for the beneficiaries to change the chairman or committee
members, money that has already been given to them may need to be recovered. The
construction committee and FIWUD staff along with other beneficiaries try their best to
solve the problems locally However, when the miscreant is backed by influential people,
the situation becomes complex. In this situation, the chief district officer intervenes on the
request of the beneficiaries.

Long Duration for Project Implementation

Projects having a long (10-12 kilometer) canal to construct in the hills, take a long time
te compiete. First, because of the large amount of work, there is unwillingness to
contribute the required amount of voluntary labor and cash. Secw.. :cause such
projects involve varnious ethnic groups, different wards, and panchayats, it creates a
difficult situation for coordination. Third, the difficult terrain, landslide zones, stream
crossings, and complex issues involving water rights make the work difficult. And, fourth,
at times political pressures and conflicting propaganda from local factions delay the
implementation of a scheme.

Cash Balance after Construction Completion

Frequently in FIWUD schemes 5-15 percent of the estimated cost remains after the
project is complete because of the energetic involvement of beneficiaries instead of a
contractor in the construction. Inspection and supervision costs are reduced because
beneficiaries themselves, as well as FIWUD technical staff, monitor the construction work.
Although local workmen often lack skill in applying finishing touches to structures, the
quality of the matenials used is good and the results are durable. The money that is left
after completion of the scheme is kept in the account and reserved for future repair and
maintenance work.



PUBLIC INTERVENTION IN FARMER-MANAGED IRRIGATION SYSTEMS 211

Maintenance of the Schemes

Maintenance requiremeants differ from system to system. The water user groups are
responsible for repair and maintenance of canals in FIWUD schemes. Although the water
user groups are committed to raising funds for repair and maintenance of the system, in
practice virtually no cash is mobilized for this purpose. Labor contribution by the
beneficiaries is the most common feature of resource mobilization in these schemes. Large
tandholders must contribute more than small landholders.

The groups become more active just before the rice season. Usually they call a meeting
and decide the ways and means of doing repair work. In many schemes the water user
group employs two persons to patrol the canal during the rainy season, and at times these
persons also look after and distribute irrigation water to farmers. Repairs which are within
their capability, they do themselves. In case of massive damage, they immediately inform
the leader as well as beneficiaries. In ernergency cases alrost all the beneficiaries go to
the work site.

In FIWUD schemes where farmers have strong organizations {e.g., Dhaitar in Kavre
district and Hoste Khola in Sindhupalchowk district) there are regular mass mobilizations
of labor, called urdi, for maintaining canals twice a year: once before land preparation for
rice in May or June and another before sowing the winter crop. During urdi one person
must come from each house for the work. Generally the repair work lasts four or five days.
A fine of NRs 10 (US$0.50) is charged to any household that does not contribute labor
during the work period.

During the winter season, damage from rain and flood is minimal and individuals or
small groups of farmers take care of their channels. In some cases the water users group
allows a water-powered grain mill to be installed using water from the system. The mill
owner then takes care of the canal maintenance work upstream of the mill.

if there is massive damage which is beyond the control of the beneficiaries, they can go
to the Zonal Farm Irrigation Office for technical and financial help. In exceptional cases,
FIWUD gives a nominal grant for repairing the system. This is only done if the results of a
detailed survey indicate it is necessary. However, massive darnage is not defined by fixed
criteria. Farmers are considered capable of doing repairs involving earth work and dry
stone work. However, massive stone masonry construction, or moving large stones and
debris after a landslide (i.e., work which requires technical skills or machinery) are
considered beyond their ability.

FUTURE FIWUD STRATEGY FOR STRENGTHENING FARMERS'
PARTICIPATION !N IRRIGATION MANAGEMENT

Many irrigation projects fail to achieve the potential level of crop production possible. This is
often due to defects in the management and application of irrigation water. Factors related
to poor water management are closely linked with poor design and improper O&M. Such
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problems lead to a reduction in benefits for farmers.

Another serious problem is environmental degradation caused by the construction. This
is related to the topographical, geo-morphological, and geological conditions of the
construction area. Landslides take place when water saturates the steep slopes and
lubricates the soii layers. This may be caused by leakage from irrigation canals, from over-
watering fields, or from excessive infiltration of rain water on terraced slopes. While
surveying the site, a detailed study is made of the probability of these problems occurring,
and the construction is modified accordingly.

In additon to these physical problems, efficient managerial aspects must also be
considered. As competition among farmers for available water increasas, improved system
operation and management is called for to ensure widespread and equitable distribution of
irngation water. To achieve this, a coordinated effort to strengthen and improve existing
organizations wherever necessary 1s suggested. This should take place in conjunction with
a traming program i system O&M. It 1s desirable to offer the farmers training on when,
how, and how much to nigate, canal system O&M; rotational irrigation during periods of
water scarcity, improved terracing and cropping systems; and land preparation.

To address these problems in farmer-managed systems, FIWUD will establish another 6
zonal offices, thus providing staff and equipment to cover all 14 zones in Nepal effectively.
Water management tramimg along with a trial demonstration and production program will
he extended in the completed schemes with the help of the agriculture development
officer and staff of other related Ime agencies.

Permanent solutions to canal maintenance and landslide problems in the construction
areas include soil conservation measures, such as tree planting on the uphtill side of the
canal  Terrace improvement work will also be gradually introcduced as needed. A
memitoring umit will be established to monitor the completed schemes and observe their
performance to find ways t¢ improve present construction methods and techniques.
Survey and design criteria will be further refined with experience. The accounting
procedure to be maintained by the construction committee will be further simplified and
improved so that the committee can maintain satisfactory accounts.

During the seventh 5-year Plan, an additional 40,000 ha of land is to be irrigated. This
will be covered by FIWUD as stated in the 1986 National Planning Commission Report.

Issues Regarding Government Intervention in Farmer-Management Irrigation Systems

1. Identification of schemes in terms of such factors as size, length, capital cost, and
available tme of beneficiaries, that would promote effective participation by farmers.

2. Development of simple procedures, which are also acceptable to the auditor, for
recording expenditures by the construction committee.

3. Development of acceptable techniques for constructing channels in steep rock without
major cutting and blasting.
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4. Development of intake structures which can divert water efficiently at low river
discharges.

5. Development of low cost diversion structures for the Tarai which can safely pass hi i)
discharges with a large amount of silt for both shallow and wide rivers and narrow and
deep rivers.

6. Development of successful organizational models whose features could be incorporated
into the systems that need improvement.

7. Development of low cost structural designs for the long stream-crossings in the hills.
8. Development of simple technology to check the seepage loss in the hill canals.

9. Test simple procedures for mobilizing voluntary contributions from the beneficiaries of
irrigation schemes.

NOTES

'Panchayat also refers to a local and district level administrative unit.

’The District Panchayat Chairman is the chairman of District Agriculture-lrrigation Committee and other line
agencies like ADBN, Agricultural Input Corporation, and cooperatives a:e represented. The irrigation engineer, local
development oti‘cer, and agriculture development officer are also members. This last is the member-secretary of the
District Agricultur2-Irrigation Committee.

A copy of the letter is also sent to the district panchayat, local development officer, chief district officer,
agriculture development officer, area and central office of the ADBN, and the department of agriculture.

REFERENCES

East Consult (P), Ltd. 1985. A comparative study on underground sources vs. surface
sources of water for irrigation systems. Final Report prepared for the National Council for
Science and Technology, Kathmandu, Nepal.

Food and Agriculture Organization (FAO). 1984. Small-scale hill irrigation development.
Identification Report Phase I-Lumbini Hills, 72/84 IF-NEP.

Farm Irrigation and Water Utilization Division (FIWUD). 1985. Some rules in implementing
farm irrigation projects in Nepal. Kathmandu, Nepal: Department of Agriculture, Ministry
of Agriculture.

Gorkbhali, P.P. and M.M. Shrestha. 1983. Water management issues. Paper prepared for
the Proceedings of the Seminar on Water Management Issues (HMGN/APROSC/ADC),
Kathmandu, Nepal, 31 July-2 August.



214 AGENCY INTERVENTION PROGRAMS

Martin, E. and R. Yoder. 1983. Review of farmer-managed irrigation in Nepal. Paper
prepared for the Proceedings of the Seminar on Water Management Issues
(HMGN/APROSC/ADC), Kathmandu, Nepal, 31 July-2 August.

Pradhan, Prachanda. 1986. Patterns of irrigation organizations in Nepal, a comparative
study of 21 farmer-managed systems. Unpublished draft.

Shrestha, M.L. and R.R.S. Neupane. 1985. impect of land improvement on irrigation and
crop yield. A case study, Tubewell No. 5. Nepai: Bahury Persa, Farm Irrigation and Water
Utilization Division (FIWUD), Department of Agriculture.

Shrestha, M.M. 1985 Food production and water use at the farm level. Unpublished
paper.

Shrestha, T.B.,, S.K. Shykya, and M.M. Shrestha. 1984. Study of operation and

maintenance problems in Nepalese irrigation projects. Lalitpur, Nepal: No-frills
Development Consuitants.



STATE INTERVENTION IN SRI LANKA'S
VILLAGE IRRIGATION REHABILITATION PROGRAM

Jaliya Medagama*

INTRODUCTION

The main objective of this paper is to discuss state involvement and its implications in
the implementation of the Village Irrigation Rehabilitation Program (VIRP) in Sri Lanka.

Sri Lanka has a total area of 6.1 million hectares (ha; 23,500 square miles) with an
estimated population of about 15.5 million. About 75 percent of the population lives in
rural areas. Agriculture accounts for over 25 percent of the Gross Domestic Product (GDP),
50 percent of total employment, 70 percent of export earnings, and 40 percent of
government revenue. Out of a total of about 2.25 million ha under permanent cultivation,
rice accounts for about 0.7 million ha which is divided between the two zones, dry and
wet. The Wet Zone is situated in the southwest quadrant and the Dry Zone lies in the
north eastern,ano south eastern areas of the island.

The Dry Zone contains 70 percent of Sri Lanka’s irrigation and 93.4 percent of these are
village irrigation works (Gunadasa et al. 1980:1). Population density in the Dry Zone is
only 28 per 100 ha (73 per square mile), whereas the Wet Zone has 270 people per 100
ha (700 per square mile).

Importance of Village Irrigation Systems in Sri Lanka

Village irrigation (minor irrigation) is classified as an irrigation work serving below 80 ha
(200 acres) of agricultural land.' Although it is difficult to get an accurate count of village
irrigation works, the Lands Ministry estimates that there are 23,000 cf which 13,000 are
village tanks (small reservoirs used for irrigation and domestic water supply) and 10,000
are anicuts {weirs) or stream diversions. About 50 percent of these are in working
condition, although their efficiency varies. According to the Food and Agriculture
Organization (FAQ), there are 7,758 village tanks. The Freedom from Hunger Campaign
estimates that there are 18,000 village tanks, and that there could be another 12,000
tanks abandened, of which 52 percent arz in working condition. A Department of Agrarian
Services (DAS) study suggests that there are about 8,500 working tanks in the Dry Zone.

Viliage irrigation schemes in the country plsy a pivotal role in the agricultural economy.
Of ihe 0.7 million ha under rice nearly 30 percent is commanded by village irrigation
schemes, of which 75 percent are located in the Dry Zone. The following discussion will be
restricted to the Dry Zone where most schemes are tank schemes. Although VIRP
envisages rehabilitating tanks in the Dry Zone and weir systems in the Wet Zone, a greater
emphasis is given to the former.

‘Deputy Commussioner, Department of Agrarian Services, Colombo, Sri Lanka.
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Background of Irrigation in the Dry Zone

History shows that people who settled in the Dry Zone constructed earthen bunds across
the natural dramnage basin to collect runoff water. Nearly 7 percent? of the annual total
ramfall in the Dry Zone occurs during the Northeast Mcnsoon from late October to
January, the main ranny season. It was imperative for the Dry Zone settlers to build these
village tanks 1 order to supplement rainfall for agriculture in the wet season and to
conscrve water for domestie and agrnicultural activities in the dry season. These tanks
have become the focal pomt of rurad social, economic and cultural life i the Dry Zone, and
the presence of many village tanks shows how successful the village community became
as an agncultural economy by overcoming the acute shortage of water in the area. Water
ratiier than tand altimately set the timnts to cultivation and to the size of the population
that could be supported (Somasirt 1978) Over time, these village tanks deteriorated and,
because the seat of the kingdoms shifted from the Dry to the Wet Zone, most village tanks
were abandoned and are now i a state of disrepanr

St Lanka (Ceylony was under throe foreign rulers - Portuguese, Dutch, and British -- from
1505 until 1948 The Brsh, who ruled Sri Lanka from 1796-1948 -- from 1796-1815 they
ruled only the mantime provinens - realized the importance of irrigation networks to the
rural economy An rnigation departiment was established in 1900 to renovate and maintain
major rngation works, while the Provincial British Government Agent altended to mainie-
nance: of the village rnigation works

The first ordimance to facilitate the revival and enforcement of ancient customs regarding
rnigation and cultivation of paddy lands was enacted in 1856 Thereafter it was revised on
six subsequent occasions The tasi ardimance, Number 32 (1946) made an attempt to define
village irnigation as any that «s 1) constructed by the proprietors without government aid or
with the aid of masonry works and sluices supphed free of charge by the government, and 2)
mamtained by the proprietors

After independence in 1948 1t has been every successive governiment's priority to attain self-
sufficiency in food To achiove this goal, ona strategy was to expand the irrigable area under rice
through the development of major irnigation works and national ventures like the Accelerated
Mahawelt Scheme. Meanwhile, governinents could not neglect the large number of farmers
who hved below poverty level under the village irrigation schemes. In order to raise their living
standards, the State ntervened by rehabilitating and modernizing village irrigation schemes to
overcome the water constraint and to intensify cultivation under these village schemes.

STATE INTERVENTION IN IRRIGATION PROJECTS
The Village Irrigation Rehabilitation Project (VIRP)
Objectives The Government of Sri Lanka with the assistance of the World Bank has

embarked on a program to rehabilitate 1,200 village irr gation systems and modernize
another similar 500 schemes, and to promote system: tic water management in the
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rehabilitated and modernized schemes. In addition to these activities, VIRP envisages
strengthening the major government departments involved with village irrigation works,
particularly the Irrigation Department (ID), by providing survey, drawing, construction,
maintenance. and quality control equipment in support of the civil works program, and by
strengthening DAS’s capacity to service the operation and maintenance (O&M) of minor
irnigation works by providing additional staff, training, equipment, and transport facilities.

Benefits Through the physicat rehabilitation of deteriorated village irrigation schemes
and the mtroduction of mproved water management, VIRP gnvisages increasing
agncultural production and farmer income. The rehabilitation work is expected to minimize
uncertamties relating to irrigation water on 31,560 ha, benefitting 20,000-25,000 farm
families Itis also expected to increase cropping intensity from 82.5-116.2 percent in the
rehabilitated and modernized schemes, with an increase of 43 percent in per capita
mecome

Project arca and costs. VIRP covers 14 administrative districts, mostly within the Dry
Zone. The Project period vras five years (1980-85), but an extension has been given up to
the end ot 1987 The total investment cost of the Pioject is Rs 784 million (US$28 million)?
with the marm budget going to civil works, equipment, staff costs, training, and evaluation
assistance (World Bank 1981 Annex A).

Implementing agencies. The ID 1s responsible for the VIRP's rehabilitation works.
Rehabilitation includes repaining and remodelling tank bunds, sluices, and spillways, and
rmproving  the distribution  systems, including the provision of appropriate field
structures. The DAS 1s responsible for introducing water management activities. Specific
water management programs are to be drawn up for individual tanks in consultation with
farmers.

Tank rehabiiitation.

1. Selection criteria. In general, the emphasis in the selection of tanks and anicuts for
rehabilitation i1s on schemes that would give maximum returns with minimum cost,
Lowest priority is accorded to minor works that have been abandoned long ago and are in
need of almost complete reconstruction. The following specific criteria are used for the
selection process

a. The tank’s command area should not be less than 8 ha (20 acres), unless a tank is
in a cascade system where water flows from one tank to another and improvements
are required to provide safety for the tanks downstream.

b. Tanks in inhabited areas with easy access should be given priority.

c. The useful storage of the tank should not be less than 0.91 hectare-meters per
hectare (ha-m/ha; 3 acre-feet per acre or ac-ft/ac) for command areas in the Dry
Zone, 0.76 ha-m/ha (2.5 ac-ft/ac) for the Intermediate Zone, and 0.46 ha-m/ha (1.5
ac-ft/ac) for the Wel Zone.
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d. The useful tank storage should not exceed 70 percent of the yield potential
computed fro.n the iso-yield curves of the ID.

e. The tank should benefit at least 10 families.

f. The area brought under direct maha (wet season) irrigation should be at least 14
times the privately irrigated submerged lands or 3 times other cultivated submerged
lands.

g. The soils of the catchment area, reservoir, and command area should be suitable
for their respective purposes.

2. Rehabilitation costs. The maximum cost for a project, including all civil works and
physical contingencies valued at mid-1980 prices, excluding price contingencies,
engineering and admunistration, should not exceed Rs 12,350/ha (US$441/ha) for
existing areas plus Rs 24,700/ha (US$882/ha) for incremental areas (ibid). Since 19886,
the pro-rata cost has been increased to Rs 21,600/ha (US$771/ha) for existing areas
plus Rs 43,225/ha (US$1,544/ha) for incremental areas.

Water management. The main objective is to make nptimum use of rainfall and stored
water. To formulate programs, an agricultural planning team (APT) is appointed in each
project district. The APT consists of a technical assistant, agricultural instructor
(agronomist), and a divisional officer {for institutional aspects). The program is carried out
by a tank committee (TC), which will be discussed in a later section. In general, programs
perform the following activities:

1. Constructing field channels with control structures.
2. Introducing a rotational water supply (RWS) system where appropriate.
3. Plowing and sowing operations as early in maha as possible.

4. Introducing post-harvest plowing following either maha or yala (dry season) crops to
keep the soil open for easier rainfall infiltration and plowing early in the following season.

5. Operating the sluice to ensure that stored water is used only to supplement rainfall
during maha and yala, with the sluice closed when irrigation requirements can be met by
rains,

6. Closing the sluice at night to prevent night irrigation.

7. Introducing a standby rotation systens when stored water supplies fall short of normal
requirements.

8. Promoting short-duration rice varieties to redute water requirements and ensure an
early harvest.
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9. Promoting irrigated upland crops during yala whenever soil moisture permits.
State Intervention in Small Tank Systems in Sri Lanka

The purpose of the VIRP is to increase agricultural production in the Dry Zone. This
involves dehberate State intervention to rehabilitate small tank systems and initiate
related water management programs. But the cost of such activities exceeds Sri Lanka's
budgetary capabilities and State intervention to obtain assistance from donor agencies
becomes imperative.

Although attentron 1s mostly concentrated on the Accelerated Mahaweli Program, it has
also become the government's responsibility to see that the small-scale farmers who
operate siall irnigation systems in the Dry Zone have opportunities to improve their living
conditions. But problems arose when the government tried to introduce the VIRP through
Its exssting bureaucratic institutions This s exemplified by the results of VIRP's efforts to
Increase cropping intensities 1n the project areas.

The shortage of water is a predonunant feature in the Dry Zone, and drought conditions
become acute during the dry season from May to August {Abeyratne 1956). There are
strong winds, and air and soil temperatures are high (the evaporation rate from a free
water surface during the dry season is 6 mm per day). The water shortage is further
aggravated by the lack of reliable ground water.

To avercome this shortage of water, farmers in the Dry Zone have adopted their own
traditional system of land use through experience. The center of the Dry Zone village is the
tank. Historically, the tank systems belonged to the community, and it is the community
that managed the waier r1esources for its own benefit. Farmers who lived near tanks
adapted their lives to compensate for the lack of physical resources in their environment.
Houses are grouped on one or both sides of the tank on relatively high ground beside or
below the tank bund, on which drought susceptible fruit and tree crops are grown. Rice is
continuously cultivated under irrigation from the tank. In addition, chena (slash and burn)
in the uplands 1s utilized to grow pulses, oil seeds, spices, vegetables, and other crops.
This type of cropping pattern is ideal for farming in the Dry Zone, showing that farmers
have successfully adapted to the natural environment by evolving a tank-based economy.

It 1s unhkely that VIRP activities to increase cropping intensities in the Dry Zone will
yield the results expected by the government without consideration of the problems of
water scarcity and the compensating social inechanisms evolved by farmers. Government
agencies must consider current research results when setting norms of water use
efficiency. If they don’t, construction agencies may take the wrong path in designing and
remodelling village tanks, and the farmers will face the consequences. For example,
according to VIRP documents, a tank in the Dry Zone should have useful water storage of
at least 0.91 ha-m/ha (3 ac-ft/ac) in order to be selected for rehabilitation. This
emphasizes that the efficiency of water management will be based on utilizing 0.91 ha-m
of water per hectare. In order to achieve this, it is necessary to plan various water
conserving strategies. However, research done at the Maha llluppallama Research
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Station shows that under reddish brown earth (RBE) -- which is imperfectly drained soi} --
a total of 1.057 meters of water is required for short term (3.5 month) rice varieties.

This experiment was done during maha, and effective rainfali was taken into
consideration {(Nayaka Korala 1983). Thus, the irrigation requirement under RBE during
the rainy season for short term rice varieties exceeds 0.91 ha-m/ha.

THE REHABILITATION PROCESS

Large sums of money have been invested in the rehabilitation program of VIRP. Qut of a
total of about Rs 466 million (US$16.6 million), Rs 383 million (US$13.7 million) has been
allocated for physical rehabilitation of existing village schemes. The component for
rehabilitation 1s about 80 percent of the total investment (World Bank 1981:64). In a
situation like this, donor agencies as well as the government, have considerable interest in
proper planning, monitoring, and evaluating the physical and financial progress of the
rehabrlitation program, and also in seeing the rehabilitation program completed on time.

As mentioned earlier, the physical rehabilitation program was entrusted to the ID, which
is a well-established construction agency of the state. The broad technical guidelines and
planning procedures are clearly laid down in the supporting documents of the VIRP Staff
Appraisal Report (ibvd) The major drawback is that the rehabilitation component and
subsequent water management component are conceived of as two separate issues. There
1s a ngid demarcation of responsibilities laid down in the VIRP Staff Appraisal Report -- the
construction program is entrusted to the ID, while implemen:ation of the water
management program is the responsibility of DAS. But it 1Is common sense that unless the
irrigation  system is properly planned and designed, implementation of a water
management program will be difficult.

Anoiher important factor is that construction agencies have given low priority to
obtaining the cooperation of the farmer/beneficiaries of these rehabilitated schemes. This
situation is described by Murray-Rust (1985):

The majority of irrigation agency personnel in responsible positions have received
their training as civil engincers with a natural and inevitable bias towards design and
construction of physical infrastructure. Even in developed countries, engineers
assigned to undertake tasks of operation or maintenance are regarded as poor
cousins, a trend even more marked in most developing countries. Design and
construction are the cornerstones of professional recognition by the engineering
fratermity and there is every reason for young engineers to gravitate towards these
activities for their advancemertin an agency as well as for their own job satisfaction.

