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PREFACE
 

Landowners and cultivators worldwide have developed irrigation .,ystems that are man
aged completely by farmers themselves. Although there are examples of large farmer
managed irrigation systems, generally they arp small and numerous, 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 production 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 irrigation systems have 
been mixed. In some cases, such as the Philippines, farmer organizations have been 
strengthened, and the technical inputs have resulted in more productive irrigation sys
tems. However, there have been cases where public assistance caused the farmers 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 structur.es. Both the approach to public assistance and the actual assistance affect 
the continued viability of farmer-managed irrigation systems. 

Public assistance programs differ among countries and agencies. Two general trends 
can be observed. One is toward increasing agency involvement by taking over responsibil
ity foi, 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 bv turninq over the management responsibili
ties to fat mer organizations. When the National Irrigation Administration in the Fiiiines 
constructs or rehabilitates a small system, the whole system is turned to a legallyover 
registered farmer organization. Documents are signed which clearly establish the orqani
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 
irrigation agencies have begun to recognize and address ihe potential as well as problems 
of these systems. 

http:structur.es
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The papers published in this volume were commissioned by the International Irrigation 
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CONFERENCE OVERVIEW 
Edward D. Martin and Robert Yoder 

CONFERENCE OBJECTIVES AND PARTICIPANTS 

Research on farmer-managed irrigation systems is one of several primary program areas 
of the International Irrigation Managemer" Institute (IIMI), and is oriented around thb 
theme of public intervention to assist these syst ins. In Nepal, IIMI collaborate, with the 
Water and Energy Commission Secretariat (WECS) of the Ministry of Water Resources on 
an action research project to develop processes for assisting farmer-managed systems. 

To provide a forumn for discussing research issues related to farmer-managed irrioatiom 
systems and programs to assist them, IIMI, collaborating with WECS, orgarIzed an inter
national conference on Public Intervention in Farmer-managed Irrigation Systems from 
3-6 -xugust 1986 in Kathmandu, Nepa!. The main objectives of the conference were to 
identify and more clearly define research issues, and to discuss research methodology and 
1ow an international researrh network could best facilitate furtliu, research on 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 conference included a two-day field 
trip to several farmer-managed irrigation systems. 

The 60 conference participants included researchers from universities and research 
institutes and representatives from irrigation agencies 'n Bangladesh, India, Indonesia, 
Morocco, Nepal, Niger, Pakistan, Philippines, Senegal, Sri Lanka, Thailand, and the United 
States. The interaction among irrigation agency personnel and researchers was an esseri
tial part of the process of identifying research Issues that woud most likely produce infor
nation useful to agencies engaged in planning and implementing intervention programs. 

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) anthropolugic.,l descriptions of irrigation systems but in which irrigation is incid
ental to the issues 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 stud%, farmer-managed systems in order to make policy 
recommendations regarding intervention. 

Coward and Levine also suggest an agenda for future research aimed at addressing 



iv 
CONFERENCE 0 VERWIEW 

explicitly two endemic problems in many programs for assisting farmer-managed systems:1) transforming highly autonomous farmer-managed irrigation units into systems that areoverly dependent on government actions, resources, and staff; and 2) forcing a standardefficiency logic of operations, and the hardware needed to operationalize that logic, onthese 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 publicintervention in farmer-managed irrigation systems. The authors are all from universities or
research institutes in Asia and Africa. 

A common and important theme is that, before intervening, agencies should understandhow the existing farmer-managed systems are organized, the way they carry out irrigationactivities, and the environment in which they operate. Authors stress that in many countries, there is little information available about the daily operation of farmer-managed systems. Collaborati;n among researchers and agency personnel is needed to acquire this 
information. 

Several authors also strass that an agency should work closely with a farmers' organization to insure that, from conception to end, an assistance project develops in ways thatimprove 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 program 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 constructionbegins and contribute an additional 20 percent in casn or labor during construction. Acommittee, consisting of the FIWUD project engineer and farmers and chaired by a farmer,is responsib!e for managing construction. After completion, the system belongs to thefarmers and operation and maintenance are their responsibility. 