This attitude tends to increase misunderstandings between construction agencies and
farmer/beneficiaries.
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From the 1940s, the government’s heavy involvement in rehabilitation, with help from
external donors, led the tarmer/beneficiaries to think that the government owns the
village tank and has the primary responsibility to rehabilitate any viliage scheme that falls
into disrepair.

The rehabilitation process under VIRP can be divided into three major stages: pre-
construction, construction, and operation and maintenance (O&M).

Pre-construction Stage

Alarge number of small tanks and anicuts have been rehabilitated by the ID. According
1o arecent progress report, the ID is expected to complete 718 schemes (both anicuts and
tanks) before the end of 1986. They have already completed 418 of these. The DAS has
completed 156 schemes and is expected to complete another 306 before the end of 1986.
In this discussion, | will only consider the rehabilitation of tanks by the ID under VIRP.

Pre-construction starts with the initial identification {preliminary investigation) of a
project for rehabilitation. The procedure for the construction agency is laid down in the
“Guidelines for Investigation, Planning, Designing and Estimating Village Irrigation
Rehabilitation Works” (World Bank 1981: Annex A). Several criteria were laid down for the
selection of the tanks. One of the main criteria is that more than 10 families must benefit.
The only official source of this information is the Paddy Lands Register maintained by the
Agrarian Services Center but this is often incorrect. The construction agency itself has to
ascertam the coirect number through field survey and this has proved difficult. There have
been mnstances where one or iwo owners registered in the Paddy Lands Register their
close relatives” as owners of rice fields in order to qualify a tank for rehabilitation.

Because the selection criterion based on 10 farm families is inadequate, criteria based
on economic and social conditions must be used. Frequently the affluent class tries to use
soctal and political pressure to place their tank on the rehabilitation list. When that
happens, even without the knowledge of the construction agencies, the credibility of the
officers involved is lost. It also increases misunderstanding between the bureaucracy and
the beneficiaries. What is more, the investment cost cannot be justified because only a
few farm fanulies benefit in such a situation.

Unfortunately these selection criteria are imposed from outside the local community and
do not encourage farmers to come forward with suggestions about having their tank
rebabilitated. If the needs of the community are given due recognition, it tends to want to
participate 1n organizing and implementing future development (Abeyratne and Perera
1985).

After approval is obtained from the competent authority of the ID on the preliminary
investigation reports, the proposals are submitted to the local district agricultural
committee (DAC) for formal approval. In the DAC, each member wants to know the
number of schemes from Lis constituency that have been earmarked for construction.
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Although local departments are also represented, they are much less interested. There
have been instances in which, after obtaining DAC approval for specific projects, both the
ID and DAS have gone to a particular site to do surveys. This shows that though DAC approval
Is sought as a formality, the agencies pay little attention to it.

After obtaming DAC approval, the list of proposals is submitted to the VIRP steering
committee in Colombo. Again, approving the list of projects is a formality. Yet this approval
is necessary In order to have the cost of the rehabilitation program reimbursed by the
World Bank. Such formalities are clear instances in which state intervention has
penetrated the whole program.

According to the Staff Appraisal Report (World Bank 1981), at the comraencement of the
fuil survey and design preparations, a meeting should be arranged with the officers of the
DAS and the Department of Agriculture at the site, together with the farmer
representative {FR, also called vel vidane) and the farmers who would benefit from the
scheme. Proposals should then be discussed with the officers and farmer/beneficiaries,
and their views obtained.

Although the VIRP envisages that the construction agency will follow the above
procedure, this type of consultation was never held prior to the 1983 construction
program. As a result, the DAS has undertaken the responsibility for the meeting and
arranged for a discussion with the construction agencies and farmer/beneficiaries.
Hesitation to have this type of dialoyue with the farmer/beneficiaries can be understood
constdering that the ID is fully responsible for its design and construction work and feels it
ts unnecessary to obtain the farmers’ views regarding its areas of expertise. As a result, it
was observed that some of the schemes rehabilitated prior to 1983 have still not been
taken over by DAS. DAS officials often complain that these schemes lack enough
downstream structures to implement an improved water management program.

As mentioned earlier, meetings to explain the project proposals and to arrange for
farmer participation in the project were not held by the construction agencies. Instead, the
APT gathered the farmers and invited 1D officials to explain their proposals and ratify the
decisions made by the ID. At some of these ratification meetings, it was observed .hat the
construction agency was not prepared to alter any plans according to suggestions made by
the farmers. When confronted with their failure to involve farmers, the construction
agencies tried to cover themselves by saying that they had held ratification meetings.
However, just hoiding meetings does not constitute farmers’ involvement unless the
construction agency is amenable to farmers’ suggestions.

The Construction Stage

After designing a scheme, preparing the estimates, and gaining approval by the
competent authorities, the ID must call publicly for tenders and the normal government
financial regulations have to be followed in awarding tenders to the lowest bidder. The
construction agencies have to work according to a schedule in order to complete the
project within a financial year. Thus, the construction agency does not have the power
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to award the work to the farmers even if the latter want to take over the contract. The
donor agencies, in consultation with the recipient government agency, lay down the condi-
tions that have to be followed in the tender procedure.

The lowest bidder who gets the contract often commences work without employing the
focal labor avaitable in the village. In many instances, it so happens that the tenderers are
complete outsiders to the villages where the tanks are located. The farmers are not given a
chance to supervise the work or even to inquire about what is happening to their village
tank. This situation may lead to nisunderstandings between the farmers and the construc-
tion agencies. The net resultis that itis difficult to get the farmer to participate when it
comes to mplementing the water management program. It is often observed that after
DAS takes over the rehabilitated scheme from 1D, it becomes difficult to get the farmers
mvolved inimplementing the water management program (Medagama 1982:10-12).

These procedures, rules, and regulations should be amenrded in order to allow more
farmer participation in rehatnhitation. 1t s interesting to note that some rules and
regulations pertaiming to tenders were framed during the colonial regime when the British
were suspictous of the local administrators.  Some financial rules have since become
obsolete and should be amended to suit the present context.

Post-construction Stage

Once construction 1s complete, ID hands over the refurbished scheme to DAS to
implement an improved water management program. The process of "handing over” and
“taking over” takes place between the two departments and excludes community
participation. As such, it appears to the farmers that the rehabilitated schemes belong to
the State and not to the community, and, therefore, those living and cultivating under
these schemes are merely recipients of government services {Abeyratne 1986:14). In
short, the sense of community ownership of the rehabilitated schemes is lost by the time
DAS takes over the scheme from ID and tries to introduce water management.,

Problems Encountered

Constiuction agencies and other officials who come to a particular village to work are
seldom familiar with such environmental factors as the micro-variations in terrain, stream
flows, and catchment areas. Local farmers are the most knowledgeable about their
environment. The omission of local knowledge and experience from the design process is
a serious drawback. If construction agencies consulted local farmers, many serious
mistakes could be avoided. An example is seen in the Badull. District where a tank
breached after construction. According to the construction agencies there were two
possible causes of which they were unaware: first, when constructing the tank bund, an
existing anicut underneath caused the bund to be washed away during heavy rains.
Second, a family living upstream might have damaged the bund for fear of having their
houses inundated. In another example in Badulla District, the construction agency learned
after constructing the scheme that the command area came under a forest reserve, thus



224 AGENCY INTERVENTION PROGRAMS

precluding any agricultural activities Had the construction agencies contacted local
farmers, these problems might have been averted.

Tank bed cultivation 1s a common practice in the Dry Zone When the farmers are not
briefed correctly about the full supply levet and high flood level, they continue to cultivate
the tank bed even though 1t 1s prolubited.  After rehabilitauon, farmers who do tank bed
cultivation realize that their crops will be affected and, in some instances, damage the tank
bund and the shuice in order to save their crops This situation could be avoided by
dialogue between the construction agencies and the farmers

Similarly there @ many instances where downstream structures like control gates,
farm turnouts, and pipe outlets were damaged by the farmers after they were constructed
by ID The farmers say that those structures do not serve any purpose and even hinder the
flow of water to then nice fields  If farmers are briefed correctly, willful damage would be
mimimal. In other cases, measuring devices which were constructed downstream were
often damaged or demohished. A typical example s a rectangular wenr that was
constructed to measure the discharge from the shice This measuring device has a baffle
to break the velocity, which 1s viewed by farmers as an obstruction With a werr JuSt
outside the sluce, farmers think they are unable te utihize the dead-storage 10 the tank
which s normally used by buffaloes and for domesuc purposes during dry spells. To
prevent such difficulties, any plan that construction agencies mmtend to mtroduce should
have the concurrence of the farmer beneficaries or 1t may serve no purpose at all

A study undertaken by the Agrarian Research and Training Institute (ARTI) on behalf of
DAS revealed that less than one percent of the farmers said that they were consulted or
even kept informed of the design plan or its progress  About 60 percent of the farmers
who sad that there were probiems in the physical works after the rehabilitation program
attributed thase problems to the fact that ID did not consult the local residents (Abeyratne
& Perera 1985.78) A second study conducted by the University of Peradeniya revealed
that most farmers indicated that they knew about rehabilitation only after the contractor
arrived at the site. 1t also noted that farmers were very interested in knowing the various
aspects identfied for the rehabilitation and about the budget set aside for such work
(Herath et. al 1986.9)

The VIRP documents (World Bank 1981) stress that the views of the farmers should be
obtained regarding their contribution toward implementing the project. It should be
explained, for example, that farmers will be required to dig field channels and drains in
accordance with designs specified by DAS in order to facilitate water management and
distribution But, in practice the farmers contribute little mainiy because at the start they
are not consulted nor are their responsibilities explained. When DAS tried to explain that
farmers must contribute by digging field channels, farmers suspected that the item had
heen included in the estimate, that the contractor had not performed his duties, or that
officials were conniving with the contractor to get the job done through the farmers. Such
misunderstandings seem inevitable when farmers are not consulted.
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The government should not approach the farmers in one way for rehabilitation and i a
completely different way for management Tius situation was highhghted during the 1986
World Bank Review Mission, which went so far as to say that DAS discriminated against
the tanks rehabihitated by 1D and gave priority i developing waler management programs
to tanks madernized by DAS  DAS explamed that 1t was easier to mtroduce a water
management program where they were involved with the farmers from the beginning, and
this explanation was accepted by the Misston team

The tussle between DAS and ID remains to be solved  To help remedy the situation, the
Misston recommended to government authorities that a separate block allocpion should
be given to DAS to rectfy defects and attend to urgent repairs after taking over 1D
schemes  The mmportant 1ssue that anses here 1s not the tussle between the two
government departments but the failure to follow the required proeedures and involve
farmers

WATER MANAGEMENT PROGRAM

Program components All irngation schemes that are to be rehabilitated by 1D are, in
principle, considered for the DAS water management program The major goal of this
program under VIRP s to use ramiall and tank stored water more efficiently than at
present and expand command areas by improving the dependabihty of water supply and
allocating water equitably among the farmers The DAS water management program has
three components

1 Civil works for improving field channels and providing control structures for efficient
defivery of water, mstatling measuring devices 1o measure seepage and conveyance
losses, and providing and upgrading dramage facilities

2 Improved agricultaral practices for dry sowing of rice during maha with early rains;
plowig immedately after maha and yala harvests to facibtate early land preparation for
the following season, growing subsidiary crops (non-rice) in yala, promoting short duration
varieties of rice 1n both maha and yala, and cultivating on tme and adhering 1o the
cultivation calendar

3. System management for establishung farmer orgamizations (tank committee and farmer
groups) for system O&M and for implementing the waler management program;
cultivatiing only part of the command area 1n periods of water shortage; setting up a
rotational water supply system with fixed delivery schedules, allocating water from tail to
head; and supplementing irmigation both in maha and yala

Program organization The Water Management Division of DAS s responsible for
planning and implementing the water manayement program in the schemes rehabilitated
under VIRP. At the national level, coordination s the responsibiity of the Deputy
Commissioner of the Water Management Division At the district fevel, the program is
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coordinated by the Assistant Commissioner. The farmer representative (FR) is the lowest
link in the DAS hierarchy. Though he s elected from and by the farmer beneficiaries, his
responsibilities  and  obligations are  more to  the officials rather than to the
farmer heneficiaries. The FR s entitled to a modest remuneration from the cultivators of
bis arva At the field level, the water management programas carried out by agricuftural
planning teams (APT)

The World Bank Staff Apprasal Report (1981) has defined the composition of an APT:
there should be one techmical assistant (TA) from DAS and an agricultural instructor (Al)
from the Department of Agniculture whose services should be obtomed on a secondment.
In mplementg the program. the Water Management Division realized that the presence
of an officer to deal with farmer organmizations was necessary i the APT A divisional
officer {DO) who 15 in charge of Agrarian Services Centers under DAS bas heen appomnted
to the APT

Farmer representation in the AP As seen earher, the APT s o local unit designed to
mmplement the water management program at the district level Though the APT is
oriented to work closely with farmer beneficianes, the farmers tend to think of it as an
oulside orgamization because they are not represented. DAS has tnied to Bl this need by
appomting an officer to deal with rural institutions for the village farmer but it has had no
serious impact. From the official point of view, the DO alrea fills the need (Abeyratre
1986G:16). Adding another office in the APT, cven with good intentions, shows that the
state would hketo consohidate its bureaucratic power over the farmer beneficiaries.

In the VIRP water management program, the local vel vidane or farmer representative
(FR) 15 expected 1o perform a vital role, He has to operate the slince and supervise water
dehveries based on a predetermined rotation, as well as collect daily rainfall data and
function as the chairman of the tank committee In most cases, the FR does not function
as expected. Under the Agrarnan Services Law the FR's employment period is not specified
and, thus, FR's have been performing their duties for the last seven years under tenuous
contract. An amendment regarding this is to be brought before the Parliament. However,
when FRs’ performance s less than expected, the farmers become reluctant to pay the
remuneration, and, in turn the FRs' enthusiasm to perform their duties decreases.
Therefore, in practice, the FR system has proven less effective in the small tank schemes.

At first the VIRP expected the FR to play the key role emong the villagers. But with the
passage of time, a cultivation officer (CO) was assigned the implementing role of the water
management program under smali trrigation schemes and began performing as the DAS
official agent at the village level His salary is paid by the State. The CO has become the
crficer whom the farmers aporoach to resolve their conflicts. The FR has become the
lowest rung of the State mechanism at the village level. In cases where farmers violate
government rules and regulations, or fail to clear their channels or maintain them
properly, the CO has the legal right to prosecute them In contrast, the FR can bring only
social pressure to bear. Therelore, in practice, the position of the FR, the only farmer
representative in the whole program, has become undermined by other positions
introduced in the government administrative hierarchy.
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The tank comnuttee. According to VIRP proposals, a tank committee should be set up for
every scheme earmarked for rehapilitation, consisting of village level government officials,
such as the CO. the krushi vyapthi sevaka (assistant agricultural instructor), a divisional
officer, and a few FRs

With the formulation of a water management pregram, the command area of a
particutar tank s divided mto tracts. Groups are formed around one freld channel and each
group selects a farmer as ther leader. All group leaders and the FR of that particular tank,
m additon to the above mentioned government officials, become members of the tank
committe: The FR s the chairman of the tank committee (World Bank 1981 53)

At the tank committee meeting, formal approval s sought for mplementing the water
management program formulated by the APT. Issues such as the dates to perform
mamtenance work on the tank bund, clear scrub jungle, and desilt field channels, and
issues connected with the cultivation calendar and water rotations «re decided Supply
needs have to be reviewed and where necessary, remedial action taken by the local
officials who are i the tank comnmuttee

The ARTI study on VIRP highlighted three major issues regarding the concept of tank
comnmuttees. First, it argues that the concept of a tank comnuttee was based on the "one
tank - one village” system that existed in the Dry Zone. With State penetration into rural
areas, many changes have taken place, and this concept 1s no longer relevant. As village
communities are exposed to interaction with agencies, the communities are no longer
“closed” and must interact with one-another

Second, with State penctration in the form of financial investment in village irrigation
schemes, a doubt has arisen among tarmers about their ownership of the tork. In the ARTI
study area, 67 per cent of the farmers were sure that the State owned the irrigation works.
This attitude could be the cause for the farmers’ reluctance to form tank commitiees prior
to rehabiitation. When they realize that they have no role to play in the pre-construction
and construction stages, wilhngness to organize themselves is mimmal.

Therd, with population pressure and land fragmentation within the viltage community,
farmers are compelled to ook for alternative cash crops and other ways to generate
income. In this context, the study questions the functional utihty and social validity of
mstituting a tank committee (Abeyratne & Perera 1985 103-106).

Another basic contradiction mn the tank conunittee system s that, although State
penetration into rural areas s hugh with VIRP, at least on face value, State penetration
through tank committees 1s much less. The tank committees are no' backed by legal
provisions. Because they are neither statutory bodies nor non-governmental organizations,
tank committees could not last long.

DEGREE OF SUCCESS

It 1s clear that eliciting farmer involvement in the rehabilitation and management
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process in VIRP 1s not a success story Nevertheless, the need to rehabilitate village
irrigation systems justifies the existence of a VIRP. In Sri Lanka, the size of land holdings
15 low compared to other countries. For example, 30 per cent of the land holdings planted
to nicer are fess than 0 4 ha (one acre). With this land holding pattern, could we expect to
nerease farmer capacity to underiahe tehalnittaton progratas? Tareers under nunor tank
commands are subsistence farmers who try their best to make ends meet in a given
environment, they are not market-oriented

Though we treat the willage irngation system as wvirtually a farmer-managed system,
farmers” attitudes towards the system may be quite different. Farmers are used to
obtaming services for their agricultural activities from external agencies. It 1s not only from
the agricultural sector that these services are expected, expectations also extend to
education, health, and food subsidies The state provides free education up to university
level  The state looks after the health of the people. About 50 per cent of the population is
entitied to food subsidies from the state. In this situation, farmers too expect many state
services Therefore, establishing State organizations to assist an irrigation management
program would not be something new

According to the ARTI study, after the introduction of the water management program,
63 per cent of the farmers under tank systems with the water imanagement program
indicated that their individual water supply has Improved. This is encouraging. It shows
that farmers can gain even when the water management program is introduced through a
buremn(:rullc mnstituaon

The study also shows that external institutions have to intervene to resolve farmer
conflicts With the appointment of the CO any conflict that arises among farmers is
referred 1o lim, and by imposing irrigation regulations, he helps to overcome problems
pertaining to water allocation and distribution. Formerly, violation of irrigation rules was
referred to rural courts but with the abolition of rural courts the situation under village
rrigation systenes has worsened Many farmers feel that there should be a judicial body to
take punitive action against those who violate rules and regulations connected to
agricultural activiies Social sanctions may not work due to the social conditions under a
village irngation system

A study undertaken by the University of Sri Lanka revealed that, on average, the
percentage of farmers reporting shortage of water in maha during flowering, tilling, and
land preparation dectined from 59.6 to 13.3, from 39.2 to 10.3 and from 31.7 to 11.2,
respectively  These figures ndicate that the water management program achieved
remarkable success with regard to the availabiiity and adequacy of water. But it is also
important to note that the stored water situation in the tank during the dry period has not
improved as expected. It could be assumed that there is a high potential to increase the
productivity in maha rather than in yala, provided that institutional factors do not disturb
the stituation

It 1s also interesting to note that with the above state intervention program, the
proportion of farmers reporting bad channel maintenance and illegal water tapping
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declmed significantly indicating improvement in water management in the rehabilitated
schemes. This shows that there should be State agencies to guide farmers on the correct
path

RESEARCH ISSUES

There are many issues whr.h need the attention of researchers in order to guide policy
makers and implementing agencies.

1he degree of state intervention. The foregoing discussion explained that there is a need
for State intervention m the rehabihtation program, hut that a clear cut idea does not exist
as to the extent of that intervention. Some important questions could be posed here: [s it
possible to get farmers nvolved :n the process of rehabilitation and the water
management program? What should be the strategy to elicit farmer involvement in this
program? How do we implement the program withiii the existing institutional framework?
What would be the role of the officials and farmer organizations? These issues were not
clearly addressed by VIRP

2 Rehabilitaiion process. Another important area of interest is the rehabilitation process
of VIRP. Are the existing critenia apphcable within the present day context? Should th
rehabilitation procedure elicit any farmer involvement in order to obtain their knowledge of
the local environment? How can bureaucratic attitudes be changed? What should be the
role of construction agencies?

(4]

3. Understanding the Dry Zone village economy as a whole. 1t is also time that researchers
tried to understand the Dry Zone village irrigation economy as a totality. Just looking at the
Dry Zone economy externally does not give a clear picture of the various activities within
the village community. An iaterdisciplinary approach should be used to diagnose the
problems in the Dry Zone. Every activity in the agricultural system is related to the
behavior of the village communrity. An in-depth study of the society might throw new light
on problems that exist in the Dry Zone.

4. Land tenure. Many social scientists have tried to understand the Dry Zone farmer's
behavior n relation to his decision making in managing and mobilizing available
resources. It is important to understand the land tenure problems that exist in the Dry
Zone economy In order to obtain better results from a project like VIRP. An important and
relevant question that should be asked i1s whether the present day land tenure system
produces better results even after introducing a state-involved rehabilitation program. This
1ssue rematns to be answered. Is the impediment to agricultural development in the village
systems in the Dry Zone due to the nusmanagement of their tank systems or to the
inherited land fragmentation in the society? An in-depth study has to be undertaken on
these issues. If the land tenure system 1s found to be a constraint, what action is
recommended? What could be the role of the state in changing the existing fand
ownership pattern?
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5. Economic viability. There is always a great concern among economists whether it is
economically viable to launch a heavy investment program like a rehabilitation program with
respect to the Dry Zone village system. Would it be possibie to produce good results even
without the civil works component, where about 80 percent of the total investment is
concentrated? Would it be possible to resettle these villsga communities under the major
schemes? Or is it possible to invest just a little money on rehabilitation and go ahead with
a systematic water management program to obtain better results? As there is a likelihood
of introducing the second phase of VIRP, addressing these issues would facilitate rational
and meaningful decisions.

6. Catchment development and protection. Only about 50 percent of the existing Dry Zone
tanks are in working condition. Why do farmers abandon these 1anks? It is seen today that
due to population pressure in the Dry Zone, many catchinent areas and forest reserves
have been cleared by farmars. Some are engaged in chena cultivation in the catchment
area. This 1s really detrimental to the existing tank system. What are the best future
policies with regard to proiecting these catchments and developing them? It has become a
soctal, economic, and a political problem. Therefore, study 1s essential before embarking
on another foreign funded village irrigation project.

CONCLUSION

State intervention that was initiated during the British colonial period in the 1850s
reached its chimax in the 1980s with the introduction of VIRP. Before VIRP, there was only
indirect intervention and the village community managed the irrigation systems. With the
VIRP local capacity and capabilities are indirectly discouraged by the State agency
rehabilitation process and the heavy involvement of officers in implementing the water
management program. But the time will come when the State will find it difficult to
maimntan these rehabilitated systems with available state resources. It is still not too late to
think of an appropriate and meaningful strategy to involve farmers in the whole process.
Ultimately they will have to shoulder the responsibility of sustaining the efficiency of the
irrigation system.

NOTES

'See Agranan Services Law Aci no. 58 (1979): section 68.

‘Seventy five percent probability of ramnfall expectancy value in the Dry Zone is 750-875 millimeters (30-35
inches) per annum. )

See Irngation Ordinance no. 32 (1946}
*The exchange rate in 1986 was US$1 00 Rs 28.00.

I cannot recollect any instance where the proposals_were discussed at the VIRP steering committee. The
formaliies are requirements of the donor agency’s financial and administrative rules and regulations.
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PUBLIC INTERVENTION IN FARMER-MANAGED
IRRIGATION SYSTEMS IN NEPAL

S.B. Upadhyay*

iINTRODUCTION

Nepal s a rectanguiarly shaped, land-locked country stretching in an east-west direction
for approximately 800 kilometers (km) and varying in width from 140-220 km. The country
can be broadly divided nto three regions: 1) the mountain and Himalayan zone, which
exceeds 3,000 meters i altitude and accounts for 34 percent of the total area but only 5
percent of the total cultivated land; 2) the hill zone, with elevation from 300-3,000 meters,
1s subtropical and occupres 43 percent of the total land area and contains 30 percent of
the cultivated land, and 3) the Tarai zone, lying below 300 meters, forms the southern belt
extending along the Indian border and accounts for 23 percent of the total area and 65
percent of the cultivated land

Agriculture and Food Balance

Agneulture 1s the mainstay of Nepal's economy, accounting for about 60 percent of the
Gross Domestic Product, over 90 percent of all employment, and nearly 80 percent of
export earnings. Food grain production is the mos: tmportant component -- rice, maize,
wheat, and millet account for over 90 percent of the total agricultural output. However, in
the past five years production of food grains has not shown a significant increase.

Food balance projections up to the year 2000 show that to supply the minimum food and
nutntional needs of the rapidly increasing population, cereal production must nearly
double-from the present level In the next decade this requires an annual growth rate in
food productiont of about 4 percent. Increased gramn production can be attained by
increasing the productivity of farmland. This can be done by improving irrigation
mnfrastructure, agriculture extension, Input supply, processing and storage, and marketing,
and by implementing new irrigation systems.

Irrigation Development

the total cultivable land in Nepal is estimated at 3,000,000 hectares (ha). Much of this
land could be irrigated by surface water sources. Portions of the Tarai zone also have
potential for increasing the use of groundwater for irrigation.

Pubhic sector irrigation development does not have a long history in Nepal. The Chandra
Canal in Saptari District, built in 1923, was the first irrigation scheme built with standard
engineering methods. !'n 1926 an agriculture council was set up to take care of Nepal's

*Executive Director, Water Resources Dwrectorate, Water and Eneryy Commission Secretariat, Kathmandu,
Nepal
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irrigation activities. The second modern irrigation system, Judha Canal in Rautahat
District, began operation in 1945,

In 1951, the agriculture council was dissolved and the lIrrigation Department
established. The Irrigation Department has been reorganized into the Department of
Irrigation, Hydrology, and Meteorology and undertakes all major irrigation schemes. Three
other agencies -- the Ministry of Panchayat and Local Development, Farm Irrigation and
Water Utlization Division of the Department of Agriculture, and the Agriculture
Development Bank -- are also involved in irrigation development.

Although public sector irngation development with respect to modern engineering
techmques s relatively new, irrigation development in Nepal has been taking place for
centuries. Farmers have built and operated systems on their own, some of which are as
much as 400 years old. Of the estimated 690,000 ha of land that is presently irrigated,
farmer-managed irngation accounts for at least 400,000 ha. The percentage of the total
irrigated land in the hills and in the Tarai under farmer-managed systems is about 90 and
70, respectively

Farmers work together to divert water from rivers, and build main and branch canals,
and the distribution system  They also maintain and operate the systems. To manage a
system they form a kulo samiti (canal committe2) and choose leaders. In many cases water is
distributed on the basis of land holdings but in times of low supp!'v a distribution schedule is
used which may or may not be related to landholdings. Repair and maintenance of the
diversion and main canal is done collectively, but field channels are maintained by those
who use them. The organizational pattern used by those involved in repair and maintenance
differs from one system to the other depending on the soil, climate, topography, and social
structure of each location

There are benefits that could be derived from greater involvement of farmers in the
development of public sector systems. In the design phase, farmers can assist with
information regarding soil conditions and topography; in the construction phase, they can
provide labor; and, in the operation phase, they can participate in operation and
maintenance (O&M). Similarl: public intervention in farmers’ systems could help in
several ways. At the macro love  rules and jlaws that recognize and protect the status and
customary rights of the existing farmer-managed systems need to be formulated. At the
icro level selective assistance is needed to: 1) strengthen weak user groups to enable
them tao exercise authority when necessary, 2) improve the physical systems by giving
technical and maierial assistance, 3) improve accounting and administrative skills, and 4)
improve water management skills.

PUBLIC INVOLVEMENT IN FARMER-SYSTEMS
Since 1985 the Water and Energy Commission Secretariat (WECS) has been conducting

a water use inventory in the Tarai. The inventory has placed emphasis on identifying
farmer-managed systems and obtaining infoermation about how they function. The
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irrigation status, as compiled from this study for both the private and public sectors, is
given in Table 1. In the eight districts where studies have been completed, 836 farmer-
managed systems were recorded.

Table 1. Relationship between cultivated and cultivable land area and public and private
irrigation caverage (in ‘000 hectares)

Land Gross Irrigated Area

Total Cuttr- Culti- Irrig- Farmer systems Public Total
District area vable vated ahle  Season Year  sector*
Jhapa 166.9 136.% 1135 1240 66.4 3.0 5.0 74.4
Morang i84 7 142.6 107.3 120.6 256 211 54.0 100.8
Rauthat 103.7 88.0 584 B13 1.7 6.7 6.0 14.3
Clhutwan 2194 1141 46.8 876 111 9.3 55 25.8
Nawal Parasi 201.6 104.8 60.2 79.2 14.6 6.3 9.8 30.7
Rupendeh 1415 114.6 90.4 108.7 10.4 32.7 10.9 53.9
Danddekbu 2973 1133 684 76.1 18.4 23.2 1.9 43.6
Karat 324 8 191.6 69.7 156.5 239 7.8 5.0 36.8

1629.9 10056.5 614.6 833.9 172.0 110.0 98.1 380.2

"Government built systems

Numerous problems have been observed in the farmer-managed systems. In low-flow
periods, disputes and even fights over water sometimes disrupt irrigation activities. In
systems that tap water from large rivers, there is no mechanism to control flood-water
from depositing silt in the canal and destroying the canal and fields. In such cases there is
frequent damage to crops. Many of the farmer-managed canals do not have sufficient
control structures and appear to be poorly designed and of irregular size. At times farmers
have changed the canal alignment when the original canal was filled with silt, making it
difficult to repair. In the hills, farmers have used wooden structures to cross drains and even
wooden aqueducts along rock cliffs. Such structures leak and the resulting erosion makes the
span larger and more difficult to cruss. Landslides frequently destroy canals and they cannot
be repaired using local skills and materials. The diversion structures are a difficult problem for
the farmers. They are constructed from boulders and brush or even earth and baimboo, but
floods wash them away easily. In some systems the diversions must be rebuilt many times in
one season. This increases the uncertainty of water delivery.

Public involvement n farmer-managed systems, if -done in a way that preserves the
organization and management strengths thay exhibit, could enhance agricultural
development. To evaluate and design better ways for public involvement in farmer-
managed systems in the hills, WECS, in collaboration with the Ford Foundation and the
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International Irnigation Management Institute (IIMI), have undertaken a study in the
Sindhupalchowk District. The study's primary objective is to identify underlying problems
of farmer-managed systems which limit their expansion and intensification.

Stmilarly in the Tarai, investigations should be made to see if there are effective ways to
assist farmers in improving their systems. It is essential first to identify clearly the
problems faced and the alternatives that could be undertaken. It may be possible in some
tases to increase the irngated area by improved management practices which reduce the
consumption of water. In other cases, building semi-permanent diversions and other
structures may enhance the performance of systams. Other benefits, such as reducing
labor demands for reparr and control of silt due to erosion and floods, would also L~
ganed Many of the farmer-managed systems were found to be seasonal. With improved
technology some of these systems can be made perennial. Studies should be undertaken
and research carnied out to find ways that public intervention in farmer-managed systems
canamprove their performance and expand the irrigated area.
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AN EVALUATION OF IRRIGATION PROJECTS
UNDERTAKEN BY AKRSP iN THE GiLGIT DISTRICT
OF NORTHERN PAKISTAN

Maliha H. Hussein, Hussain Wali Khan, Zahur Alam, and Tariq Husain*

INTRODUCTION

Methodological Approach

The Aga Khan Rural Support Program (£KRSP), an affiliate of the Aga Khan Foundation,
initiated a development program in the Northern Areas of Pakistan at the end of 1983. The
program’s objective was to increase farm household incomes and, in its first three years of
operation, its major accomplishment was the establishment of self-sustaining village
organisations (VO) in each village using a "productive physical infrastructure” (PPl) as an
entry point. A majority of the PPl schemes undertaken invoive irrigation channels and, by
the end of June, 154 had been identified and 97 completed. This paper will present an
interim evaluation of the 154 irrigation schemes. However, before the benefits of these
trrigation schemes can be {fully realized, the new land which they will help to irrigate must
be developed. As such, the costs and benefits of the land development package have been
included in this analysis

This analysis uses a 15 percent discount rate and a planning horizon of 21 years. This
pertod was a convenient choice because of its compatibility with the requirements of the
computer software used to conduct the analysis and because it provided the policy
planners a sufficiently long term perspective on the impact of the program. Although this
period dees not strictly represent the economic life of the projects, it will not materially
alter their benefit/cost profile.

The data used in this analysis was taken from various sources. Previous AKRSP
Monitoring, Evaluation, and Research (MER} division discussion notes were used
extensively. AKRGP’s wheat surveys provided invaluable information on the local farming
systems and enable | an examination of existing cropping patterns and comparisons across
villages. Publicatians covering the United Nations Development Programme/Food ard
Agriculture Orgamization (UNDP/FAQ) experience in the Northern Areas were used for
cross checks on yields and farmer management practices. Detailed discussions with tae
program senior engineer and program senior agriculturalist provided another valuable
source of information. The data was analyzed using the BENCOS computer software
package designed for economic analyses in developing countries.

[t would rnot be possible to write this paper without making certain assamptions which
will be refincd after more information becomes available. All assumptions have kbeen
made explicit to place the evaluation in its proper perspective. Therefore, it is best to read
this as a first document that will be amended as tirme goes on.

*The authors are all on the staff of The Aga Khan Sural Support Programme (AKRSP), Aga Khan Foundation,
Gilgit, Northern Areas, Pakistan
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Irrigation History of the Area

The Karakoram region of Northern Pakistan falls in a partial rain shadow and does not
receive the monsoon rains. The area 1s arid and cultivation depends on irrigation. There
are three nivers in the Gilgit district: Hunza, Gilgit, and Skardu. These rivers lie above most
villages and cannot be channelled for cultivation. Irrigation channels, fed by glacial
sources, provide a crucial, and in most cases, the only source of water to the small
subsistence agricultural communities in the area.

Althcugh there s little documentation on the irrigation history of the area, existing
evidence suggests that the first irngation channels were constructed by people who migrated
to the area hundreds of years ago  Typically, the kinds of channels that could bhe
built using the meager resources of the local people were relatively simple and did not
require major outside support. These channels were largely fed by glaciers and
snowmelt. The water flow has always been highly varnable, increasing many fold in
summer and becoming a mere trickle in winter; in some areas the capacity flow is 35
times ats mintmum. This vanation put increasing pressure on the people 1o devise an
effective water management system. However, there was a limit to developinj additional
water sources. Consequently, a greater effort was exerted to increase the efficiency of the
existing system

The next phase in the construction of irrigation channels was undertaken by the
traditrional ruiers. Some systems were more sophisticated than others, depending on the
support of their ruler and the degree of internal village cohesion, and the degree of water
scarcity and proximity to glacial water sources. The politics of the area also influenced the
irrgation system that developed because political suppurt was often rewarged by ttle lo
unsettled land and by rights to extended glacal sources. In some areas, the mirs a.d rajas
(rulers) employed forced labor to construct channels and instituted a system of malia (land
tax) to extract the benefits of the increased water supply in the form of compulsory
taxation on agricultural produce.

This system worked well because 1t could induce collective development of projects that
could not be undertaken individually and because it ensured that, during the initial phase
of the project, the pecople who had been sent to develop new land would be sustained by
the members of their families who had stayed behind to cultivate their existing holdings.
The wvillages of Sultanabad, Oshikandas, and Mohammadavad were developed in this
fashion by Hunzakuts under the supervision of the Mir of Hunza.

The nurdoms were able to ensure gradual development of new land in arens where
people had nearly exceeded their individual capacity to cultivate new land. The mirs helped
the collective construction of irngation channels. Once this was done, most of the
remaining potential irrigation channels could not be built with collective endeavor alone.
More matenal support was required to blast through the mountaimns to reach the water
sources. Just prior to the abolition of the mirdom system in 1974, this system reached
near capacity and httle new land was heing brought under cultivation.
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Thereafter, the development needs of the area were assigned to different government
departments. This was done partly to redress the institutional vacuum created by the
abolition of the traditionar rulers The Northern Areas Public Works Department (NAPWD)
began constructing about 20 large irrigation schemes, each at an average cost of 1.85
million Pakistani Rupees ' Only one of these schemes is still functioning.

These schemes suffered from lack of technical and operational planning. Theoretical
formulations provided the main guidelines for planning. The local people, who developed
considerable expertise in designing irrigation systems, were not consulted at any stage of
construction. The difficult and unstable terrain posed special problems in establishing
channel gradients, and wvillage elders should have been consulted on past glacial
movements, avalanches, and flood paths. However, the factor singularly responsible for
the failure of these schemes was the department’s inability to institute a system which
would transfer the maintenance of these channels to the farm households who were
using them. It is reported that 15 cf these 20 schemes failed because of poor
maintenance.

The Local Bodies and Rural Development {LB&RD) department was another institution
entrusted with the construction of irrigation schemes in the area, and it helped improve
some of the irrigation channels. The LB&RD could have athieved a lot more than it d-d if
not for its system of disbursing funds for the channels. Each union council member was
given a share of the development funds allocated for the Northern Areas. However, this
share was based on the population in each area and not on the development priorities in
each tehsil (sub-district). This piecemeal method of disbursement did not allow the
completion of any scheme and the work done in a previous year often would be completely
washed away before the next installment was received. The farmers had neither the
capacity nor the incentive to maintain an incomplete channel which offered no economic
return.

At the time, current thinking did not subscribe to the view that the people should be
given labor payments for a project which was designed ultimately to increase their
incomes. Other agencies like UNDP/FAQ, which endorsed this view, gave drill machines
and other construction implements to aid sporadic self-help efforts. However, people who
could be producely employed on their farms or who could seek off-farm employment
(construction of government projects or gathering fuelwood for sale) could not bhe
persuaded to work without the promise of wages. The attraction of increasing future
tncomes by increasing their assets was luring but it did not answer the more immediate
needs of survival. This was the situation at the end of 1983.

vhe Traditional Water Management System

The water managemem systems devised by the people of this area are extremely
sophisticated in the construction and management of channels because water sources
were scarce and uncertain. Most of the irrigation channels are fed by glaciers, and villages
assert property rights on glacial water. The fate of a village is closely tied to that of
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its glacier. Sudden glacial movements have wrought havoc on the tenuous water systems
and some villages have “gone dry” due to glacial retreats. Artificial birthing of new
glaciers by the mating of male and female glaciers 1s well entrenched in local tradition.
Incredible as it may seem, local inhabitants testity that the Minawer glacter is one example
of a successful mating arranged 29 years ago. Recently, the farmeors of Sikkanderabad
(AKRSP n.d..72-74) "planted the seeds” of a new glacier to ease theirr acute water

shortage.

In constructing water channels, the local people devised various ways to ensure
technical success. In order to ensure that the gradients were built correctly, water was
allowed to flow along as the channel was dug. Village elders were always consulted about
g.actal movements, avalanches, or mudilows to ensure that these would not disrupt the
water supply system of a village. Villagers also devised a system of sanctions against
those who did not participate in the collective work of a village.

Responsibility for maintaining channels constructed by the people gradually evolved into
a functional system. The jirga, a body of village elders, often adjudicated village disputes.
Imually, the jirga decided water allocations but later its jurisdiction was expanded to
maintenance issues. The village divided responsibility for maintenance and entrusted it
either to different clans o1 households with each clan or household responsible for a
section of the channel. Also they undertook to 1ssue an early warning in case of impending
disaster or to ensure repair in case of danger. In some cases, two or three people were
entrusted with the care and maintenance of the channels and were paid in grain donated
by each beneficiary household

The allocation of water and water rights is a complex issue with no single predominant
pattern in evidence. In some villages, title to water is not separate from title to land. In
areas of acute water shortage, water rights are treated as distinct from the land which it
will rrigate. Few of the villages in the area have been officially settled and as such, the
villagers rely heavily on the traditional system of distribution enforced by religious and
social sanctions. In case of water theft, the miscreants are fined in cash or in-kind. These
days the payment is mostly in cash.

The sophistication of the water allocation system depends primarily on scarcity; generally,
the more scarce the water, the more well-developed the distribution system and the water
rights. Settlement o'fice records indicate that water rights were distributed to existing
clans and are passud on through inheritance along with other assets. The basis of the
allocation 1s not clear. In some cases, geographical proximity was considered sufficient.

Cistribution is also seasonal. In the Ulter channel, for example, a wooden frame is
placed at the head to distribute the water flow. Half goes to the Hamachi and Kiser
irrigation channels and half goes to Sammerquand. Subsidiary channels then direct the
water to individual fields. In water sharing, the velocity of water and other factors are
considered in deciding shares. In Hunza, due to acute shortages, water is given first to
wheat fields, then to fodder crops, and finally to trees. Thus, people who want to plant
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more trees are restricted not only by the land constraint but also by the water constraint. It
is expected that orchard and tree plantations in Hunza will increase due to the increased
water supply in that area.

According to the old settiement records of Hainzal, all the cultivated lands could be
irrigated, and uncultivated land could get irrigation water once cultivated. If a farmer
developed barren land, he was allowed to irrigate it according to his specified water rights.
Water from irrigation channels could be diverted to mills provided they did not interfere
with the irrigation rights of others. Gardens could not be irrigated. In some villages,
irrigation rights were apportioned on the basis of the revenue paid by each household to
the government. Furests were generally considered government property and ndividual
households were not given water shares for adjoining forests in setiled villages. No person
had the rnight to construct subsidiary channels if there was scarcity of water in the area.

By the end of 1983, the Northern Areas had developed farmer-managed irrigation
systems which had, on average, the capacity to irnigate about 70 hectares (ha) of cultivated
land in each village. Almost all the irrigated area in the Gilgit district was under the
command of a farmer-managed irrigation network. Besides that, the management and
maintenance of the system was well established in local social tradition. The sustainability
of the system was enhanced by the fact that property rights on water and the new land
which it helped to cultivate were very explicit, where they were not, they were fairly easily
imputed from past custom . There were few disputes regarding the distribution of rights on
water or land within villages; disputes were more likely to be between villages. Due to the
difficult terrain and the unstable physical environment, the management focus of the local
system was on maintenance iSSues.

The system had the capacity 1o maintain and operate the existing network of channeis
but 1t lacked the ability to build new channels or extend old ones without outside
assistance. Although each village had some marginal land, used primarily for pastures and
growing fuel wood, it could not he more productive due to water scarcity. Development
entrepreneurs felt that the most substantial increase in overall productivity could be
achieved by irrigating presently barren land and by increasing the existing water supply of
villages in the Gilgit district {Saunders 1983).

The few new channels that were being constructed by the NAPWD were unable to
mobilize the indigenous capacity of the people in planning and maintaining new projects.
Moreover, wherever a government project was built, the distribution of the additional
resources it helped craate was preempted by officials who based theit decisions on
political considerations. This further exacerbated the maintenance issue and the gquestion
of sustaining the project. As such, the system had reached a static phase.

AKRSP’s Intervention in the Irrigation System
When AKRSP first came to the Northern Areas in December 1982, it was confronted by

this static phase. Its strategy in developing the area required the creation of productive
physical infrastructure (PPl) projects; a self-sustaining village organization (VO) which



242 AGENCY INTERVENTIGN PROGRAMS

would oversee construction, management, and maintenance of these projects; and a
process for managing and constructing development projects on a continuing basis. One
PPl scheme was granted to each village and project identification was left to the viliagers.
A majority of the villages selected irrigation channels as therr priority project. In return for
financial aid, AKRSP asked the villagers to form a development-oriented VO The terms of
partnership with the VO included regular savings to build up the VO's equity capital,
weekly meetings, participation in extension training programs, and collective land
development

By the end of June 1986, AKRSP and the VO had identified 154 rrigation channels
fabout 63 per cent of all PPl schemes undertaken by AKRSP). These included construction
of 6€ new irnigation channels and the extension and modification of 88 old channels. The
LB&RD had attempted to rehabihitate several earlier but had not succeeded for one reason
or-another — Of the 154 inigation channels 97 were completed. Apart from these, AKRSP
also helped to construct hit irrigation, sedimentation tanks to improve water quality, and
water storage tanks  This was the largest mvestment n irrigation schemes ever
undertaken in the Gilgit district The potentral land which this water will irrigate is
expected to double existing tandholdings and, thus, influence the cropping pattern by
removing two important constramts, water and land. The increased yields will have both
forward and backward linkages on the tarm economy with implications for input and factor
markets

An analysis of the part played by VOs in constructing PPI projects indicates some
mteresting teatures of the AKRSP approach In implementing the program, AKRSP follows
a dragnostic procedure which entails holding detailed dialogues with a majority of village
residents and involving them i each stage: identification, feasibility, and construction.

In the identification stage a project 1s only chosen if it benefits a majority of village
households To deternmune the technical feasibility of the projects, village elders, nominated
by the willagers, accompany the AKRSP surveyors. The VO is given responsibility for
implementing and maintaining the project. But, because of the public nature of meetings,
accountability 1s given to the entire village and not to one or two people. The interaction of
local people and AKRSP at cach stage ensures that village concerns are considered,
partcipation s ensured, and local expertise (3 mobilized in support of the project. Villagers
have nvariably accepted the cost estimates prepared by AKRSP because their
representatives are involved 1in the survey. Payments to compensate for land or other
assets affected by the construction 1s left to the villagers. AKRSP has a strict policy of not
mterfering with the distribution of benefits from these projects.