Jaliya Medagama describes the Department of Agrarian Services' Village IrrigationRehabilitatior, Program .n Sri Lanka. Under this program, small-scale village tank and anicut (diversion) systems are rehabilitated and water management programs initiated. However, among other problems, lack of information and farmer participation in planninginhibit the program. Another drawback is that rehabilitation and water management areviewed separately and are undertaken by two different departments. These problemsreduce the farmer organization's capacity manageto the system and result in greater 
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dependence on the government. 

S.B. Upadhyay presents an inventory of irrigation systems from eight districts of the 
Nepal's Tarai (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 
)istrict of Pakistan. AKRSP's approach is predicated on helping to build effective local 
institutions that can select and implement development projects. The village orgarzation 
is 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 Icrigation 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 

integrated regional economicare being into and national systems. Different rapidly
changing forces are being brougli to bear on the irrigation organization. Can farmer
managed systems be sustained in the face of increased government intervention in all 
areas of society? What happens to farmrer-managed systems when labor has a much 
higher opportunity cost as 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 farner-managed irrI/ation systems faled? Most studies of these 
systems have looked at successful, relatively well-functioning systems. This has, perhaps,
resulted in a rather idealized perception of f-rmer-managed irrigation systems. In order to
understand better the causes of failure, studies should be made of systems which have 
failed. 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 
irrigation resource? 

Why are farmer-mnanaged irrigation systems asking (or 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 qp 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 organizations 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 interventicI seen 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 successful 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 to be investigated, and the methodology most appropriate 
for addressing the questions. 

To maximize comparability, some participans 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 
faimer-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 held by many that irrigation systems were facilities that governments built, 
and irrigation 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 othei than irrigation Agriculture, Community Development, or Local Admin
istration. This has also acted to Isolate these farmer-managed facilities from the hydraulic 
works within the purVwew 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 tht 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
Increase in government involvement in farmer-managed .3ysterns 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 Statel 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 patJer 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. 

'lrrigation Studies GroIp. Cornell Unive,sity, 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
rnal and informal inquiries. Three examples from different regions of the world, illustrate thisthis early material. Ch ristie (1914), discussing the farmer-managed systems of Ilocos
Norte ifn tne northern Philippirnes toe now well-known za, Ieras tried "to convey a generalidea of the degree of development of native irrigation in Ilocos Norte." A unique item in the
article is the full text of an agreement signed by a group of individuals joined into a zan
jera. In some cases, Christie hinted at important aspects of zanjera organization though hedid not elar)orate on them. For example, he noted that the land irrigated in the zanjeras is
divided into egual 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 is important: in cases where the government takes
action to assist these zanjeras, it is important that the agents of change scrutinize "the
originai papers organizing the local irrigation societies" in order to be fair to these
members. This must he one of the earliest calls for government assistance to farmer
manr1 ged systems thait is sensitive to local history and existing arrangements. 

SJunders (1980), in her report on irrigated agriculture among a Hausa group in southernNige,, used the materials of colonial agents to establish a long history of the area's irri
gated agricultliro. She refers to the writing of Brouin (1938), who reports that in the 18th 
century the locil 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 durinc 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 therd- I9th 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.
 

In the early 20th century, the British Colonial Government operated 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 in both India and Pakistan, as well as additional areas now assigned toother states ir ) coutres. One such study surveyed agricultural conditions in the
Haripur and M,, .. , r'r.,qas subdistricts of the District of Kangra, and describes in some
detail the organ,. mon and operation of a farmer-managed irrigation system, here called alkuhl, 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 field 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 .; 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 muanig-fa systems of northern Thailand as vehicles for understanding
important principles of rural social organization; the Hunts (1974) employ irrigation to 
understand political power and processes in Mexico; Lewis (1971) examines irrigation 
groups in the northern Philippines to explore issues of habitat and social organization; 
Leach (1961) looks at irrigation in Sri Lanka while pursuing his basic interests in kinship
and social organization, and Mitchell (1976) studies irrigation in Peru as part of his analy
sis 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-Haimendirf'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
Is 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 dpscribing how existing farmer-managed systems operate. 
In these, the analysis may or may not be embedded in larger theoretical arguments. Three 
cases exemplify this line 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. 