Two other important aspects of AKRSP's policy are labor payments as part of the PPI
grant ard grant disbursements by installment. The former are in keeping with the
understanding that the opportunity cost of rural labor is not zero and that it will be difficult
te induce people to work on the project without remuneration at subsistence income levels
which forces them to be concerned about ctrrent levels of consumption. Development
agencies that do not pay wages have not ade quately considered the fact that the future
benefit stream was being discounted heavily by the farmers of this area.
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The phasing of the grant in installments performs an important monitoring function by
ensuring that a specified part of the project is completed be‘ore additional funds are paid
to the village. The final installment is given only after a project is completed. This method
of implementation helps to avoid having to maintain complicated muster roles. A major
drawback of the NAPWD’'s approach was an excessive concern with muster role
monitoring to the detriment of actual progress on the schemes.

FARM INCOME ANALYSIS

Farmer Resource Ownership

At present, the average farm household in the Gilgit district owns about 0.76 ha of
cultivated land. This estimate does not include communal pastures and forests but, if
these are included, the average landholding per household comes to about one hectare.
Table 1 gives aggregate and Table 2 gives individual estimates of land utilization for the
Gilgit district.

Table 1. Estimates of land utilization for aggregates for
individual and communal lands, Gilgit District, 1985.

Area (ha) % of total

Cultivated area 20392 43
Orchards 3874 8
Annual crops 16518 35

Uncultivated area 26612 57
Cultivable waste 6474 14
Uncultivable forest 3672 8
Uncultivable other 16466 35

Total area 47004 100

Source. AKRSP 1985,

These figures are verified by the wheat surveys conducted by AKRSP’s MER division in
1983 and 1985. MER prepared a land use profile of the average farmer from the 1985
wheat survey data. These data indicate the present average cropping pattern in the area.
On a one hectare farm, about 40 percent is planted to perennial crops, 10 percent to
forest, 18 percent to orchards, and 12 percent to alfalfa. Annual crops are grown on 60
percent of the land. Wheat takes a major share (36%); clover, 14 percent; and barley and
vegetables, about 5 percent. In the double cropped area, 34 percent of the land is used for
maize cultivation, 26 percent for pulses, and 4 percent for vegetables. The cropping
intensity 1s about 134 percent.

Differences between small- and large-scale farmers were examined to draw inferences
about how an increase in the amount of land might affect the cropping pattern. It is
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Table 2. Estimates of land utilization for individually-operated
holdings (n = 26,685 farms), Gilgit District, 1985.

Area (ha) % of total
Total Per farm

Cultivated area 20392 0.76 70
Orchards 3874 0.15 14
Annual crops 16518 0.61 56

Uncultivated area 8492 0.32 30
Cultivable waste 6474 0.24 22
Uncultivable area 2018 0.80 8

Total area 28884 1.08 100

Source. AKRSP 1985.

estimated that, on average, each household will be able to irrigate an additional 0.71 ha of
new land in villages where an irrigation project was constructed. Based on this, a profile
of the average projected land use for new land was prepared (Table 3). These projections
refiect AKRSP’s understanding of the kind of choices that will be made by farmers in the
tuture. For illustrative purposes, new land has been divided into two stages of 0.5 ha each.
These stages can help in illustrating the distinction between small and large beneficiaries
of land development as well as highlight the gradual process of land development.

Table 3. Projected land use for new land.

1st 0.5 ha 2nd 0.5 ha Total 1 ha Present use of
ha % ha % ha % 1 ha of land (%)
Perennsal crops 0.25 50 0.35 70 0.60 60 40
Forest 0.09 18 0.13 26 0.22 22 10
Orchard 0.09 18 0.13 26 0.22 22 18
Alfalfa 0.07 14 0.09 18 0.16 16 12
Annual crops 0.25 50 0.15 30 0.40 40 60
Rabhi 0.25 50 0.15 30 0.40 40 60
Wheat 0.15 0.07 0.22 36
Barley 0.03 0.03 0.06 5
Vegetable 0.03 0.01 0.04 5
Clover 0.04 0.04 0.08 14
Kharif* 0.14 28 0.08 16 0.22 22 34
Maize 0.09 0.05 0.14 26
Pulse 0.02 0.02 0.04 4
Vegetable 0.03 -0.01 0.04 4

*Double crop, villages only.
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At the completion of tne land development process, perennial crops will form 60 per
cent of the total new land, compared to the present 40 percent. Areas planted to forest,
orchards, and alfalfa will all increase. In the rabi season, the share of wheat will dechine
from 60 percent in the old land to 55 percent in the new land. Clover and vegetables
might increase their share somewhat. In the kharif season, {double cropping areas only)
the share of maize should decrease, leaving proportionately more land for puises and
vegetables than now. Kharif iand use, however, is hard to project since relevant data are
extremely meager.

The average livestock ownership per household is 18 animals, with about 7 large
animals and 11 goats and sheep per household. Meat is a preferred food item but is
consumed rarely. The area is deficit in meat and dairy products due to the acute fodder
shortage and lack of labor to shepherd animals to the high mountain pastures. Much of
the meat 1s i/mported. Each household normally staughters an animal and stores it for
consumption during the fierce winter months.

Agroecological Variation

The agriculture of each vailey in the Northern Areas depends on the soil quality and
type, water availability, and altitude. These factors vary greatly in the Gilgit district. The
altitude of villages where cropping is possible varies from about 1,500-3,350 meters,
although barley and wheat have aiso been observed at 3,660 meters At such high
altitudes wheat does not mature and is used primarily for fodder. The average lapse rate is
about 0.6-0.7 degrees centigrade (with the mean temperature} per 100 meiers In single
cropped areas generally more land is cultivated than in double cropped areas. Forty-five
percent of the villages under study were in double cropped areas, while 55 per cent were
in single cropped areas.

All types of soil are present in the region. In the relatively flat lands the soil ranges from
silt loams to gravely sandy loams. On the slopes, the soils range from stony loamy sand to
gravely sandy loams. There is no distinct zonation of soils in villages. Some old river
terraces generally provide better quality soils. Aluvial fans and moraines have highly
variable soil quality and the extent of land development required also varies greatly in
these areas.

FINANCIAL INVESTMENT ANALYSIS
Estimated Costs

Project costs. The cost of improving the irrigation system of an entire area depends on
several factors, the most important of which are: type of irrigation, terrain, design
standards, and whether the project is new or the extension and modification ot an old
channel. The 154 irrigation projects that AKRSP has so far designed in the Gilgit district
can all be classified as surface irrigation. Of these, 88 are old irrigation projects and 66 are
new channels The distinction between old and new is somewhat tenuous in AKRSP's
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case, as it eclipses the fact that the widening and extension of old channels can often be
more costly than the building of new ones. However, the distinction s important because
the expected benefit stream of old and new channels s different

There are direct and indirect costs, and, as much as possibie, an attempt will be made to
quantfy all costs Those which cannot be presently quantified will be listed. The
assumptions made tc assist in quantification will be made explicit and where necessary,
sensibivity analysis will be made to estimate the effect of assumption changes on the cost
profile of projects  An attempt will also he made to trace through the linkage effects of
€osts on other aspects of the farmmg system and the regional cconomy.

Broadly speaking, costs of the irmgation channels have two components: the cost to
AKRSP and the cost to the villagers. The cost to AKRSP includes a) the grant for material
and labor payments made to the villagers, b) charges for engineering, survey, and research
(ESR), and ¢) implements granted to VOs for land development. The costs of operating a
helicopter have been included separately in the cost/benefit analysis as a perceniage of
the total funds invested i the irrigation projects.

The cost to the VO includes: a) the difference between the estimated cost and the
negohiated grant of a project, b) maintenance cost, and c) the VO's extra etfort to extend
the project bevord the specifications prepared by the engineers. In computing the present
cost of maintenance, a discount rate of 5 percent was used with 21 years as the
assumed hife of the project.

The total costs. The total cost of the 154 irrigation projects initiated by AKRSP up to the
end of March 1986 was PRs 39.05 inillion. AKRSP's share was PRs 21.01 million and the
balance was the VOs' share (Table 4).

AKRSP bears a rough average of about 54 percent of the cost of each irrigation channel,
The largest factor in AKRSP's costs is labor (51%), with material costs of 33 percent and ESR
of about 15 percent. The largest cost to the VO is for maintenance -- about 49 percent of the
lotal costs over the 21-year life of the project -- and pooled labor (both skilled and unskilled)
1s about 24 percent. The balance (27%) makes up the difference between estimated cost and
the negotiated grant. The village is expected 1o bear the last two costs in the first year of the
project.

Unit costs to AKRSP. The cost per cusec of all irrigation channels is PRs 27,105 and the
cost per meter is PRs 43. The cost per hectare of newly irrigated land is about PRs 2,067.
A study on the economic return to investment in irngation in Ind’a (World Bank 1982)
indicates a cost range of Rs 8,000-20,000/ha? of surface irrigaticn projects. The paper
reports that the Sixth Plan implies an average capital cost at 1979/80 prices of about Rs
15,000/ha of surface irrigation potential created. Although these figures are not directly
comparable with those of Pakistan, they do indicate the cost-effectiveness of these small
irrigation schemes. Even if the cost to the VO is included in these figures the average cost
per hectare of newly irrigated land is PRs 3,842. When helicopter costs are also included,
the costs rises to PRs 4,336.
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Table 4. Costs of irrigation projects, March 1986.

Total Average
(PRs '000) (PRs)
AKRSP cost component

Negotiated Grant: Material cost 6881 44681
Labor 10778 69987
Engineering, survey & research 3047 19785
Land development implements 300 1948

Village organization cost component
VO subsidy (estimated cost-negotiated grant) 4786 31078
Maintenance cost* 8850 57468
Village labor subsidy (skilled)** 1232 8000
Village labor subsidy {unskilled)*** 3172 20597
Total AKRSP cost component 21006 136401
Total village organization cost component 18040 117143
Grand total 39046 253544

See note 1 for exchange rates. *Calculated at 15% discount rate for 21 years; **average 160
skilled days extra on a project x 50 x 154; ***average 824 unc=killed days extra on a project x 25 x
154

The cost profile over time. All costs increased from 1983 to 1986 (Table 5).

Average estimated costs have increased from PRs 102,849 to PRs 244,199. This near
160 percent increase could be due to the fact that the irrigation canals constructed in
1986 were longer and more complex than earlier ones. However, the average negotiated
grant increased from PRs 109,082 to PRs 144,418, only a 32 nercent increase. This
means that at this stage of the program, the VOs are being called upon to exert greater
effort in the construction of PPls (productive physical infrastructures). As ESR
(engineering, survey, and research) is calculated as a percentage of the estimated cost of a
project it was expected that with the increase in estimated cost, ESR costs would also
increase. However, in percentage terms there is no change in ESR. Average length
increased by 16 per cent, although average capacity decreased by about 11 per cent. Cost
per cusec has increased by 53 percent, cost per meter by 17 percent, and cost per hectare of
newly irrigated land by 38 percent. Figures 1-3 illustrate these costs graphically.
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Table 5. Irrigation channels cost profile by year (in Pakistani Rupees).

1983 1984 1985 1986
All irrigation channels (n) 48 60 37 9
Average estimated costs 102849 143628 159070 244199
Average negotiated costs 105082 114510 115579 144418
Cost per cusec 22634 29574 28721 34603
Cost per foot 12 15 12 14
Cost per ha of new land 1934 2061 2129 2686
Breakdown of costs
Average material cost 30740 49434 50695 64015
Average labor cost 78359 65077 64895 80402
Average ESR 17566 20708 21075 26601
Average length (feet) 10929 9202 11300 12653
Average capacity (cusecs) 5.76 4.76 5.03 510
Percentage changes 1983-84 1984-85 1985-86
Average cost 18 10 53
Average negotiated cost 5 1 25
Cost per cusec 30 2 20
Cost per meter 25 20 17
Cost per ha of new land 6 3 26

Figure 1. Estimated compared to negotiated costs for irrigation channels, 1983-86, Gilgit

district.
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Figure 2. Cost of new land compared to irrigation channel capacity costs, 1983-86, Gilgit
district
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Figure 3. Costs for matenals, labor, and ESR (engineering, survey, and research) for
irrigation channels, 1983-86, Gilgit district.
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Land development costs. The irrigation channels will benefit land which has not yet
been developed for cultivation and land which is presently under cultivation. The costs of
developing the new tand will be considered before presenting a cost-benefit profile of the

projects

There are two costs involved in land development: costs to AKRSP and those to the farm
household. Funds are given to the VO as a loan with a five percent service charge. AKRSP
receved the funds from National Development Finance Corporation (NDFC) as a long-term
mterest-free loan, and the only cost to AKRSP 1s an administrative cost which 1s calculated
at 15 percent of loans to be disbursed in the future. The 15 percent also includes costs
that will be mncurred to assess the land development requirements of a village Repaymen
of these loans will be made with the help of elected office bearers who will be given a
comnussion of 2.5 percent on the tecovery of the loan

The costs to the villagers of developing new land 1s fairly tugh, partly due to the difficult
terram anvolved  According to an ESR astimate, it takes about PRs 900-2,500 to develop
0.05 ha of new land for annual crops  Costs of developmg new land for perennial crops is
estimated at about PRs 350 per 0.05 ha Each irrigation project brings an estimated
average of 66 ha of new land under cultivation, which means that vach farm household
brings about 071 ha of new land under irrigation. Assuming that the farmer will
ultimately grow perennial crops on 60 per cent of this land and annual crops on the
balance, the cost of developing this land will be PRs 14,664 per family. The cost of
developing new land per village 1s about PRs 1.36 authon. Althongh this figure is quite
large 0 refation to the resources of a farm househeld, the cost of development is
moderated by the system of labor pooling practiced in the area and the fact that this
development will be phased over 8-11 years,

In consultation with ESR, an estimate based on labor requirements was prepared for
phasing the tand development in an average village. Labor 1s affected by several factors:
First, there 1s no net migration into the Northern Arcas and, assuming this will not change,
the substantial amount of labor required suggests that land reclamation will be a fong-
drawn-out process. Second, the government has a large development allocation for the
Northern Areas and can be expected to provide a competing source of off-iarm
employment Thud, because the terramn and chimate do not allow work throughout the year
and the average farmer cannot work full time on this development, preparing land for
cultivation can take the average family up to 11 years. Five years after the average farmer
has begun the land development process he s likely to have developed 50 percent of his
new land

The entire land development effort will require, without any cost overruns, an estimated
PRs 217 mullion and 4 14 milhion unskilted person-days. If the VCs pool their labor and use
family labor, land development will require PRs 117:5 milliun. Aithough the total cost to
the farm family will remain unchanged, the financial imphcations will substantially change
depending on whether family labor or pooled VO labor i1s used. Moreover, land
development may also be completed somewhat earlier if the VO is used. The earlier
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returns will alter the cost-benefit profile and the internal rate of return as examined later.

Production costs  Cultivating new fand also entails production costs, which inciude the
additional labo. required to manage and cultivate the new lands as wel! as the inputs. In
estimating. nput costs were assumed to be constant, substitutability between inputs was
assumed unchanged, and government price policy was assumed unchanged. Family labor,
farm yard manure, ana other nonpurchased inputs were valued at opportunity cost. Where
available, market values were used, and where a market price was not explicit, it was
imputed from fust prmciples Production costs were PRs 3.92 million in the first year after
prose tcompletian These widl gradually rise until they reach a maximum of PRs 70.75

Ainthe T72th yeir when all the new land s under full production.

Helicopter costs The program has a helicopter to expedite visits by management to the
villages and ensure quick and regular follow-up by the senior program members based in
Gilgit: The costs to AKRSP of the helicopter were estimated at about PRs 30.000 per flying
hour, which includes leasing and maintenance expenditures. Helicopter costs make up
about 24 percent of the annual AKRSP budget. As such, 24 percent of the amount spent
ontrngation channels has been taken as the machinery cost to the irrigation component of
the PRI This amounts to PRs 5.04 million for the 154 irrigation channels under progress.

Financial Benefits

This section presents estimates of direct and indirect benefits to be realized by the
farmers in the Gilgit district as a result of the irrigation projects. Within each classification
there are tangible and intangible benefits. Quantification of the direct tangible benefits,
though difficult, 1s possible with the use of explicit assumptions. Indirect benefits also
require restricive assumptions. Intangible benefits, on the other hand, can present serious
problems of quantification Consequently, in the present analysis, the direct benefits will
be examined more closely

A combined average profile of benefits from old and new channels was prepared for
estimating benetits A new irrigation channel will help to bring an average of 66 ha of
previously undeveloped land under irrigation. The projected cropping pattern on this land
was made by relaxing the land constraint and then examining the cropping patterns of
targe and small farms from the wheat surveys. The analysis assumes present profitability,
and the projected cropping pattern does not reflect any changes due to the introduction of
new crops These assumptions may not be realistic but have the advantage of establishing
a minimum threshold of profitabihity

Expected yields were computed from vanous sources and cross-checked. The high
degree of vanation 1 the soll quahty, terrain, and altitude was incorporated into the
analysis by preparing an average profile on yields in the project area. Government price
policy was assumed constant and yields were muttiphed by existing product prices. The
etfects of the increased production on prices was examined in the sensitivity analysis. All
costs and benefits were phased over a 21 year tume frame. Particular attention was yiven
to phasing benefits separately for perenmal crops. In most cases benefits from perennial
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crops have a time lag which was incorporated into the analysis. Annual crops were also
phased to reflect the farmers’ imited resource ownership and input requirement. Farmer
concerns with nsk and diversification were incorporated into the cropping pattern used.

The benefits from wngating new land start i the second year after the completion of the
channel, when they total PRs 15 89 nullion. Third year benefits nise to PRs 27.18 million, a
71 percentancrease Thereafter, the benefits keep increasing and jump to PRs 114 million
m the 7th year when frut production starts The benefits reach a maximum of PRs 367.52
mutlhonin the 17th year when all the new land comes under full production. This benefit
profile continues to the 21st year

In addition to bringing new land under cultivation, the extension and modification of old
channels will also increase the water avaldability on about 100 ha of previously cultivated
land per channe! with a croppig imtensity of 134 percent. The increased water supply will
decrease the watenng interval from seven to five days (Husain 1985). This will increase
the water availlabihty i these villages by approximately 20 percent. The effect of this on
crop yielas was estunated from yield response factor information (Doorenbos et al. 1979).
The yield response for wheat, maize, and barley 1s understated as the existing warabandi
(water allocation) system gives prionty to these crops. The assumption made here is that
even when water s scarce these crops recetved more water than others. The estimated
benehit from increased yields for all the 154 projects is PRs 5.63 million each year, which
accrue from the first year after an irngation project has been completed.

Beiefit/Cost Analysis

The discount rate, representing the opportunity cost of capital, used in this analysis was
15 percent The gross benefit cost ratio for this analysis is 2.02. The reciprocal of this
ratio, often called the cost-effectiveness ratio, 1s 0.49. This indicates that benefits could
fall by 51 percent (re, 1-:0.49) before the benefit/cost ratio would be driven down to 1.
Simfarly, costs could rise by 120 percerit before this ratio would be driven down to 1. The
net benefit scarce resource cost ratio for these channels 1s 18.63. For the purposes of this
analysis "scarce resource” was defined as the AKRSP funds invested in these channels.
This mvestment measure gives the returns per AKRSP rupee expended. Thus, for each
AKRSP rupee spent, the return s about PRs 19. The estimated internal rate of return for
these 154 channels s 37 percent This indicates the rate of return on the money invested
mn these projects The ratio of (benefits - production costs) / (operating + capital costs)
equals 327

The present value of net benefit 1s negative for the first five years after project initiation.
The beneht stream turns positive i the 6th year, ' reaching a maximum of PRs 42 46 million
i the 11th year when the forest trees begm to yield income from timber. Thereafter, the
benehit steam falls somewhat, with the present value of net benefit at PRs 15.99 million in
ther 21st year
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Sensitivity Analysis

Sensitivity analysis was used to study the impact of changing assumptions on the
economic profile of the irrigation projects (Table 6).

Table 6. mpact of assumption changes on the economic profile of the projects.

Gross benefit/ Net benefit/scarce
Assumpt ons: cost ratio IRR resource cost ratio
All benefits reduced by 10% 1.82 33.40 15.15
All benefits reduced by 20% 1.62 29.37 11.66
No benefits on previously
cultivated land 1.93 33.58 16.94
No benefits on previously cultivated
land and benefits on new land
reduced by 20% 1.54 26.80 10.31
No benefits on previously cultivated
tand and benefits on new land
reduced by 50% 0.96 14.02 0.36
All benefits delayed one year 1.7 28.24 13.26
Land development delayed one year 1.92 32.96 15.13
Land development delayed
two years 1.75 30.10 10.82
Ali costs increased by 10% 1.84 33.73 15.46
All costs increased by 20% 1.69 30.73 12.82
Failure rate of 10% 2.00 36.30 16.71
Opportunity cost of capital 50% 0.74 37.27 -0.32

IRR - Intarnal rate of return.

The analysis indicates that the project’s economic profile is not as sensitive to
reductions in benefits on old land as it is to benefits on new land. The projects are
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sensitive to delays in the land development program after the inmal investment n
irrigation channels has been made. A delay of one year n implementing land
development results in the benefit/cost ratio falling to 1.92 - a delay of two years makes
itfall to 175 The nternalrate of return (IRR) falls 1o 33 percent with the one yvear delay, and
to 30 percent with the two year delfay This s dlustrative of the retums 1o mvestments
in the VO and the heicopter, both of whigh help to speed up land development. At an
opportunity cost of capital of 50 percent the projects are not cconomucally viable and the
gross benetit/cost ratio falls to 0 74 percent  The interest rate on mformal credit in the
Northern Areas 1s not precisely known, however, if 11 1s as high as 50 percent the irnigation
projects would not be viabie  This s tllustrative of the hghoinvestment costs in rural areas
and provides a partial explaration for the tack of local investment nittatives in these areas.

Comparative Assessment

In this section the AKRSP irrigation channel projects are compared with other irrigation
projects in the Northern Areas, and, to the extent information is available, to similar
projects in other developig countries

A comparison of AKRSP channels with those of the Northern Areas Public Works
Department (NAPWD) shows very different cost profiles. The AKRSP cost per project is
PRs 136,401 and the average cost of a NAPWD channel s PRs 1.85 million. The NAPWD
channels are large projects and a better comparative measure might be provided by a unit
cost figure Cost per meter of AKRSP channels 1s PRs 46 while the NAPWD's cost per
meter s PRs 246. AKRSP's cost per cusec s PRs 27,105 while NAPWD's cost per cusec is
PRs 125,194 Because only one of the NAPWD projects 1s presently functioning the
benelit/cost ratio and the interral rate of return would show an even greater difference
between the AKRSP and NAPWD channals.

An cconomic analysis of irrigation development in the deltaic regions of Asia in Central
Thailand (IRRi 1978) indicate benefit/cost ratios for various phases of the program. The
highest among these 1s 1.56 compared 1o the 2.02 of the AKRSP irrigation channels. The
internal rate of return reported for projects in Thailand ranged from 6.4-18.4 compared to
14.02-37.27 in the AKRSP sensitivity analysis.