Taillard'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-Oriented Irrigation 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, Coward'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 (TIP) of Bangladesh, launched in the 
early 1970s (Thomas 1976, 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 intr.oducing tube wells and low lift pumps through village cooperative societies (Coward 
and Ahmed 1979, Howes 1983). The centrality of these farmer-managed punps systems 
for agricultural change in Bangladesh has made them a subject for continuing study and 
research (Biswas and Mandal 1J82, Hamid 1982, Howes 1982, Wood 1984). 

One of the best examples of development-oriented studies is the work of de los Reyes 
and colleagues in the Philippines. This research tias been done in close collaboration with 
the National Irrigation AdminisLration (NIA) as that agency has endeavored to develop a 
more participatory style of government assistance to farmer-managed systems, called 
"comMnunals" 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 cummunals 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; Ilio et al. 1984; Ilio 
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 obtcome of the government's village subsidy program on 
two small systems, one in Java and one in Sulawesi. In the late 1970s, Cornell University
began a series of field studies in Central Java that included farmer-managed systems.
These studies were significant in thit they attempted to observe both tie 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 inWest Sumatra began irrigation studies in each of thei regions that included farrnermanaged systems. Their work has yielded useful ethnographic information on the organi
zation and operation of farmer-managed systems and is beginning to produce important
information on the processes by which government is providing assistance to such systems (Sutawan et al. 1983, Universitas Sriwijaya 1983, Abuasir 1985). Also, there has
been a set of studies examining a small-scale irrigation progran called the "SederhanaProgram " 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 stud!es 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 underway. 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 dssistanceprovided 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 ofPunjab and Sind. However, there has been limited work on the smaller farmer-managed

systems in sele-ted 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 tarez 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 largenumber 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 waterworks -- 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 intervention. 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 prolect to introduce a farmer-managed irrigation system in the 
Sivalik hills near Chandigarh. Some development-oriented studies have also been com
pleted in South Ii dia. For example, Patil and Kulkarni (1984) have written about the 
farmer-managed p/mci 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 NadLi, which are now the subject o a major "modernizat ion" program (Sak
tivadivel 1982) as well as Ihe tanks of other states in South India (v.on Oppen and Rao 
1980a and b, Doherty 1982) Palanisami and Easter (1983a and b) have written exten
sively on the tanks of Tamil Nadu, some of which are farmer-managed while others are 
jointly managed (see also Meinzen -Dick 1984). Most recently, tank studies have been 
undertaken by Saktivadivel et al (1986) at the Centre for Water Resources at Anna 
University 

Information on farmer managed systems in northeast Asia Is conspicuously lackino 
-- including development-oriented studies. Nearly all of the research on irrigation in Taiwan 
has focused on systems that are jointly managed by government and farmers. While much 
has been w,-:tten about irrigation in Japan, Including farmer-managed systems, most of 
the information Is available otily in Japanese (Kelly 1982). Small farmer-managed systems 
are extensive in Korea However, with the exception of the study by Oh (1978), little 
research has been clone 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 is some literature on development-oriented research into farmer-managed sys
teins 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 tDiemer and van der Laan 1983, Patterson 1984, van der Laan 1984,
 
Miller 1985, Horst 1986) 
 Two very Lisef1il 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 (1985) 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 titling programs. rhe Food and Agriculture Organization (FAO) has been especially
active in promoting irrigation development strategies in Africa that favor farmer-managed 
systems (Underhill 1984) 