SUSTAINABILITY ANALYSIS
Equity

An important issuc in discussing the sustainability of a program is the distribution of
benefits and responsibilities. Equitable distribution of benefits and obligations ensures the
sustainability of the physical and social infrastructure necessary for development. In the
case of irngation channels there are issues of equity in the construction and maintenance
of the projects, in the distribution of water rights, and in the division of new land in the
command area.
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AKRSP has helped to ensure equity during construction by encouraging the entire
village to participate. However, the issue is one which is dealt with primarily by the
viflagers mternally A recent modification in AKRSP’s policy which led it to negotiate the
estimated labor cost of a project has equity implications. Villagers who decided to work on
the irrigation channels for less than the market wage were subsidizing others who would
eventually use the project. In Risht village, the VO was aware of the implicit subsidy and
fined villagers who did not participate in channel construction. By and large, the VO has
paid equal wages for equal work.

The traditional maintenance system of the villages has been reinforced by the presence
of @ VO. In some villages maintenance responsibility 1s distributed by clan, in some by
geographical proximity, and in some cach household assumes responsibility for a certain
section. The most common pattein 1s to appoint one or two chowkidars (watchmen) and
then to pay them in grain or cash on a monthly or annual basis. The VO has strengthened
this system by 1mposing sanctions tself or by supporting the sanctioning role
{chatorkhand) of traditonal institutions. Thus, each household benefitting from an
irrigation channel assumes some responsibility regarding channel maintenance. Similarly,
there are well laiwd out rules for work on a channet destroyed by avalanche or flash floods,
and each household 1s expected to share equally in such work. Exceptions are made in the
case of households where there are no males or where the household is too poor 1o
contribute. In such cases, all the vitiage households share the extra work equally.

The two main direct benefits from the irrigation channels are the irrigation water and
the new tand in the command area which the increased water supply will help irrigate.
Ganerally, water rights are not attached to the land so that people owning large tracts of
land do not necessarily benefit more from irrigation. The system of warabundi is based on
different criteria in different areas. In villages where there is extreme water scarcity it is
common to give priority to those lands used for annual crops. Wheat and maize presently
have priority over other crops, and farmers with more area under wheat cultivation have
greater access to water. However, the available data (AKRSP 1985) indicate that
landholdings are relatively equaliy distributed with the average developed landholding in a
village ranging from 0.41-1.26 ha. Thus, water 1s also relatively equally distributed as
households do not vary much in their cropping decisions within villages.

In accordance with age-old customs new land is divided equally among all existing
households. In exceptional cases, landless households also get a share in potentially
cultivable land (shahtote). As soon as an irrigation channel makes its command area
potentially cultivable, villagers divide the land in equal shares among households. In
apportioning this land various factors are considered: work required to develop the land,
soll quality, accessibility, and potential cropping. Thus, a farmer getting a plot of tand that
has poor soil will generally get a larger share than a farmer who receives better quality
land. To make the system even more fair, lots are drawn to determine who will get which
plot The system is perceived as fair by everybody. There are few disputes over land within
villages.
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Available data (ibid.) indicate that the distribution of land becomes less skewed when
undeveloped land 1s included in total holdings. The distribution of land per capita is even
less skewed and the gap narrows when total land per capita is compared with total land
per household. Hence 1t 1s reasonable to expect that bringmg new land under cultivation
will contribute to greater equity in the area.

The equity issue 1s also important in terms of the manner in which new land will be
developed. In principle, willagers have adopted variants of the AKRSP approach. The
program policy was formulated with concern about both equity and productivity Medium
and long term development loans were to be advanced to those VOs which resolved to
work on tha land together AKRSP felt that this would help farmers take advantage of
economies of scale in the use of Inputs and obtain savings m transaction costs. In practce,
VOs have interpreted collective development to mean different things. Villagers in Khyber
use “collective” to mean simullaneous development at several sites; others in Risht and
Shahtote use 1t selectvely 1o apply to tand development managemaent and input delivery.
VOs i Jaffarabad have developed part of the land as one lacge farm In Khyber, the
viilagers have divided the plots equaily but have not yet assigned mdividuzl ownership
rights in the behef that the collective land development process will be slowed down if
people work only on individual holdings. They have plans 1o assign ownership once the
development process 1s complete. The Shahtote farmers pool therr labor and take turns
working un each other's land. In Jaffarabad, farmers have collectively planted trees. In
part, these interpretations reflect the varyig conditions in each village. the extent of social
cohesion, individual perceptions about risk and expected profitability, access to markets,
and soil and land conditions. As such, 1t would be unreabstic to expect the same patiern of
land development to be successful in each wvillage. However, each of these patterns
ensures that land development may not take as long as it would have done without such
collective endeavor and that no villager wili be left so far behind as to ircrease inequality.

Productivity

The sustaimabihity of irnigation channels depends on continuing the benefits derived from
them On average, Gilgit farm households will be able to double their incomes by the 11th
year after project completion This assumes present levels of profitability and no other
program mtervention By relaxing these constraints, the doubling of incomes can be
expected much earlier vith AKRSP's intervention in areas such as marketing, introduction
of new crops, or improved hvestock. The net benefd stream from these projects --
mcluding land development costs - will, on average, turn positive n the 6ih year after
completion. The ratio of (henefit - production costs) / (operating costs 4 capital costs) is
3.27, 1the gross benefit/cest ratio s 2.02 and the internal rate of return s about 37
percent. These factors mmdicate the creation of @ very productive irrigation system.

Institutional Stability

AKRSP's intervention in a farmer-managed irrigation system has definite implications
for the system’s future development. AKRSP helped to improve the existing irrigation
frastructure, which almost doubled the existing irnigation capacity in three years. But
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itis difficult to sustain this development in an area where the physical environment is so
unstable without a social infrastructure to support system operation and maintenance.
With this understanding, AKRSP has helped to create the institutional structures required
to operate and mamtain the system The VO in each village 1s expected to undertake the
maintenance and development tasks

The total annual mamtenance cost of the 154 angation ehannels s about PRs 1.4
million, which must be borne by the willagers The VOs have opted to handle maimtenance
tasks within the existing soctal institutions. To do so, the authonity of the traditional jirga
has been strengthened by the VO and carnes the force of the entire village behind it
Moreover, the presence of 4 VO has helped the wvillagers construct other irrigation
channels by themselves In Risht, they are planning to construct a second irrgation
channel which wil help to bring additional Tand under cultivation. Village savings will be a
major factor in sustammg the VO's development efforts By the end of March 1986 the
VOs of the Gilgit district had collectively saved PRs 10 06 rullion

In most villages, substantial econonnes of scale have been realized by the collective
purchase and dehvery of agricultural mputs, such as seeds, saphngs, fertilizer, and also
obtaining credit. Through the VO farmers have been able to share information and reduce
the risk of using new mputs whose charactensties are difficult to determine ex-ante. In the
sensivity anaiysis it was demonstrated that a delay in land development changes the
benefits cost profile of these channels. The benefit-cost ratio falls from 2.02 to 1 71 and
the 'nternal rate of return falls from 37 percent to 33 percent with a year's delay, and the
benefit/cost ratio falls to 1.75 and the internal rate of return to 30 percent in zase of a two
year delay i land development. The increased returns from faster project implementation
can be regarded as the returns from collective effort. These factors increase the expected
profitability of the wrnigation channels and the VOs and will help to make them both more
sustainable.

FAILURE ANALYSIS
Analysis of Slow Schemes

An analysis of schemes where work has progressed slowly reveals that the reasons for
this can be broadly categorized as 1) technical, 2) financial, 3) program policy, 4) socio-
political, ana 5) climatic. Of the 154 schemes, 3 percent (Jutal, Oshikandas) have technical
problems; 1 percent (Hanuchal, Gawachi) suffer from financial problems; 5 percent
{Bodolas, Hakis, Zakirabad, Damas) are slow because of social or political tensions in the
village which undermines the role of the VO, and 2 percent (Nasirabad, Broshal Hanono,
Holshal) are delayed because they are at an altitude where the work season is very short.
AKRSP’s abihity to handle these different kinds of problems varies greatly. Those schemes
which sufiered as a result of some aspect of AKRSP's policy are the easiest to remedy by a
change in the program policy. Technical faults can sometimes be remedied but when the
technical feasibility 1s fundamentally misguided the only solution nught be to abandon the
project. One indicator of the strength of the VO 15 1ts performance on the PPl. Wherever
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the VO 15 weak or torn by internal dissension the project has suffered. AKRSP can play
only a himated role my remedying this situation

Fimancial problems anse when the matenal costs of a project are underestimatced. AKRSP
hasintroduced an element of negotiation m the grant given to the VOs for the channels. Itis
mmportant that o thes negotiation the matenial cost (5 not compromised. To some extent the
prople will even pool their resources through the VO 1o subsidize Tabor, but the VO will be
helplessf the cost of explosives or other matenals 1s not covered. The importance of not
negotiating below a certinn level on the labor component s remforced by experience in
villages (Shahtote, Hanuchal, Bodolas) where a nearby government project has attracted
away all the available labor

Anltustration of how a simple change m program policy impacted the performance on
PPIs s provided by the disbursal of the PPI grant. Intially, the PPl grant was given to the
VO m four mstallments There was an mordmate delay i the progress of some schemes in
the fimal stages and the reasons for this wera discovered durmg a monitoning exercise. The
first instathment was qiven hefore the start of the project. The sccond instaliment after the
completion of the fust 26 percent of the channel The third mstallment was pard after the
completion of 50 percent of the channel and the final installment was pand only after the
work was fully completed  This meant that those who worked on the last 50 percent of the
project had 1o work without wages until the VO receved the last instaliment. 1 was
difficult to persuade people to do so, especially when alternate sources of on- and off -farm
employment were avalable . AKRSP realized this and divided the instaliments into five
equal parts This considerably cased the burden i the last stages of project completion
and improved progress on slow schemes

In large willages there are problems of coordination which slow down the work. A
response to this has been smaller management and maintenance groups divided on some
social criterton Village level problems also include the inexperience of VOs in handling the
financial responsibility for the projects  Carried away by their new found prosperity, in a
few cases, (Gupis) the VO has given generous wage payments initially and then had
problems of adjusting to more realistic wage payments. This has not been a serious
problem an any village and the matter 1s mternally solved by the VO. Handling new
technotogy (Qurqundas, Siphon irnigation schemes) which has imphed deviating from
traditional practices of the willage, has not met with much success. It will take time for
people to develop the expenence to handle these. The importance of local participation in
the channels was remiorced by AKRSP’s experience in the field. In one or two villages
local people were not involved in the feasibility survey. This resulted in a lack of
acceptance of the cost estimates srepared by AKRSP,

Analysis of Schemes that Failed

The most common reasons for the failure of schemes, in addition to some of those listed
m the preceding section, are 1) ambiguity over the distribution of benefits and 2)
maimtenance The case study of Jutal provides a very instructive lesson in the performance
of a project when benefits are not clearly defined. The command area of the Jutal irrigation
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channel had been allocated by the government to some tarmers from Hooper who had to be
resettled after the destraction of then lands in a natural disaster The people of Judai, who
lind tradional clinm to this fand decided i all probability, to reinforce then claim by building
anarngation channel Although an AKRSP tesurvey team imformed the villagers that the
project was not techiically teasible due to msuthaent water in the source, the VO insisted
that there would bhe enough water in the channed and eventoally persuaded a sccond
survey team to approve the project on techmead grounds. Thes was one of the few villages
i which the adwvice of the local parttcipants proved misquided  The judgement of the
people may have been guded by ther zeat to msare thea clam on disputed land rather
than on then assessment ol the water sources of the village The village of Sikkwer, a
recently settled vitlage, was also beset by an mternal land dispute and progress on the
project was setously undermmed ol the Jand dispute was finally settled in a court of
law

The fadure of the NAPWD to enhist village participation in the mammtenance of the
nngation channels built by them has been the major reason for the findure of all but one of
thewa schemes The ddficult teram and the unstable physical environment make village
parhicipation essenbal for the success of any scheme to ensure proper maimtenance Some
AKRSP schemes have also been victims of mamtenance problems The VO has, 1in most
cases, rteimnforced the well developed traditional mechanisms for the mamtenance of these
schemes Where there are tensions e the orgamizathion there s ikely 1o be a higher
probabihity ol mantenance sssues ansing  The pubhe nature of AKRSP's dealings has
placed responsibibity on each member of the wvillage and made them accountable for its
success  Thrs will help to nunomize mamtenance problems This s one reason that no
tngation channel budt under the AKRSP strategy finled due to maintenance problems.

ECONOMIC LINKAGE ANALYSIS
Integrated Resource Management

A farming systems perspective focuses attention on the agroecological environment in
anantegrated manner and allows an examimation of the secondiry and tertiary impact of a
program antervention In this section some of the backward and forward linkages of the
irngation and land development program will be discussed.  The landholdings of the
farmers in 154 villages will nearlv double: This would increase the irrigated area in the district
by about 10,000 ha and considerably improve water availabihty on presently cultivated
land This has imphcations for labor productivity, land markets, food and fodder production,
Iivestock carrying capacity, factor and product markets, agricultural commodity prices,
future mcomes, and consumption patterns Itas difhcult to trace the effects of all these
factors, however, an attempt s made to trace the direction of change.

The labor requirements in the wvillages under study are likely to double with the
increased landholding. In view of the labor constraint in most villages and the lack of net
nnmigration into the area, farmers will need to devise ways to increase the productivity of
existing labor to optimize the returns from their ncreased resource base. Where labor
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efficiency cannot be improved, outside labor can help to develop and cultivate new land. In
Sherguilla, for example, outside labor wias hired by some farmers

The merease m caltwabte land has antiated o lomted Tand market m an arca where none
existed Land sales were vintually unknown i the arca Pathan traders who settled m
some valleys about TH o 20 veans ago were unable 1o bay land The stct local radition of
not sellmg land to outaaders s hemg pot unde mcreasing pressure by margmal formers, In
Gups, some Pathan shopkeeper, were able to buy tand for the first tme after the
constructon ol an arngation chantel Siomlarly, some villager. i Shahtote wanted (o sell
bnd but were pecsuaded not to do so far the time being Not all households m the aren will
have the resaarces o the mehnation (o putsue Frnuing, and with the increase i off farm

employment oppottomtes some are hkely 1o sell the Jagucultaral land

Fhe mcrease mannual and perenngal crops may have an effect on cammodity prices
which will depend on bhoth the supply and demand conditions, Input demandHs projected
to ancrease Supply condihons e also improving due 1o onprovements n - the
communication network and the matitational support to the mput dehivery system As
such, the final effect on mput poces s difficalt to determine at present The projected
cropping pattern shows increasig mvestment in perenmial crops. The aggregate supply
curve for such agacaltural commodities s lughly poce inelastic o the short run due to the
asset foaty of tesources employed - agoculture: The mvestments being made now are

based on calculations of present profitabtity

The hvestack carrying capacity of the aren 1s also expected to increase with the increase
m fodder crops s estimated that the mcreased production of fodder crops will support
22431 addional head of Tvestock m the villages under study  This means that the
nopulation of goats, which s the preferred meat, can be doubled. Meat s presently
imported o the area and caten only on spectal occasions

As mecomes increane tho consimnption patterns may also change With an increase in
meomes, the consumption of hivestock products can be expected to increase. The demand
for fodder crops 1s also hikely to go up. There wil! be a shift from inferior grains like barley
to the more prefened wheat and maize. Consumption of apricot- and mulbern ; based
products, which form a major portion in the diets of some valleys, may acasline. The
consumption of oil, sugar, and tea s likely 1o increase. All these products are imported.
Unless production of these goods is itiated locally or consumption patterns shift towards
locally produced goods, the terms of trade between the Gilgit District and the importing
regions may detenorata

The physical stability of the environment will also be a.iccted by the irrigation
ntervention To illustrate. the shortage of fodder led to overgrazing in the pasture areas.
This contributed to sol erosion and limited the natural potenuat of the land. Free grazing on
the tugh pasture lands led 1o considerable strinn and weight loss of the animals traveling to
and from high mountin pastures. The development of the dairy industry was inhibited
because the amimals had to stay away from the villages during the summer months. The
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preservation of wildlife was endangered in this system because the snow leopards posed a
threat to the free grazing animals and had 1o be killed The availability of fodder in the
villages, if 1t encourages stall feeding, will sustan the entire system.

Projected Agricultural Trend Assessment

The present analysis was conducted with the assumption of unchanging profitability.
Greater access to markets and the wiroduction of new crops are changing the economic
potential of most crops. Wheat, the staple food graimn in the area, was grown rather than
mmported at subsidized rates because of the food security 1t provided to a region cut off
from the rest of the country. As the communicat:an network improves, the subsistence
economy wi'l mvest in enterpnses in which it has a comprrative advantage and trade for
what it s not profitable to grow i a market economy where exchange 1s possible. A few
enterposes which have beenndentfied as having a futuwre in the area are seed potatoes,
fodder cultivation, hvestock production  agroforestry, and new crops like saffron and
mushiooms. There as a great shortage of fuel in the area and unlike the European
expenceoce where alternate energy sources quickly replaced the use of wood, in the
Notthern Areas fuel cropping has 1o be kept as an integral part of the farming systems
untit other energy sources are developed.

NOTES

The exchange rates for USST 00 were PRs 15 36 (1984) and PRs 17 15 (1986)

“Editor’s note: The authors do not imdicate o these are Indian or Pakistam rupees We assume they are Indian at
ancaverage 1982 exchange rate of USS1T 00=Rs 9 455

This does not reflect the cash flow of the farmer as tinmly labo: and other nonpurchased nputs were costed
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GOVERNMENT INTERVENTION IN FARMER-MANAGED
IRRIGATION SYSTEMS IN THE PHILIPPINES:
HOW RESEARCH CONTRIBUTED TO IMPROVING THE PROCESS

Benjamin U. Bagadion”®

INTRODUCTION

Irrigation systems in the Philippines cover about 1.35 miilion hectares (ha) of land. Of
this, about 500,000 ha are in national systems managed by the government’s National
Irnigation Adnmunistration (NIA), 600,000 ha are in communal systems managed by
farmers’ irngation associations, and 250,000 ha are in private systems managed by
ndividuat farmers. Thus, 63 percent of the total irrigated area is served by irrigation
systems mar aged by farmers either indiviually or through their irrigation associations.
Furthermore, 1in the national irrigation systems, the tertiary ievel system following NIA
pohicy has to be managed by farmer associations or groups while the main system is
managed by the NIA. From 1983, NIA has been turning over the management of small
national systems and substantial parts above the tertiary level in =nedium-sized national
systems to organized irrigation associations. This further increase: the area of farmer -
managed irrigation systems.

Construction and management of irrigation systems by farmers in the Philippines
antedate Spanish colonization. Government activities to develop irrigation started in 1910
under the Americans. These activities included the construction of new irrigation systems
that were eventually managed by the yovernment as national systems which charged
irrigation fees to users. Before 1950, government intervention on existing farmer-
managed systems was negligible except for the Irrigation Act of 1812 which prescribed a
system for claiming prescriptive water rights for existing systems.

GOVERNMENT INTERVENTIONS AND PROBLEMS EXPERIENCED

In the early 1950s, a nationwide irrigation development plan was launched to enhance
food production and resulted in two types of intervention in farmer-managed systems.
With Type 1, groups of small farmer-managed (communal) systems were improved,
consolidated, and expanded into government-managed (national) systems. With Type 2,
other communal systems were improved and expanded by the government without any
obligation on the part of the farmers to pay for construction costs but with the
responsibility for management of the system remaining with the farmer irrigation
association.

Type 1 interventions

The first form of intervention wis usually employed whenever a communal system or
group of such systems could be expanded to cover a contiguous irrigable area of at least

*lrngation Management Consultant and former Assistant Administrator for Operations, National Irrigation
Admimistration, Quezon City, Philippines.
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1,000 ha. Where such a scheme was considered economically feasible and politically
desirable the government posted notices in public places within the proposed service area
informing the public that an irrigation system would be built by the government to serve
the locality, for which irrigation fees would be charged to the landowners within the
service area. The notice further advised people to file their opposition to the project with
the government or or before A specified date. When there was no opposition (or no more
opposition}, construction was started.

Construction always featured permanent concrete structures to replace the temporary
ones reconstructed or repaired by farmers every irrigation season. The new structures
were usually not located in sites where the temporary ones were situated. When several
small communal syscems were consolidated into one and expanded to cover a larger area,
a single permanent diversion weir usually replaced several temporary weirs and a new
canal network was constructed which, depending on the judgment of the design engineer,
did or did not utilize the existing distribution system. The government constructed the
Irngation system down to the turnout or structure that delivered water to an area of about
20-50 ha. Al construction was undertaken without participation of the farmer
beneticiaries. The land that was used as sites for the facilities was paid for by the
government according to prescribed rules.

Beyond the turnout the farmers were expected to construct farm ditches and apportion
the water among themselves. When after many years it was observed that the farmers did
not undertake farm ditch construction to the desired standards, the government changed
its policy and decided to undertake such construction with farmer participation in the form
of giving the ditch right-of-way without payment. In all cases the farmers were expected to
operate and mamtain the farm level system.

Upon completion of construction, the government posted another notice in public places
informing that:

1. The irrigation system would be formally opened on a specified date.

2. The operation and maintenance (O&M) of the main system would be undertaken by the
government, and at the farm level by the farmers’ groups.

3. Farmers should organize an irrigation association to coordinate with the Jovernment in
matters pertaining tc system Q&M.

4 lIrrigation fees would be charged at the rate of a certain amount per hectare on the
landowners served by the system.

5. Irrigation fees would be levied first on the land irrigated and then on the crops raised,
and in case of failure to pay the charges thereon, the land, upon judgment of a court of
law, would be seized hy the government and sold for satisfaction of the amount due.
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Foremost among the many p:oblems with Type 1 interventions was the disintegration of
the organizations that maintained farmer-constructed systems. These organizations were
structured around the network of canals and changes in canal locations in the new
systems destroyed the existing organizational arrangements. Efforts to start new
organizations faiied. When the government took over responsibility for O&M, farmers lost
their initiative and began to depend on the government to maintain the irrigation system

The personnel operating and maintaining the irrigation system were responsible not to
the farmers but to the government irrigation agency. Whether or not farmers paid
irrigation fees, the system’s personnel received their pay. The absence of an organization
that could effectively represent the farmeis and the non-responsibility of the system's
personnel to its chentele resulted in a situation where farmers had no voice in important
decision making processes. Consequenrtly, many turnouts constructed by the government
were not used by the farmers. Instead, farmers often installed small pipes underneath
canal embankments to draw water in violation of NIA schedules. Maldistribution of water
was often prevalent; farmers in the upstream part of the canal received much more water
than those downstream.

Farmers in the defunct communal systems maintained their temporary weirs and canals
through labor contributions of members in accordance with the rules of their association.
The government-managed system that absorbed the communal systems required payment
of irrigation {ees. Farmers were not accustomed to this as they did not pay irrigation fees
earlier. Moreover, the government could not impose swift sanctions on violators of the
system’s rules as the procedures prescribed were long and tedious. As a result, the
majority of the farmers did not pay irrigation fees.

Whatever fees were collected went to the central government treasury and the
requirements for system O&M were provided by annual appropriations authorized by the
Philippine legislative body. Invariably the appropriations were insufficient to provide an
adequate level of O&M. The result was progressive deterioration of the national systems.

Type 2 Interventions

The second type of intervention was usually employed when the service area of the
communal irrigation system, including its expansion, was less than 1,000 ha. it started
with an appropriation in the annual Public Works Act of the Philippine Congress for
improving a specific communal irrigation system. The practice was a "reward” in
appreciation of votes cast in favor of a member of congress or to fulfil an election promise
made by him. As such there was no repayment from the farmers and management
remained with the farmers. Project implementors were reauired to have an irrigation
association duly organized and registered with the Securities and Excharge Commission
(SEC) before starting any construction.

As in the communal systems that were converted or absorbed into national systems,
these irrigation schemes had temporary diversion works and earthen canals that were
repaired and maintained by farmers every cropping season. Farmers’ organizations were
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informal and unregistered with the government. To facilitate compliance with
construction prerequisites, a standard set of articles of incorporation and by-laws for
irrigation associations were framed by the government irrigation agency. To expedite the
start of construction, engineers enlisted the municipal or village heads to complete the
documents necessary for 2xpeditious registration rather than organize an association that
would effectively manage the irrigation system after its improvement.

The appropriation for these projects was usually small as it would not be repaid.
Consequently, only piecemeal improvements could be made in any one year and it usually
took several appropriations over a number of years to improve a system fully. The
improvements often consisted of permanent diversion weirs and other structures replacing
temporary ones and some canals for expanding the irrigable area. Sometimes additional
diversion weirs were constructed on other sources to increase the water supply of an
existing system. In most cases, new structures and additional canals were built that
required substantial maintenance efiorts from the farmers. But as the improvements were
free and the government did all the work without farmer participation, dependency on the
government was fostered. The irrigation agency expected that the farmers would maintain
the new facilities, but farmers sensed that the government would repair what farmers
failed to maintain. Hence, many of these irrigation systems fell into disrepair and the
government had to appropriate funds again and undertake restoration.

Modifying the Mode of Intervention

The two types of intervention were carried over into the NIA after it was created in 1964
to take over the responsibility of irrigation development from the Bureau of Public Works.
During the NIA's first 10 years these types remained unchanged and problems increased.
In the early 1970s, the NIA gave attention to research showing that indigenous Philippine
irrigation systerins continued to function satisfactorily over many decades with little or no
government assistance. The research suggested that ownership of a system and
investment of labor and time in its construction developed commitment to its continued
maintenance.

In 1974 the mode of intervention for communal systems was modified by an
amendment to the NIA charter. Influenced partly by research on indigenous iIrrigation
systems, a policy reaquiring repayment of construction or improvement costs was
promulgated, the repayment to accrue to a fund for communal irrigation development. The
new policy was adopted to instill a sense of ownership among beneficiaries, and to provide
supplemental funding that would show farmer commitment and help justify increased
government appropriations for expanding communal irrigation development. To implement
the policy, agreements between NIA and the irrigation associations stipulated the repay-
ment of construction costs without interest over a period not to exceed 50 years. In
addition, the farmer beneficiaries pledged 10 percent of the project’s direct costs in the
form of labor, materials, and land for canal right-of-way. The implementation of the new
policy added repayment and farmers’ participation to problems already facing the NIA. The
need to develop strong communal irrigation associations became increasingly urgent.
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Inits search for better irrigation associations the NIA contracted with the Farm Systems
Development Corporation (FSDC) to organize farmers in communal irngation systems that
were bemng constructed or improved. In the resulting arrangement, the NIA undertook to
plan and construct the projects and the FSDC organized the farmers. This did not work as
expected The mstitutional organizers were directed by FSDC officials and the agreement
with NIA 1o organize farmers was only one of their many activities. NIA engineers
constantly comptained that FSDC orgamizers were always taking credit for the projents and
were tethng farmers that these weie FSDC projects contracted out to NIA for planning and
construction. Poor field coordination resulted in many irrigation associations refusing to
accept the system improvements because of nusunderstandings over the amount to be
repard by the association and claims that the new facihties were not functional,

After two years of the NIA-FSDC arrangement NIA decided to develop its own method of
orgamzing irngation assoclations. The search involved a learning process anchored on
action research. To promote further the growth of irrigaticn associations, appropriate
provisions were included in a Philippine Water Code that consolidated and improved all
water laws.

USING RESEARCH FOR PLANNING IMPROVED INTERVENTIONS

NIA's search for a more effective way to organize irrigation associations started with a
series of research reports on Philippine indigenous irrigation systems that caught the
attention of NIA top management. The research showed the following:

1. The irrigation systems were constructed by farmers with very little help (and often, none
at all) from the government. The systems were small-scale, wit!i carthen canals, and
temporary diversion weirs of logs, rocks, and brush.

2. The systems were operated and maintained by the farmers. They had rules for
allocating and distributing water, maintaining canals and repairing the temporary weir,
penalizing violators, and settling conflicts.

3. The associations were strong. Leadership was dedicated and knowledgeable about their
irrigation systems. Each member knew his obligations, did the work expected of him under
the rules of the association, and was penalized for failure to do so.

4. In contrast with the irrigation systems constructed solely by the government, the
farmers who constructed their own irrigation systems continued to maintain the systems,

Nevertheless, it was evident to the NIA that farmers’ resources alone were insufficient
to build communal irrigation systems with permanent facilities and it would be necessary
for the government to intervene to assist in construction or improvement. On the other
hand, drawing from the research, it was cqually necessary to emphasi.e farmer ownership
of the system and maximize farmer participation in the planning and construction, in
anticipation of the problems of O&M of the improved irrigation system. The problern,
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however, was that while a policy was already established on farmer ownership of
communal irrigation systems, there was no process within the NIA for maximizing
farmers’ participation in the planning and construction of irrigation systems. The process
had to be developed through action research.

USING ACTION RESEARCH FOR IMPROV!ING INTERVENTIONS

NIA top management wanted answers to the following questions: 1) How can farmer
participation be maximized 1in planning, corstructing, and managing an irrigation system?
And, 2) does farmer participation result in more viable irrigation associations with greater
capabihty for system O&MN? If so. how can the processes be developed for broad
apphcation throughout the NIA?

To find the answers, NIA decided to use two pilot communal irrrgation improvement
projects with conditions and resources that could be foreseeably sustained as "learning
taboratories” for developing an appropriate participatory approach for involving farmer
beneficianies. The pilot projects were in Laur, Nueva Ecija. Six community organizers (COs)
trarned i the social sciences and experienced in working with rural and urban poor were
hired under an experienced coordiator The CQs were carefully selected on the basis of
their ability to commumicate and long term commitment to organizing farmers through
maximized farmer participation. The COs hived in the villages, interacted with the farming
communities, and mobihized the farmers to particrpate in planning and construction. An
mnterdisciplinary committee was estabhshed with membership from NIA, Institute of
Philippine  Culture (IPC), Asian Institute of Management (AIM), Ford Foundation,
International Rice Research Institute (IRRI), and the University of the Philippines at Los
Banos (UPLB). The comnuttee, known as the Communal Irrigation Committee {CIC) had
expertise n arnigation engineerning, agriculture, institutional management, sociology,
anthropology. cconomics, and training. Flexible funding assistance was made available by
a grant from the Ford Foundation.

The COs stayed with the projects for about 3 years, at least 10 months of which were
spent interacting with the communities, and organizing the irrigation associations and
guiding their activities prior to construction. The objective was to develop grass-roots
capability for: 1) decision making within an association, 2) planning improvements and
expansion of the irngation system, 3) securing water rights and right-of-way for new
canals, 4) constructing irrigation facilities, and 5) controlling construction costs.

Committees were orgamized by the farmers, with guidance from the COs, for surveys,
right-of-way acquisition, revision of by laws, registration with the SEC, labor mobilization,
materials checking, water permit, and repayment of construction costs. With assistance
from the COs and NIA technical staff these committees successfully undertook the tasks
they were organized for. Before construction, farmers prepared a map of the proposed
service area and indicated where they would like the canals to pass. They subdivided the
area into sectors and conducted sectoral meetings for revising and ratifying their by-laws.
During construction, the sectors mobilized labor, much of wiich was volunteered as the
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contribution of the association. Various committees checked the use of construction
equipment, the consumption of fuel, the quality and quantity of construction materials,
and the procurement costs of the materials. Farmer committees assisted in locating canals
and negotiated for canal and road right-of-way.

The two pilot projects were established as learning laboratories to develop a process of
maximizing farmers’ participation. The smaltler project, which was  about 600 ha,
proceeded smoothly. The larger one, which was over 1,000 ha but treated as a communal
project, had slower progress due to internal conflicts which frustrated grass-roots
participation for over a year Both provided lessons to NIA, and the CIC arranged to
document the activities. A documenter regularly wisited the projects, and stayed for several
days during each visit mterviewing organizers. engineers, farmers, and leaders of the
associations on the processes and procedures that were being followed, the problems that
were being faced, and the solutions that were developed Every month the documenter
submitted a repoirt which was discussed by the CIC for lessons to be learned, implications
on future activities, and improvements on the procedures bemng employed with a view to
using them in future projects. The documentation was studied to identify trainmg needs of
COs, engineers, technical staff, and the irrigation association leaders and members.
Among the lessons learned were.

1. Enough lead time should be given the COs for organizing farmers prior to construction. In
the 600-ha pilot project this required 10 months.

2. Engineers and other technical staff should be trained to develop flexibility in their
attitude towards farmers and to gain a basic understanding of the processes being used by
the COs.

3. Engineers and COs should work together closely and integrate the technical and
organizing activities into one process.

4. Agency policies and procedures that inhibit farmers’ participation should be revised.

5. Farmers participate extensively in planning and construction when given opportunities
to participate in activities they find beneficial.

6. Farmers' participation when properly harnessed has potential for improving planning of
the system and reducing costs of construction to the government.

The action research in the Laur pilot projects succeeded in developing the basic
processes for inducing farmers’ participation in planning and constructing NIA communal
trrigation projects, but the CIC did not regard it as conclusive. Furthermore, it noted some
weaknesses that had to be improved before replication on a larger e¢ale,

In April 1979, NIA started two more pilot projects in the province of Camarines Sur
where the general conditions and characteristics of the farmers were different from those
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in Nueva Ecija. To avoid the problems experienced i the bigger Laur pilot system, a
project selection process was ntroduced wheremn techmeal and wnstitubional information
on several proposed projects was analyzed and discussed mn a workshop attended by
engineers, community organmizers, and members of the CIC Two projects were selected,
one with about 400 ha and another with 200 ha  The project selection process was
subsequently developed further and adopted as standard procedure m the communal
frrigation program Improvernents made on the process during the implementation of the
Camarmes Sur prlot projects were

1. To integrate techmeal and mstitutional actvities, i flow chart was  developed
synchromizing the varous elisments of both over 8 9 months of organizing activities and
technical preparation prior to construction

2. Problem areas that needed improvement to promote farmers’ parscipation were
dentified. Among these were procurement and contracting procedures, preparation of
paddy elevation maps, and funding procedures that would enable better preparatory
technical and msttutional work.

3 A manual on financial management for the associations was developed in consultation
with the farmers. A water management manual for the associations was likewise
developed.

By the end of 1979 enough experience had been generated n the Camarines Sur pilot
projects to expand the action research to the 12 regrons of the country. The regional
irrigation directors of the NIA weie gathered n a conference imitiated by the CIC. The
program for establishing regional pilot projects based on maximum farmers’ participation
wis discussed and agreed upon, and i ptlot project for each region was launched. These
projects were used as NIA learning laboratories for developing understanding and
capability for promoting farmers’ participation and were based on processes developed in
the pilot projects in Nueva Ecija and Camarines Sur The following year two more pilot
projects were started in each region in provinces other than those of the first regional pilot
project.

In oud-1981 a World Bank team appraised a proposed project for assistance 1o the
Philippine Governiment on the development of communal irrigation systems. The team
reviewed and evaluated the effectiveness of the farmers’ participation program and
recommended its adoption m atl the communal irrigation projects to be funded with World
Bank assistance Since 1982 the harticipatory approach has been standard procedure in
all communal irnigation projects of the NIA.

Action rescarch for tmproving government intervention was also extended to the
national irrigation systems, where for many years NIA had been vrganizing farmers with
hittle success for operating and maintaining farm level f{acilities. Again, as in the
communal systems, resaarch studies were used in identifying solutions te be developed
through action rescarch. Research reports from various suurces suggested that irrigation
associations at the tertiary level in national systeins could not Jecome viable for lack of
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motivation and incentive. An action research program was therefore designed to find a
process that would generate sufficient motivation and incentive. In the implementation of
the program the participatory approach developed in the communal systems was applied with
modifications.

Commumity orgamzers were fielded in December 1980 in the Buhi-Lalo Irrigation Project
in Camarines Sur, which was to be improved and expanded from 1,000 ha to 3,000 ha.
T e COs hived 1n the villages of the farming communities. For one month they interacted
with the farmers and then began ground work on mobilization. In the existing portion of
the system to be improved, farmers reviewed the proposed layout of terminal facilities,
walked through the farm ditch locations with engineers, discussed changes in canal
locations, and undertook construction of canals that were suitable for manual labor. The
service area to be improved was divided nto 12 zones, each zone was subdivided into
small groups of farmers by turnout service area, and each small group constituted o
construction unit with a group leader. Depending on their capabilities, these units were
awarded construction contracts for canals and small structures by NIA. Thus the farmers
worked together, developed cooperative and decision making skills, and i1dentified capable
leaders. As construction ended, the COs motivated the small groups to organize into
associations by zones 1n order to negotiate with NIA the manner of sharing O&M
responsibilities in the system and the consequent sharing of the proceeds of irrigation fee
collections between NIA and the associations.

In July 1982, when the improvements in the existing systems were nearing completion,
three zone associations covering over 1,000 ha negotiated with and entered into an
agreement with NIA for O&M in their respective zones and collecting irrigation fees from
the farmers. Pending completion of the expansion area of 2,000 ha where farmers were
also being organized, NIA maintained and operated the diversion weir and the first 1.5
kilometers (km) of the main canal. A system of sharing the irrigation fee collections
between NIA and the associations was agreed upon which proved to be beneficial to both.
As in the communal systems, the processes in the Buhi-Lalo action research were
documented and used for improving the processes for replication in other national

systeimns.

The success of the Buhi-Lalo processes was of great significance to NIA. Theretofore
NIA staff had been organizing and exhorting farmers in national systems to undertake
O&M of farm level facilities with negligible results. In the Buhi-Lalo, however, it was the
farmers who proposed to NIA that they take over O&M responsibilities on three zones
covering over 1,060 ha. This led to a decision in NIA to replicate the processes in some
national irrigation systems which were under rehabilitation and improvement under a
World Bank loan and in the pump irrigation systems which were eventually turned over by
NIA to farmer irrigation associations. As of the middle of 1986, the program covered about
35,000 ha in 37 national irrigation systems. Nine of these systems have been fully turned
over to farmers’ irrigation associations. The rest are jointly operated by NIA and the
farmers’ associations with NIA undertaking the O&M of the diversion weir and part of the
main canal, and the irrigation associations taking care of the rest of the system.
Observations on the results of these arrangements were:
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1. In terms of Q&M the systems have become financially viable Collections of irrigation
fees have increased and the share of NIA now exceeds its expenses on O&M The
Irrigation associations likewise have been able to accumulate funds from then share of the
collections

2. Canal maintenance greatly improved and the area irrigated increased

3. Farm ditches constructed were not tampered with by farmers in contrast with previous
projects (without farmers’ participatton) where farmers complained about farm ditch
locations and eventually moved the ditches

4. Relations between NIA and the farmers improved.

Soon after the partucipatory approach to organmizing irrigation associations was
developed in the first set of pilot projects, NIA began to look for appropriate ways to train
Irmgation assoctations i financral and irngation systems management. Again research on
indigenous systems was found helpful when designing the structure and contents of the
training programs The methods of recording used by indigenous systems, for example,
were helpful for framing a simphified process of bookkeeprr  Rather than give them ready-
made plans, a training approach was adopted that allo..ed the associations to develop
ther own management plans Areas where the associations developed their own plans
included 1) cropping calendar, 2) normal and crisis water distribution plans, 3) conflict
management plan, 4) maintenance plan; 5) farm level facilties plan; and 6) duties and
responsibilities of members, officers, and system personnel.

LESSONS FROM ACTION RESEARCH ON FARMERS'’ PARTICIPATION

Action research s still going on in the NIA_ From time to time members of the CIC assist
as needed, although not as intensively as during the first five years of the program, as NIA
staff have gamned much capability Many more lessons from action research will be learnt,
and much has already been learned -- for instance:

1. Farmers’ participation in planning and construction or improvement of their irrigation
system strengthens their irrgation association and increases the potential for successful

O’ M.

2. An effective way of organizing farmers for participation is through a catalyst (such as a
community organizer) with a high degree of commitment who should live in the farming
community, and furnish guidance and assistance, but leave the decision making to the
farmers themselves.

3. For developing a participatory approach, irrigation agency policy should fully support
farmers’ participation. Any policy that tends to inhibit such participation should be discarded
or amended. Strong support should be given from the highest level of the agency.
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!

4. The irrigation agency should have the capability to respond positively to farmers
participation. Agency perscnnel should be properly trained to develop this capability.

5 In implementing projects with farmers’ participation, engineers, technical staff, and
community organizers should work together closely with a jointly prepared integrated work
plan. Thus itis advisable that the organizers are dlso from the irrigation agency undertaking
the project.

6 Lead tume should be allowed for organizing work before construction. Depending on
whether the project 1s rehabilitation or new construction, the lead time for organizing work

is about 6-9 months

Among the reasons for the success of action research in support of the farmers’
participation program in the NIA are;

1. There were appropriate NIA policies and leadership.

2. The nterdisciplinary committee was composed of rescarchers and specialists from
various institutions and key NIA officials worked together for developing and improving the
program.

3. The areas of action research were live problems meaningful to NIA.

4 Participants in the action research were strongly committed on a long-term basis to the
program.

5. The action research used a learning process approach.



PROBLEMS AND STRATEGIES IN MANAGEMENT
OF COMMUNAL IRRIGATION SYSTEMS:

THE EXPZRIENCE IN JOINT DECISION-MAKING BY
FARMERS AND AGENCIES

Uraivan Tan-Kim-Yong*

INTRODUCTION

Several thousand caommunal irrigation systems co-exist with large-scale government-
managed irrigation systems in northern Thailand. Due to a growing concern over the
capabilities of local people to perform irngation development, management-intensive
strategies and the integration of farmers into the process of irnigation development have
become the policy of the Thar government in the last few years. However, because many
of those committed to a large bureaucracy with highly trained personnel do not believe
that the interests cf farmers and farmers’ organizations should take precedence in
development activitizs, the attempt to encourage farmers’ participstion has dwindled in
practice, and projects which attempt to mntegrate farmers meet with mimimal success.
Although northern Thailand s widely known for its active communal irngation
organizations (CIO), there i1s no specific policy to hink these existing groups formally into
the government developiment schemes.

Research that describes farmer-managed irrigation systems s available.  That
knowledge, however, has had little impact on current irrigation projects in Thailand. There
is a need to sensitize government to the potential of this research and encourage
cooperation among all parties if rational change Is to occur in irrigation management.
Difficulties 1n transferring knowledge into practice he primarily in a lack of effective
communication among agency statf (policy makers and developers), researchers, and
farmers.

This paper has three objectives. First, to describe ClOs in northern Thailand. Second, to
present the problem-solving method used in meetings between agency staff, researchers,
and farmers to identify problems and strategies. Third, to show how this method can help
the government to involve and sustain farmer participation in irrigation management.

COMMUNAL IRRIGATION SYSTEMS IN THAILAND

To most researchers, and some planners, the presence of a ClO is a precondition for
good management. Many researchers (Moerman 1968, Calavan 1974, Potter 1975, Ishii
1978, Surarek et al. 1980, Tanabe 1981, Sirivongs 1982, and Tan-Kim-Yong 1983) have
described the structural arrangement and management of CIO’s in northern Thailand.

*Assistant Professor, Faculty of Social Sciences, Chiang Ma* University, Thailand.
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Over time, some ClOs have successfully incorporated changes and retained effective
management, while others have not. The parameters involved in communal irrigation
systems n northern Thailand are defined below.

System Description

Communal rngation systems are diversion dams with canal networks primarily
supporting rice farming, and vary greatly  The systems can be found in both highfands and
lowlands ranging in area from less than 2 hectares {ha) to more than 2,400 ha. Farmers
from on= or many villages imay cultivate irrigated land in a single system. The system is
constructed, operated, and maintained collectively by farmer members. Because temporary
structures are involved, one or two cycles of major maintenance are required every year.
Although this appears a heavy investment, the system structure depends mostly on local
labor, local materials, and simple techmques

Organization

A CIO 1s an orgamzation of farmers that shares as a single community the water
provided by an rrnigation system and manages its own investments and services. Within
the organization an individual’s water rights are guaranteed through customary laws. As a
result, all farmers idenufy the irngation system as their own, and this sense of ownership
1S important in promoting faimers’ participation.

Admunistrative functions and mertnbership. Farmers control the management of the
scheme A group of elected leaders takes responsibility for operation, maintenance, and
managerial work such as planning, financing, and accounting. Members are able to take
turns in leadership roles. Where the system draws direct payment from members for
administrative services, performance is good and organizational power is maintained.'

Managing activities Managing and coordinating communal task forces for routine,
emergency, and special projects are complex tasks involving the mobilization of groups of
farmers Communal task forces are generally organized at system and canal management
levels and coordinated to fit the cultivation schedule of farmers. Regularizing such
activives and involving farmers in group tasks remforce the sense of collective ownership
and group cohesiveness

Planning and decision making. Participatory decision making is an integral element of
communal airngation systems. The democratic election of leaders plays a vital role in
promoting members’ commitment. Decisions regarding such problems as disputes and
conflicts over water atlocations during peak times are based entirely on mutual agreement
among members within the CIO. Long-term rehabilitation plans are made when
NECessary

Communication. Good management of ClOs requires effective communication between
leaders and members, and among members. Seasonal meetings, home visits, and
messenger announcements keep members informed of on going activities and future
projects
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Finance A most cases CIOs manage water fee and fine collections, direct cost sharing,
and other fund ravsing activiiies Water fees help pay for adnmunistrative services while
fines help cover routing mamtenance costs  Because traditional irnigation  systems
prmarily serve nee farming, a fixed rate ner umt of cultivated tand 1s commonly used. In
areas of diversified cropping and where crops are grown intensively, the same water rate
i used but farmers whao grow nice pay m-kind and those who grow cash crops pay in cash.
Addinonat funds for mamtenance and rehabihtation are contributed by farmers ¢

Legal action CIO members exercise ihe authonty of customary law when their leaders
perform poorly in ther jobs When a leader fanls in his duties, be has to pay a fine or face
terminatian of office Simalarly, members are judged under customanry law and fined for such

otfonces as theft

Payment 1o a leader CIO leaders are not pard at hixed rates but at vanable rates
according to performance  Usually, cach member pays directly to the leaders. If a
farmer member s dissatshed with a leader’s performance -- perhaps his cultivation fails
hecause of G wrong decision on water dehvery -~ he may withhold tis payment

Skills and Knowledge in Management

Although farmers’ acquired skills and traditional knowledge appear to be effective for
operating simple nrigation systems, improved irrigation technology and new cropping
techimiques may require specialization that automatically ehminates the participation of
most farmers

IRRIGATION DEVELOPMENT AND CIOs

At present, irmigation development in northern Thailand is applied to management
problems in. 1) large-scale irrigation systems; 2} small-scale, traditional irrigation systems;
3) system rehabilitations, and 4) upstream reservoirs.