Farmer-managed systems in the Andean region are also experiencing continuing 
government intervention arid 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 international agencies, has 
been providing public assistance for "improving" these systems for some time. Govern
ment st ategies toward farmer-managed systems have been studied by Lees (1974) and 
more recently by Goldr ing (1985) and Hunt (1986) 

Less well studied is tlt! piocess of government assistance to farmer-managed systems
inthe United States, especially in states such as New Mexico, Colorado, and Utah. That 
such assistance is still being planned and implemented is demonstrated in the following
quotation describing a proposed Bureau of Reclamation Project to improve several acequia 
systems in northern New Mexico. 

The project is 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 
Improvements such as the installation of more perrmanent diversion structures,
headgates, wasteways, arroyo siphons, and concrete lining of ditches to improve irri
gation efficiency, conserve water and reduce operation arid maintenance costs (US 
BureaLi of Reclamat ion). 

Intheir 1978 book, Maass arid Anderson provide some details on such systems in Colo
rado and Utah as part of their analysis of irrigation organization arid performance. Thomp
son (1984) Is presently undertaking a research project to understand the various forms of
financial assistanci provded to farmer managed systems intie western United States. 

People's Irrigation in Northern Thailand 

While IHe aboV0 (scLIssron sets out to drsaggregatc and categorize the various studies 
of farmer -mana.ged Irrigatton systems, it is also instructive to examine tie mosaic of such 
Studies that have been completed inia given region The case of tie Innang-fai in northern 
Thailand is an intteresting example of the diverse sources of Irformation available, the 
chang rg and cont iiuiii interests of researchers over time, and the cIL n at rye evidence 
that has been developed regar(ing these systems 

One can begin with an interesting Irrigation ethnography that deals with irrigation in an 
area geograhl)hcally ouLtside thre political borders of northern Thailand but in a proximate 
zone and with a culturadlly sMilar (roLip In 1949, Han-Seng published a report on land 
SysteurIs III SOUthern China which Included a description of local Irrigation organizations 
among an ethnic Tai group' in a part of the ancient kingdom of Sip Song Pan Naa. From 
this repor ve learn of various rules and roles for o)erating and maintaining the irrigation
systems We also d(iscover an important point regarding thlie finclicn of tle local nobles
(chao)indevelolping rice lands by which they extracted su rplu1s froi the peasants. Various 
writirgs, categorized above as social science Stuct es using irrigation as a nieans for 
understanding social processes, were prodLced 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 irrigation 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 (FrLItchey 1969, Sektheera and Thodey 
1975, Suraroek et al 1980, Sirivongs 1982, Tan-Kim-Yong 1983) 

From Wijeyewardene's 1973 paper, we first learn about the impact of government irri
gation development activities on the affairs of people's irrigation systems, That theme, in its 
contemporary niminfestations, is again repeated in the writings of SUraroek et al. (1980),
and espewclally In the (letailed field studies condu(cted by Sirivongs (1982) and Tan-Kim-
Yong (1983) Moreover, lith contemporary involvements of the state can be placed in his
torii:al pwrsiective, since the writing of Calav;in (1974), Cohen (1981), and Ganjanapan 
(1984) (letail the m;irrin r in which earlier political figures fregueintly played a large role in 
stimIiult g the creNItion Of particular people's systems or significantly modifying systems 
that alreldy existed Extelnal intervention in these systems is shown not to be a new 
proci- ss thoughLtere na,My h)e urliguIe features of the present government involvement. 

Finally, we should note that in recent years, there has been growing interest on the part 
of the government In developing farmer managed irrigation systems in the northeast 
relion (if Thailanl As a complemernt to this policy, researchers at Khon Kaen University 
have been Invol ved iInn(ovative prograis for delivering external assistance to existing, 
and new. farmer -managed systems in that region (Mayson 1984). 