Large-scale Irrigation Systems

Large-scale irrigation systems, which include the complete canal system and all major
and munor services, are the government’s responsibility.  Activities, inciuding design,
implementation, distribution, and maintenance, are allocated to the national and regional
offices of the Royal Irngation Department (RID). Frequently the command area of a large-
scale system includes irrigated land operated by several CIOs, and :ntegration into such
government-controlled systems often brings dramatic changes to irrigation groups
accustomed to traditional operating methods. Unfortunately, in practice, the government
irrigation admimistration often works without satisfactory participation from local farmers
despite many new irrtgation groups being formed to control water and share maintenance
duties. Integrating farmers and supporting local irrigation groups is a critical management
objective that the government should address.
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Small-scale, Traditional Irrigation Systems

Development of small-scale traditional irrigation systems is carried out independently by
focal communities, and presently there are a large number of such systems operating.
ldentifying methods that develop local capabilities fully and encourage cooperation among
farmers should be a serious conc:'rn of the government. Policy makers should ask how,
when, and to what exient the government should intervene in traditional systems to
promote these objectives.

In addition to small-scale systems constructed by local communities, the government
has recently constructed several hundred small-scale irrigation systems that are presently
operating in the north. The local communities are being encouraged to take responsibility
for irrigation system operation and maintenance (O&M) atter construction. Organizing
beneficiaries into groups is an important step in achieving effective O&M. However,
because concentrating a large number of new small-scale irrigation systems along a
particular river or tributary increases population density, new problems involving inter-
system relationships, water-user rights, and O&M responsibilities must be addressed.

System Rehabilitation

The government’s rehabilitation of traditional communal irrigation systems aims to
improve igation efficiency and management performance by changing dzsigns or adding
new structures 1o existing systems. in such cases, the existing communal groups continpue
their responsibilities for O&M. However, this can involve an adjustment or reorientation of
activities within the communal groups and the government should be aware of this
possibility.

Upstream Reservoirs

The last type of irrigation development consists of constructing upstream3 reservoirs
without major changes in downstream system design. After completion, a small RID crew
manages the reservoir while the ClOs manage the canal systems, thus keeping the
government’s intervention to a minimum. These rehabilitations aim to sustain wet-season
irrigation capacities and to increase dry-season capacities.

THE MEETINGS

Strategies and methods that address irrigation management problems and serve
different irrigation requirements need commitment and concerted action from three
parties -- agency staff, researchers, and farmers. To meet these requirements, a series of
meetings was held in Chiang Mai, northern Thailand.

The meetings provided an opportunity for the three parties to exchange experience and
knowledge, and to integrate their ideas on "participatory action planning.” One objective
was to produce an action plan for developing small-scale irrigation in the communai
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irrigation systems and government rehabilitation schemes in Chiang Mai and other areas
of northern Thailand.

The first meeting was held in September 1985. There were several on-site workshops
sessions where researchers worked with communal irrigation groups to investigate
irrigation problems and strategies for solving those problems An action plan for
development activsities and research gradually evolved from these sessions. Researchers
end agency staff also went on field trips *igether. A final meeting, scheduled for April
1987 ir Cliang Mai, will discuss and plan a researcn and development pilot project.

Objectives
The 1995 meetings had four major obj - tives:

1) To encourage interaction among participants to find alternative solutions to
irrigation management problems in northern Thailand.

2) To suggest strategies and methodologies for improving irrigation management and
applying relevant iesearch to ClO activities.

3) To generate locally-relevant policy guidelines for government assistance programs
and for cooperation with ClOs.

4) To develop closer collaboration between national and regional government
irrigation agencies and university researchers.

Methods and Procedures

Preliminary consulting meeting. This was a brainstorming session among RID
authorities, researchers from Chiang Mai University, developers from local non-
governmental organizations (NGOs), regional committees of small-scale irrigation projects,
and ieaders and members of the muang fai* ClOs (see Appendix 1). The meeting
encouraged participarts to define current problems and future needs of irrigation
development. It emphasized the active participation of farmers or CIOs from five traditional
irrigation systems of Chiang Mai. The participants identified possible means of integrating
focal capabilities into the irrigation development process and the need for research in this
area.

Project design activities. Following the preliminary meeting, participants worked to
design an activity plan for research, training, study tours, and researchers’ consultancy
services. In doing so, agency staff and farmers interacted and gradually gained confidence
and commitment, while researchers facilitated and studied the process. Additionally, the
field workshop sessions proved an efficient 100l to improve problem-solving capabilities
and to sensitize RID officials and researchers to local needs. This process strengthened
linkages between the government and the CIOs, and built confidence in CIOs and their
continuing involvement in management.
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Workshop. The final stage was a workshop to discuss the draft of the proposed activity
plan. The participants focused on launching a joint pilot project between Chiang Mai
University and RID. Unfortunately, the pilot project was postponed due to changes in the
government and RID management. Also, the pilot project has yet to be submitted to a
donor agency. Post-meeting activities will encourage informal « :scussions to provide ClOs
with access to available information as soon as possible, including contact with RID and
the Provincial Committee on Small-scale Irrigation (PCSSI).

AN OBSERVATION ON ACTUAL INTERACTION AMONG THE THREE PARTIES

The farmers from CIOs initially expressed more interest in meeting RID authorities than
vice versa. However, as the discussions progressed, this attitude changed. The interaction
between farmers and RID authorities was more active during the first session. Farmers
who had more experience in interacting with government authorities led discussions.
However, in the second session interaction between the more- and less-experienced
farmers increased: communication among those who shared similar interests and
experience proved effective as a learning process.

RID authorities who were trained in engineering and confident in technical design
raised questions about inappropriate irrigation management by local groups, while farmers
who had confidence in the management-intensive systems of ClOs raised questions about
technical errors. Thus there was a failure to understand the potentials and limitations of
the other party, and the need for continuing interaction between farmers and RID officia!s
was confirmed.

Some CIO leaders expressed misgivings about the government’s development scheme.
Less-experienced leaders tended to accept the need for development but requested more
government assistance to construct technically advanced weirs similar to those of their
neighbors. However, such government interventions require the involvement of CIOs if they
aretosucceed. The researchers maintained a low profile at the meetings and performed best
as facilitators of the dicussions.

GOVERNMENT’S STRATEGIES IN FIVE IRRIGATION DEVELOPMENT PROJECTS
Mae Taeng Project

Begun as early as 1955, the Mae Taeng Project was designed to boost multiple cropping
in the Chiang Mai-Lampun Valley; construction was completed in 1973. The project has a
large-scale diversion dam with a 75 kilometer {(km) main canal, 23 secondary canals, and
38 tertiary canals, all with concrete lining. 1he total area irrigated is 24,000 ha. Almost
100 villages and several hundred communal isrigation systems lie within the command
area. The project services the full command area during the wet season but about 40
percent in the dry season. The RID staff and project engineer administer the system down
to the secondary canal level, and leave the tertiary and farm-level canals to the farmers.
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Following project completior, government intervened to restructure some of the
traditional irrigation groups. Because the farmers were not asked to participate in this
process, the restructuring became a threat to both the existing leadership and the
members. Despite conflicts among farmers and other problems, some success has been
reported. In the new groups, leaders are elected and earn their income from water-users
as in traditional systems. They are responsible for adjusting water supply to satisfy
demand among the members of their group, and for mobilizing labor for maintenance.

Khun Kong Project

Khun Kong is one of 11 traditional irrigation systems on the Mae Wang River, The
project covers about 1,280 ha and more than 10 villages. Evidence indicates several
decades of irrigation development through comrnunal effort with external assistance.
Therefore, traditional weirs and canals have been rehabilitated over time. 'n recent
decades, this area has become a highly intensive cropping region, with triple- and double-
cropping cormmonly practiced. Increased cropping intensity results in a need for improved
irrigation performance to achieve timely and equitable water distribution.

Government strateyy has involved replacing traditional weairs with concrete weirs in
several development schemes constructed by different government agencies. Complex
inter-system management problems have caused tension and conflict among both
upstream and downstream water-users during the dry season. Such situations
demonstrate that compliex problems are sometimes created by too many projects, too
many agencies, and probably too much government intervention. To solve these problems,
the government must focus on a management-intensive policy to strengthen CIOs and link
them effectively with related agencies. In the Khun Kong Project, the management at all
levels has been left to the CIOs.

Muang Mai Project

This project is one of four traditional irrigation schemes along the Mae Kiang River. The
Muang Mai Project covers 1,600 ha of cultivated land, with more than 10 villages. All
weirs have been replaced by concrete weirs. Though expansion of irrigated land and
cropping intensity have increased rapidly, Muang Mai’s CIO has effectively performed the
irrigation activities to sustain production. Leadership is good. and resources are efficiently
mobilized for routine tasks and new development projects. So far, the system has a low
record of disputes and conflict, and the ClO has been able to manage those that did occur.

Local farmers requested government assistance to construct the concrete weirs because
of a shortage of local construction materials. After the weir was built, the CIO continued in
full control at all levels. But problems of recurring silt required increasing maintenance.
Whether this was a result of poor weir design or of inefficient O&M needs careful study. If
evidence of poor O&M is found, it may be due to the farmers'’ inexperience with new
irrigation technology.
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Nong Plaman Project

This project is a small-scale traditional irrigation system covering 176 ha, and a single
village. Weir construction was an initiative of local farmers and approved through the
Sub-district Ccuncil under the national Job Creation Program®” Smali-scale irrigation of all
types 1s a priority of the program and, each year, several hundred weirs are constructed in
villages. After construction, full control at all levels is left to the existing ClOs or the newly
established water-users groups. Again, ClOs should be involved directly in planning and
decision making of small-scale irrigation development.

Mae On Project

Mae On 1s a mini-basin RID reservoir construction project to solve the problem of water
deficiency in existing communal irrigation systems. The project, when completed, will
Increase the dry season irrigation capacity of more than 10 small-scale systems on the
Mae On River. The reservoir is designed to store water and divert it back to the natural
river. In this way the project mainly provides more reliable and continuous water supply
for the existing systems which will continue to be under CIO management.

Mae On 1s the most recent RID irrigation project in the north and direct intervention is
minimized. However, when completed, there must be cooperation between RID staff who
manage the reservoir and the CIOs along the river. This will be a new experience for CIOs.
A CIO-RID hnkage has to be developed in the early stages of the project. However, some
difficulties are expected in coordinating three different RID teams -- survey and design,
construction, and O&M -- and this may weaken the ClO-RID linkage without support from
the RID extension service to promote post-project activities.

A SET OF PROBLEMS

The preliminary meeting pointed out the following management problems in the five
different cases of irrigation development:

1. Construction is emphasized and management performance is given low priority.
2. interaction between agencies and ClOs is not encouraged.

3. RID and implementing agency personnel have not yet recognized the local iriigation
management capabilities of active CIOs.

4. The wrrigation project staff generally encourages farmers’ involvement ornly at the O&M
stage and not during the planning and design stages.

5. There is insufficient government staff to heip ClOs to solve recurring irrigation
management problems.
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6. Engineers believe many irrigation schemes involve only simple technology, but farmers
find almost all new schemes to be technologically sophisticated.

7. Management becomes more complex as cropping intensity and diversification increase.
In many cases such complexity is beyond the capabilities of ClOs.

8. Conflict and corruption among the water authorities and CIO leaders, and complex
operations, may result from increasing the numbers of new members -- and especially if
they are big land owners and upstream orchard operators.

9. Economic resources of farmers are overemphasized; farmers’ knowledge and skill tend
to be ignored. CIOs shouid be encouraged to improve opportunities for exchanging
knowledge.

10. Assistance to weak and uncompetitive ClOs should aim to strengthen management
capability and appropriate organizational arrangements.

11. Some inexperienced CIOs are unable to cope with the problems of inter-system
ccoperation to manage irrigation. In some cases, larger associations might attract more
experienced farmers and manage water distribution better.

12. Many attempts to promote farmers' participation have been superficial. There is no
formal channel for CIOs to communicate their problems and needs to agencies. Agencies
do not understand ClOs and lack interest in them.

THE NEED FOR RESEARCH AND DEVELOPMENT

Research

1) Irrigation development a:id its effects on the local irrigation community. Research is
needed to investigate the social, cultural, and ecological influences of large- and small-
scale irrigation construction.

2) Relationships among cropping intensity and diversification, irrigation management
requirements, and irrigation performance. The research should be carried out on farmers’
fields in areas of highly intensive and diverse cropping. Operations under vari~us actual
management and decision making conditions should be studied.

3) Identifying the factors that cause management deficiencies and successes among
Cl/Os. Knowing these factors will facilitate training of RID and CIO personnel, and
strengthen irrigation performance.

4) Irrigation bureaucracies and legal action. The influence of these on organizational
linkages between RID and ClOs needs to be better understood. Frequently, new irrigation
projects introduce modern technology without consideration for traditional mechanisms,
Departmentalization in the Thai administrative structure can retard this understanding.
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5) Government intervention strategies. What should be the government’s intervention
strategy? When and to what extent should the government intervene in ClO activities?

6) Other research. Exploratory studies are needed on irrigation management schemes
and management problems, and performance evaluations of pre-project and post-project
activities. RID and CIO staff should take part in such studies together.

Training and Consultancics

Training activities and consultancy services should be emphasized to strengthen CIO
and RID strategies. Farmer-to-farmer training is economically feasible and socially
desirable. Also, mobile teams of professionals and consultancy services play an important
role by supporting the exchange of information.

Public intervention in farmer-managed irrigation systems.

a) The government should minimize intervention in communal irrigation development
and provide assistance through policies that are responsive to farmers’ needs. This
will provide an environment in which CIOs are able to work.

b) The government should attempt to involve ClOs directly in decision making
regarding irrigation tasks through all stages of rehabilitation. Communication and
feedback linkages between RID and the CIOs must be established. There is a need to
have mobile teams of RID to organize and regularly schedule field workshops with

ClOs.

¢) RID should train CIO members so they will be familiar with the new technology for
irrigation development.

d) An emphasis on a management-intensive system and a participatory irrigation
development requires a new orientation &n: training for RID personnel. RID
personnel should be trained and given knowledge and skills to work cooperatively
with ClIOs.

e) RID should have complete up-to-date information about CIOs and their irrigation
systems, and work with CIOs to gather data, such as making an inventory of all
wutersheds, to facilitate decision rnaking.

f) To avoid duplication and excessive effort arnong the 16 government agencies now
involved in water resource development, a master plan for water resource and
watershed development should be prepared.

g) Irrigation development planning should include a social science component. Local
educational institutes can provide this component and have the resources to manage
relevant research, training, and monitoring of irrigation development,
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h) RID should emphasize problem-solving or rehabilitation of communal systems rather
than creating new construction projects.

1) The problems of watershed destruction and resulting water shortages are critical in
many areas of Thailand. Irrigation development must be integrated with forestry,
watershed, and land development.

Strengthening Cl0s

Four tools are suggested to strengthen ClOs, as well as to create an effective linkage
between RID and local groups.

Policy and plan dialogue. This method allows agency personnel to exchange ideas on
problems, strategies, and pians with local communal irrigators at various stages of
development. This should be a continuing process and part of the reqular activities of RID
personnel at local levels. The method has a two-way effect: the agency is able to
communicate government policy to the people, and in return they can communicate
problems and ideas to the government for adjustment of future development policies and
plans.  The responsibility in this task should be with the mobile team. Through this
metnod, linkages are strengthened and real participation is achieved.

Inventtory. The recording of new developments and emerging problems in the systems
can best be done by the CICs because viey are on-site. A C!O could obtain data and
information through an inventory. The inventory has several advantages: a) it provides
low-cost, efficient, up-to-date data; b) the method provides a continuous process of two-
way communication; c¢) it will make farmers feel more confident and involved in the
development process; d) it will integrate farmers’ problems and ideas into the planning
process; and e) it promotes a participatory attitude and strengthens the relationship
between farmers and agencies. The inventory form, designed by university researchers
before the project starts, must be simple and workable. Training CIO and agency staff to
use the form correctly is necessary. Recording the inventory could be designed as a
routine activity and the results could be kept at the CIO offices. Feedback to RID could be
made when the mobile team visits the ClOs as part of the policy dialogue described above.

Community/leader network. The plan for irrigation development should motivate links
among the CIOs. An attempt should be made to encourage meetings and visits to share
ideas and promote self-help capabilities. Inter-ClO assistance should occur in two ways:
first, the more-experienced CIOs can provide consultations to help the less-experienced
ClOs solve specific urgent problems; second, the more-experienced ClOs can transfer their
knowledge abc - nroblem-solving on modern technology, and management praciices to
the less-experie...ed groups in a regular program of assistance.

Federation of ClOs. It is evident ihat problems in irrigation are getting more complex as
agricultural intensity increases and dgiversification is encouraged. Furthermure, increased
population, more diverse agricultural activities, and natural resource scarcity and related
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problems mean greater complexities in irrigation planning and problem-solving. Greater
cooperation is needed among farmers, as well as between farmers and agencies.

CONCLUSION

The action plan described in this paper has been discussed with farmers and agencies
(RID and many NGOs). It will be presented at the meeting 1n April 1987 to be discussed
and developed further. Preparations for the final workshop are underway. After the
meeting, the plan will be submitted to donor agencies which will be asked to consider
funding the pilot project.

NOTES

"However, communal rngation schemes may eventually turn into a mixed control system of farmers and
agencies when government intervenes In contrast to CIOs, government agencies control major structures at
system and canal levels and leave control at the tertiary level to farmers in all large-scale and some medium
scale irngation systems  Medrm-scale systems projects are those with costs of over 4 milion baht
(USS152,497), and construction time of more than one year (The exchange rate in 1987 was US$1 00 26 23
baht)

‘Because most farmer-managed irngation schemes are management- and labor-intensive, they are appropnate
for low cash-generatng communmities of rural farmers Undoubtedly, where capital-intensive systems are
mtroduced, water users have no incentive to participate and lack the ability to finance the system aven partally

That s, upstream of small niver basing to store and divert water back to the natural rivers which feed the: existing

Irngation systems
See Coward and Levine's paper in this volume for a discussion of the muang far of northern Thailand
“This was because the forest land surrounding the wrigated region was declared a national park

There are more than five government agencies involved with small scale rngation projects under the Job Creation
Prognam RID v responsible for roughly 30 percent Besides this agency, private agencies, including NGOs and

prvate contractors ate mvolveq
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APPENDIX 1. Communal irrigation system and government'’s rehabilitation scheme,
Chiang Mai.

Communal irrigation Irrigated Government rehabilitation
system area (ha) scheme*
Mae Kiang River

Huey Kang Bok Fai 400

Fai Muang Mai 1600 RID2 (1982)
Fai Muang Luang 1440 Sub-district Councilb
Fai Mokala 320 RID

Mae Rim River

Fai Mae Rim n/a

Fai Chao Pu 576

Fai Huey Sai 424

Fai Nong Plaman 176 RID {(1985)
Fai Sai Moon 219

NMae Wang River

Fai Non 40 RID (1986)
Fai Nong Yen 2880

Fai Huey Pueng 240

Fai Khun Kong 1280 ARDc® (1983)
Fai Na Sai 304 ARD

Fai Ta Kam Pa 576

Fai Ta Sa 80 RID (1982)
Fai Don Pin 96

Fai Sri Boon Rueng 136 RID {1982)
Fai Kam Pilo 80

Fai Pu Loh 80 RID {1983)

Mae On River
Pha Lad 60
Pang Ma Takien 120 RID, (1980)
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Appendix 1 {cont.)

Communal irrigation Irrigated Government rehabilitation
system area (ha) scheme*
Pana Sak 42

Mae Na Guen 72

Hua Ta-ad 88

Pha Plu 88

Ko Kok 32 RID, (1979)
Fai L.uang 92 ARD

Huey Sai 96

Mae Len 112

Ku Bia 400 RiD, (1980)
Muang Ho 544

Muang Pao 640 RID, {1980)
San Ko-ong 400

Sai Mun 480

Muang Luek 480

Muang Pao 480

Muang Mai 815

Pa Pao 11

Buak Kang 106

Kao iung 6

Len Long Halao 3

Sri Suk 3

Phaya Kam 13

Pha Tan 32

Pha Kaem 48

Nzi Nuan 5

Yai Pai 192

Ton Bony 64 RID, {(1983)

*All projects listed invulved the construction of concrete weirs; n/a = not available; 3Royal Irrigation Department;
bSupha tambon; Office of Accelerated Rural Development.
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MAKING RESEARCH RELEVANT TO ACTION:
A SOCIAL LEARNING PERSPECTIVE

Frances F. Korten*

INTRODUCTION

Development programs of today are reaching an ever wider spectrum of people in ever
more varied ways. As program implementors struggle to understand how to shape
programs that will actually be helpful to diverse and dispersed peoples, they are
increasingly turning to researchers for help. And researchers, eager to contribute to the
development process, are increasingly aiming their research efforts at improving action
programs.

One of the most common approaches to applying research to action is to evaluate the
rmpact of an action program, that is, assessing what happened in the field against some
set of objectives. After assessing production gains, interviewing beneficiaries, and
examining structures built under a project, researchers write up their findings and often
make recommendations. These are forwarded to people responsible for the action program
through a report, a seminar, or both, in the hope that the research will contribute to
Improve programs.

But often researchers and implementors alike come away from this process with an
uncomfortable feeling that somehow it does not really help. In many cases nothing much
changes as a result of the researchi. One commonly hears complaints from researchers,
such as. "No one in the implementing agencies listens to us,” or “Qur reports just go on
the shelf,” or “The government is too sensitive to criticism.” The implementors complain,
"Academics are too theoretical,” and "The researchers just criticize without giving
constructive suggestions,” and “The recommendations aren’t realistic; they don‘t take into
account our constraints.”

What s the problem here? Why do we so often find researchers and implementors
talking past each other? In understanding this impasse, we need to distinguish between
two types of policy arenas and two types of planning traditions which shape the very
nature of a research process. By using these distinctions, we can match the appropriate
set of assumptions and methods to the appropriate policy arena, and thus increase the
likelihood that the research conducted will be relevant to the action intended.

MACROPOLICY AND MICROPOLICY

Applied researchers in the development field generally expect their research to be
relevant to policy change. But policy refers to a great range of possible changes. Korten
(1986) has noted that it is useful to divide these into two basic arenas: the macropolicy

*Program Officer, Ford Foundation, Jakarta.
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and the micropolicy arenas. The macropolicy arena covers problems calling for a single
decision which can be accomplished with a “stroke of the pen” by the appropriate political or
administrative authority. These decisions are ones for which major questions of implementa-
tion do not exist, either because implementation is not inherently important to the decisions
or because rnethods of implementation are already well known. Do or don‘t questions and
how muchquestions are often of this type. Common macropolicy decisions involve matters of

pricing, subsidy, and trade.

But there are many other problems which fall into the micropolicy arena. Often these
focus on the how questions, such as how a program should be carried out at the field level
and how an agency’s capacity can bu developed for implementing it effectively. These are
issues which cannot simply be mandated by a central authority. When the reform involves
a reorientation of approach -- such as from a centrally directed decision making style to
one more responsive to the needs of local people -- the changes needed relate to many
different organizational characteristics. Implementing personnel may need to develop new
skills, attitudes, and assumptions. Evaluation, monitoring, and incentive systems may need
to change. The orgatization’s encroach to supervision may need restructuring. These are
in the arena of micropolicy refor ...

POLICY ANALYSIS PERSPECTIVE AND SOCIAL LEARNING PERSPECTIVE

A second important distinction is made by Friedmann (forthcoming). In tracing the
intellectual roots of planning theory, he distinguishes the policy analysis tradition from the
social learning tradition. While both are approaches to planned change, they have different
intellectual heritages and rely on different assumptions and methodologies. These
traditions have strongly influenced the perspectives from which researchers view their
research and their role in relation to a process of planned change.

The policy analysis tradition derives from economics and public audministration.! The
perspective is based on an assumption that there is some kind of single, powerful, and
rational decision make:, who, if provided high quality information and anealysis vill
respond with appropriate decisions which will then automatically set off a chain of events
which will remedy the problem under analysis. The process by which those changes come
about is not inherently of interest to the policy analysis perspective because it is assumed
to be automatic although it may be hampered by a "resistant” bureaucracy (see Allison
1971).

From this perspective the researcher’s task is to determine the macrorecommendations
that should be provided to a powerful decision maker. To ensure thzt the answers
provided are correct, the researcher focuses on data which zan be objectively verified and
wiich allow precise calculation. Organizational issues related to carrying out the
recommendations are viewed as details which are better left to the implementors,

The social learning tradition, in contrast, finds its roots in management and social
psychology. It assumes that in making change there are many decision makers important
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to the change process, and whose decisions are oased on many factors -- only one of
which is precise, quantitative data. Other important factors include their own experience,
their relationships with others, organizational norms, incentive systems, and political
considerations. From the social learning perspective, planning issues cannot be separated
from iinplementation. These two blend i interactive seuences. and are inextricably linked.
The ciitical task becomes one of linking multiple decision makers to a continuous flow of
infcrmation, and building in feedback loops <o they all have an improved basis for action.3

From the social learning perspective, a researcher’s task is to contribute to that flow of
new ‘deas and data either directly, by gathering information that the linplamentors
otherwise may not have, or by helping create tools that will allow ther: to routinely
capture and analyze needed informu:ion. The uata may or may not be quantitative, and are
ofter geared to elucidate problems and options rather than support a recommendation.

MAKING RESEARCH RELEVANT TO ACTION

The above descriptions reveal the inherent match between each policy arena and sach
planning tradition. As illustrated in Figure 1, a match occurs when the assumption and
methods of the policy analysis tradition are applied to the needs oi the macropolicy arena,
and when those of the social lear: 19 traditior are applied to the micropolicy arena. The
impasse between researchers and implementors arises when there is a mismaich -- when
we find ourselves in Cell B trying to addresc micropolicy needs from a policy analysis
perspective or, conversely, in Cell C trying to meet mAacropolicy needs from a social learning
perspective.

Figure 1. Matching research to policy.

POLICY ARENA
Macro Micro
A B
Policy
RESEARCH analysis match mismatch
PERSPECTIVE Social c D
learning mismatch match

For any type of program there are both macro- and micropolicy questions. In the macro-
arena there are basic do or don‘t questions regarding whether government {or others) should
invest in a given activity. The main consideration here is effeciiveness. For example, does
potable waier reduce mortality? Does irrigation raise yield.? Does nonformal education
increase literacy? Research deriving from the policy analysis tradition is suited to providing
answers to these questions. The goal is to provide an answer to some central decision maker
wto is trying to determine .vhether or how much to invest in such a program,
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But if the basic questions relate to how a program is carried out -- How can a commun-
ity manage a potable water system to make it last? How can water be delivered reliably
throughout the main canal of an irrigation system? How can adult interest in reading be
sustained once a nonformal education program is cver? -- then we are in the micropolicy
arena and the appropriate research response comes from the social learning tradition.

Paradoxically, a macroquestion cannot be tested effectively until the microprocess has
occurred. Thus, the question of whether a potable water system reduces mortanty cannot
be reasonably tested until there are a fair number ol communities which have maintained
effective potable water systems long en»ugh for an effect to be observed. And to create a
program that can achieve a sufficiently widespread and sustained effect requires careful
program development, evolving through a microreform process; that is, through helping
an implementing agency figure out how to do its job better.

Implementors are generally working from the micropolicy arena. They are not determin-
ing whether a program should be done or even how much is to be spent on it, but rather
are shaping how things are done. They need tools, training materials, new procedures,
innovative methods -- needs best met through a social learning approach.

But researchers are much more often working from the policy analysis perspective.
Their backgrounds usually provide them little exposure to the social learning tradition,
which has a fuller history of application in management and private industry. Conse-
quently their attempts to improve programs focus on macrorecommendations. Implicit in
their approach is the assumption that the process of implementing these recommenda-
tions is relatively automatic or at least sufficiently straightforward so that it does not need
their attention. But because this is often not the case, the Cell B mismatch (Figure 1) is
common, resulting in frustration for researchers and implementors alike.* To contribute
fruitfully to the micropolicy arena, researchers need to understand the assumptions and
methods of the social learning perspective.

APPLICATION TO ISSUES OF FARMER-MANAGED IRRIGATION

Our workshop is entitled “Public tntervention in Farmer-managed Irrigation Systems.”
To discover how to make research relevant to action in this field we must first ask what
research perspective is most appropriate. Do the key issues fall in the macropolicy arena
-- do or don’t or how much questions requiring one-time decisions by a single decision-
maker -- or are they how questions, involving multiple decisions over many points in time
by a variety of different people?

One macropolicy issue would be: “Should the governrnent assist farmer-managed sys-
tems or not?” If the answer is "no,” then this is indeed a "stroke of the pen” decision
suited to the policy analysis research perspective. But if the answer is "yes” and approp-
riate implementation capacity is well in place and simply needs funding, the decision
remains in the macropolicy arena and the major focus of attention would be on how
much funding. Or, if the answer is “yes,” but the implementation capacity is not in place
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or needs reform, then the issues move to the micropolicy arena and appropriately
designed research must shift to the social learning perspective.

For example, a reform cornmonly advocated regarding government construction assist-
ance to farmer-managed irrigation is that such assistance be done in ways that fully
involve the farmers. But this is not a decision that can be mandated. In an agency accus-
tomed to more top-down approaches, evoking farmers’ participation involves too many
changes in the implementing agency's procedures, incentive systems, norms, and person-
nel skiils to be a simple “stroke of the pen” decision.5

Because the social learning perspective is suited to many of the issues of interest to this
workshop, but is generally unfamiliar to development professionals, the remainder of this
paper will examine some examples of applying this approach to issues of government
assistance to farmer-managed irrigation in Southeast Asia.

GOVERNMENT ASSISTANCE TO FARMER-MANAGED SYSTEMS
IN THE PHILIPPINES AND INDONESIA

As in many other countries, both indonesia and the Philippines have experienced crash
trrigation development programis in the last two decades. These were designed to help the
national economy become self-sufficient in rice. Major funding has been provided by
international iending agencies, and the grojects have been implemented primarily by pub-
lic works agencies, which have viewed their task mainly in technical engineering terms.

As large-scale irrigation systems have been develope ', attention has turned increasingly
to smaller scale systems. Developing small-scale systems often involves expanding or
improving farmer-constructed and managed systems. But assistance to these systems has
generally included no meaningful farmer involvement. While these construction projects
have improved some structures and often expanded irrigated area, other structures built
have been poorly adapted to the local topography and traditions and, in many cases, after
the construction, farmers feel a weakened sense of responsibility for operating and main-
taining their system.5 In Indonesia, government construction projects have commonly
resulted in dam and main canal management being transferred from the farmers to the
government.’

Concerns about some of the negative effects of government efforts have been wides-
pread both inside and outside the relevant implementing agencies in both countries; but
actually making the needed changes represents an immense task. The situation is well-
suited to the social learning perspective; the issues are rich with how questions and a
focus on building new capacities within the implementing agencies is needed.

In both the Philippines and Indonesia the Ford Foundation has been supporting the
implementing agencies’ processes of change. Efforts in the Philippines’ began on a small
scale in 1976. Gradually the social learning process has transformed the way the National
Irrigation Administration {NIA) assists communal irrigation systems. Now participatory
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methods have been institutionalized as the standard approach to all of the agency’s comn-
munal irrigation work, including much of its work on larger national systems.® In Indone-
sia, efforts to use participatory methods began in 1982 and are gradually being used more
widely.?

Researchers have played a critical role in these efforts. In working from a social learning
perspective, they have found that both the types of research they carry out and the roles
they play have shifted markedly from their more conventional research experiences.

TYPES OF RESEARCH IN A SOC!AL LEARNING PROCESS

In contrast to policy analysis research which is often aimed at generalized findings and
macrorecommendations, research based on a socia! learning perspective is aimed at microre-
form. The research issues range from the general to the detailed, focusing on
what is directly of concern to the implementing agency’s program. The research is often
not quantitative, although there may be situations calling for quantitative work. It is gener-
ally not oriented to providing proof of its findings but rather to exposing the details of how
things are done, and with a rough sense of the consequences so that positive experiences
can be replicated and negative ones avoided.

Research in the Philippines and Indonesia has focused on three different needs: 1) doc-
umenting proven practices in irrigation managerment, 2) developing the agency’s differen-
tial response capacity (i.e., the capacity to respond differently to different situations), and
3) documenting agency intervention for micropolicy reform. The research carried out to
meet these needs illustrates the types of research relevant to a social learning process.

Documenting Proven Practices in Irrigation Management

When a program is trying to determine what works, an important need is to document
what has already been discovered. In a field such as farmer-managed irrigation a natural
experimentation process has been going on for centuries, carried out by the people most
strongly motivated to manage water -- the farmers themselves. It is important to exploit
this history of experimentation by documenting the management mechanisms that have
evolved, and sift through the findings to determine what needs to be disseminated to other
sites, what needs to be bolstered by outside intervention, and what needs to be changed.

Case studies are often best suited for this task. For example, in the Philippines in 1977,
the NIA and the Ford Foundation funded a fnajor case study program which documented
the ways in which farmers in 51 communal systems in different parts of the country man-
aged their irrigation systems (de !~s Reyes 1980). Valuable lessons were drawn from this
work which were later used in training NIA community organizers and engineers.'0 Case
studies of the record keeping systems of four communals that were particularly adept at
financial management were used as the basis for shaping the financial management Sys-
tems that NIA taught to hundreds of communals throughout the country." An intensive
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case study of the water managemcnt practices of an indigenous communal with particu-
tarly sophisticated approaches to water rotation became part of the NIA's water manage-
ment training for other communals {Angeles et al. 1983). In that training, farmers were
provided examples of different apprcaches to water management practices used by other
communal irrigation associations as a basis for determining their own association’s
approach to water management.'?

In Indonesia case studies have helped reveal farmer traditions of water allocation which
have contributed to understanding the appropriate design of water division structures in
rehabilitation projects (Sutawan et al. 1984 and Rachman et al. 1986). They have revealed
issues about the division of operation and maintenance resporsibility between farmers
and the government, and of coordination among systems along a river. These case studies
then led to action projects currently underway which try to operationalize the studies’
implications (Sutawan et al. 1986).

Developing the Agency’s Differential Response Capacity

An important key to effective implementation of a program that relates to people in
diverse environments is the ability to respond appropriately to each situation. Each farmer-
managed irrigation system is unique and requires carefully tailored interventions. Fortu-
nately, the key dimensiors on which the systems vary are not unique. With sufficient
experience it is possible to specify guidelines for routinely assessing the key characteris-
tics of a given system as a basis for planning appropriate ..iterventions.

In both the Philippines and Indonesia social scientists working together with engineers
have helped develop instruments for making such assessments.'? The approach involves
using a structured set of guidelines (not a questionnaire) to observe the existing physical
situation (canals, structures, crops) and to interview key informants about topics such as
the history of irrigation in the area, use of the water source by other users, desires regard-
ing government assistance, the existence of different (possibly conflicting) irrigation-
related groups in the area, the existence and functions of irrigation-related organizations
and leaders in the area, and cropning patterns both existing and desired. The output is a
site-specific description geared to the decision making needs of an agency that plans to
assist that system. In this context the researchers’ primary role is to develop an instru-
ment and a process by which the agency itself can gather and use this iype of data on a
routine basis for each of the sites in which it intervenes.

Documenting Agency Intervention for Micropolicy Reform

Whether an agency is developing a completely new program or reforming an existing
one, an important set of issues involves the exact nature of the intervention needed and
the agency support systems required to carry out that intervention. Pilot projects are often
carried out to try to determine the former, but attention to the latter is often inadequate
with the result that later efforts to replicate the pilot project fail.
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In pilot projects in the Philippines and Indonesia, a form of research cailed process doc-
umentation has been developed which provides a detailed record of the pilot projects’ field
level activities. These reports, provided monthly, have allowed agency staff and others to
understand what is happening in the field and to determine its implications for micro-
policy reform in the agency.'* In this context the researchers’ role is to gather data aimed
at enriching the feedback loop from the field to decision makers and other advisors who
assist with improving the agency’s approach. Regular monthly reports allow the data to
flow into the agency, feeding into a reform process as cpportunities arise.

In carrying out process documentation a researcher needs to look in two directions:
while attending to what is happening in the village a researcher must also be alert to the
factors which affect the implementing agency’s actions. For researchers to help with the
micropolicy reform process, they must understand how the current procedures work and
how these procedures can guide them in selecting field level issues to document.
Researchers may need to be attuned to questions such as: How does the budgeting
process work -- what funds come from what sources and with what constraints? What are
the personnel’s job descriptions? How do they view their roles? What are the terms of their
evaluations and the basis for their promotions? What about the legal issues of asset
transfer, water rights, responsibility for materials? An understanding of the issues
contained 1n such questions may help explain certain problems that are encountered in
the field. The documentation of those issues can then lead to appropriate micropolicy reforms.

These three research needs are not the only ones aopropriate to a social fearning
perspective, but they are illustrative and reveal some methodologies responsive to these
needs. All are focused on issues relevant to some aspect of agency intervention. Often the
original idea for the research springs from trying to grapple with some particular problem
In the action program. In this context, the implications flow directly from the research, and
implementors are not left wondering: "What does all this have to do with me?”

RESEARCHERS' ROLES IN A SOCIAL LEARNING PROCESS3

Researchers involved in a social learning process find that not only are the types of
research they carry out different from conventiorial research, but also the roles they play
are different. Two important differences are: their relationship with the implementing
agency, and the variety of functions that they are called upon to carry out.

Relationship with the Implementing Agency

While researchers working from a policy analysis perspective usually meet with
implementors at the beginning and end of a research project, researchers working from a
social learning perspective interact much more frequently with agency personnel.
Decision making is seen as an ongoing process, requiring that research results flow in on a

a regular basis.
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In several situations, working groups have been formed of researchers and
implementors to provide a clear structure for such interactions. The group meets regularly
to discuss findings emerging from the research and their potential relevance to the action
agency’s program. For example, in th2 Philippines, researchers from several different organi-
zations met with officials from the NIA at least once a month over a period of six yearsto help
bring about the transformation of the NIA's apnroach to communal irrigation assistance.'6
Thus by the time a final report is written, its contents ar e already known by the key implemen-
tors and sometimes many of the recommendations have already been built into the agency's
program.

To help encourage a strong working relationship between the researchers and the
agency, the Ford Foundaiion has channeled funding for this type of research primarily
through the action agency, which then contracts for specific research work. This approach
to funding university-based researchers has the disadvantage of being bureaucratically
cumbersome, but it has several important advantages. It has helped agency personnel feel a
strong sense of owning the research -- in other words, being involved in shaping its form,
monitoving its progress, and using its results. And it has helped the researchers become more
responsive to the needs of the agency.!?

Response to Emerging Needs

In a social learning process, a researcher’s role broadens as the researcher interacts
with the agency and tries to respond creatively to the emerging needs. When such a
process works well, the sharp role distinctions between researcher, trainer, and
consultant inevitably fade.

For example in West Sumatra, after the Andalas University team had developed a good
methodology for inventorying a river system (see Ambler 1985a and b), the natural next
step was to train government personnel to do this themselves so that a much larger
number of river systems could be inventoried. This activity shifted the university team’s
role from researcher to trainer. Once the inventory data are collected, the research team
plans to help the implementing agency with analysis, shifting the team'’s role to that of
consulitant.

Similarly, social scientists from the Institute of Philippine Culture not only developed the
approach to doing socio-technical profiles of small-scale irrigation systems, but also
trained agency personnel to collect such data routinely. In addition, they took on a
consulting role by taking part in workshops to analyze the profiles, and by helping develop
the agency personnel’s capacity to determine the profile’s action implications (see de los
Reyes, n.d.).

In a social learning process researchers must be willing to let go of rigi efinitions of
the researchers’ role and search for the varied ways in which they can use " :ir talents o
enhance the capacity of the agency. This is not to say that researchers should take on line
responsibility in the organization. In a social learning process line responsibilities should
remain at all times with the action agency. The goal is to enhance the agency'’s ability to
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implement a program which cannot be aciieved by taking over the task. But the
researchers do need to be flaxible and creative in thinking through the implications of their
research findings for the action agency and helping develop the new capacities as needed.

For some researchers taking on such new roles seems difficult as such tasks to build
direct capacity seem to threaten their sense of objectivity. Sometimes it is difficult
institutionally as the researchers’ organization may define its task narrowly, or may assign
training or consulting to a different division. A research team involvad in a social learning
process may find their more conventional colleagues wondering why they are aiways
involved in workshnps and meetings at the agency. Or they may find themselves criticized
for using nonquantitative methods and for focusing excessively on details.

But for those involved, the social learning approach is often highly motivating. The
agency people find that they know more about what is going on in their program than ever
before. The researchers find that their research results are listened to and applied. And
both gain the satisfaction of creating a program more responsive to the people’s nceds.

NOTES

'Friedmann uses the term policy analysis to refer to a broad tradition of thinking about planned change. | use the
term as he does, in contrast to the use made by the recently developed policy analysis schools in public
administration which fit the broad tradition but define their approach more specifically.

2Friedmann {forthcoming) cites Kurt Lewin, Warren Bennis, Chris Argeris, Paul Lawrence, and Jay W. Lorsch
among others as representing the social learning tradition.

3Steinbrunner (1974) elaborates on this in his discussion of the cybernetic versus analytic perspectives.

‘There ars numerous research reports that have examined the viliage level effacts of a rural development
program and then recommended that the implementing agency exercise greater flexibility to be better able to
meet the needs of the people. In my experience, however, the implementors arc often painfully aware of the need
for flexibility but unable to figure out how to achieve it within the constraints of their agency. In these cases the
how question represents the major challenge, and research which doas not address this question is often of little

practical value.

SAn Asian Development Bank funded irrigation project in Bah, Indonesia, illustrates how participation cannot
simply be mandated. The loan that provides funds for improving the structures of the famed farmer-managed
subak irrigation systems specifies that the farmers are to be consulted about all work to be done. However, the
reality was often quite different. An Udayana University team has documented how, in some cases, concrote
structures built with the farmers’ own money and labor were destroyed and replaced by structuras viewed by
farmers as inferior and less functional. Although farmers protested -- and many agency personnel sympathized
with their protests -- the agency procedures were simply not geared to respond to farmer concerns (see Sutawan
et al., 1984).

8A variety of different case studies have revealed such an effect. For examples see Usman and Rachman (1984),
Zein et al. (1986), Siy {1986).

'This take-over of management responsibility by government occurs in Indonesia for a variety of reasons. One of
them is a general rule that the government manages main canals, while the farmers manage tertiary canals.
Because this rulu is made without reference to the size of the System, once government assistance is provided to
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systems of any size, the main canal generally becomes the responsibility of the government. For a fuller:
discussion of this and related issues, sae Korten {(1986).

8For a discussion of the process of transformation in the National Irrigation Administration, see Bagadion and
Korten {1985). A more comp'ete discussion of this process will be available soon {see Siy and Korten, in
preparation).

$The participatory irrigation projects in Indonesia have been documented by a number of researchers. Some of
the key docu'aer ts include. Robinson (1985), Masa (1985), Morfit and Poffenberger (1985), and Institute for
Socio-Economic Risearch, Training and Information (1985). These papers all document results of attempts to
reform what Coward (this volume) refers to as the “direct” method of assisting small scale irrigation systems. It
should be noted that Indonesia has also used “indirect” methods of assistance to farmer-managed systems
which are more participatory, although the scale of the rehabilitation carried out in these indirect investment
projects is much more iimited. For a study documenung the indirect approach, see Hafid and Hayami (1974).

YA manual used by the NIA for ttaining community organizers incorporates many of the findings from the de los
Reyes study {see Sylvia Jopilio, 1983)

"'A detailed description of the financial systems of one particular communal is found in Veneracion {1983a). A
more general discussion of financial systems in communals is found in Veneracion (1983b). Findings from this
study were incorporated in the NIA financial management manual (see Margallo, 1983).

'?For a fuller description of the "workshop” approach to water management training for farmers on communal
irrigation systems, see Communal Irrigation Committee (1883).

"$For a description of the data gathering instrument used in the Philippines, its developmeant and use, see de los
Reyes (1984). In Indonesia this same approach has been applied to smali-scale irrigation in North Sumatra and
South Sumatra (see NIA Consult, 1985, and Rachman et al., 1985)

'“For an analysis of nature of process documentation and its uses see: de los Reyes (n.d.). 4 description of the
field-level view of process documentation by a researcher who carried out process documentation for three years
is found 1n Volante (n.d.). For summary reports on process documentation on three different irrigation systems
see: Frances et. al (1883), Veneracion (1985), Frances et. al. (1984). in indonesia, process documentation has
been carried out on the Madiun pilot projeci since 1983 by Satya Wacana University, Salatiga, Indonesia.

'SDe los Rayes {n.d.) provides examples relating field level problems to administrative procedures.

'SInctitutions in the NIA's Communal Irrigation Committee which met regularly over six years included The
Institute of Philippines Culture, the Asian Institut~ of Management, the International Rice Research Institute, and
the Ford Foundation, in addition to the NIA itself. For an analysis of the activities of the Communal Irrigation
Committee, see Bagadion and Korten {1985).

""The Ford Foundation, in some cases, also made complementary grants directly to the universities involved for

actuivities aimed at strengthening the institution’s research capacity in the area of concern. But the research
intended to be directly responsive to the action agency’s needs was generally funded through the action agency.
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