Characteristics of the Completed Research 

Thei above review of complet ed research on farmer-managed systems, while not exhaus
tywe, serves to deimonstrate the considerable literature that exists. Although 
a large portion 
of the research deals with Asia, significant work from other regions of the world is also 
available -- and perhaps is not out of proportion to the extent of existing systems in the 
vaiOLs regions With tle above literature ii milnd, we suggest the following six generali
zations regar(dilrig the relevance of this body of completed research for improving the poli
cies and prograim; of I MIllIntervenition in fariner-rianaged irrigation systems. 

1 The completed research is 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 dimensions are presented as mere background, and the discussion fails to provide a 
discLssion of processes throLmgh which organization and apparatus are articulated. There 
have been relatively few solid engineering contributiorns to this literature, important excep
tions 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 technical orientation 
that has made the researcher sensitive to the interplay between the physical apparatus 
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and the institutional rules and organizational arrangements, the latter typically receive 
more attention than the former.!, 

2. Nearly all of the completed studies have been descriptive very few have been analyti
cal The StLdies 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 
inacccirate aSSol 11)pinS that11 policy makers ield about farmer- managed systerns. The body
of completed rsearch has been essential for creating informeda more picture of the 
informal component of th irrigation sector in many countries, and has encouraged a 
rethinking of tW futurP of such systems But there is a need to go beyond these various 
descri)tons to piovide analytical (:oncepts and models that help explain the systernic fea
tLres of these systemis an thte equla r pat terns associated with their reactions to external 
assista nce One Iine of work in this area is the "pro)erty concept" discussed by Coward 
(1983, 1985a and h)Other aipproaches are needed 

3 Nea rly all of the coimphleted studies have focused on the internal dynarmics of the 
systems tider invest gadtri 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 
exailud the impact of external governinent assistance However, without an understand
ng of tie other external forces that may be at work, we may fail to understand why

government assistance is being requested, heing prov,ded, or resulting ini the observed 
corisegtuerices 

4 Nearly all the studies thai have been concerned with the impact of government
assistance on farrrer-rianaged systems have examined short-term effects only. The stud
ies have been undertaken immediately following or within a year or two of completion of
the intervention Given that exlernal interventions to any system tend to have at least 
short-term disorienting effects, and that new irrigation structures or procedures may
always require a "shakedown" period for learning and adjustment, it riay not be surprising
that our studies tend to identify long lists of intervention problems. Extending the impact 
period miay miO(lify our findings 

5 The studies of farier-ianaged systemis, nearly without exception, fail to discuss the 
bureaucratic characteristics and processes of the assisting agency (an exception is Gold
ring 1985). If one assurnies that the corsequences of public intervention minimally result 
from actions of both irrigators and agency staff, this failure to discuss the bureaucracies 
that plan and implement prograins of public intervention is devastating to any research 
program intended to provide suggestions for improving such interventions. 

6. The completed research has not ioclKuded tclearly articulated concept of the role of 
the State and its bureaucracies in national development. researchers toSome seerm 
assume that the role of the government is to integrate the various competing forces of 
society, and to play a role inallocating society's scarce resources ii soie fair marner. 
Other analysts may assume that the function of government s to represent the interests 
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of the ruling classes atid 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. lrhe 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-managed irrigation systems, and of public
interventions to assist them, have multiplied vastly. During this decade, w have seen grow
ing recognition of the importmince 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 ubject 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 ou, judgement, two of the dominant trends in present public intervention -rograms
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 efficiency logic 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 problerns 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? 
0 What are the factors leading to dependence?
0 What are appropriate planning, design, and operational criteria? 
0 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 associate({ 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 labor-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 becorne integrated into wage labor and commodity 
markets, they often experience complex and contradictory pressures on their labor supply. 
Collins (1986) states the arguments as follows: 

Labor availability in contemporary communities cannot be understood apart from the 
processes of semiproletarization that are affecting rural households. Family members 
may be involved in subsistince production one month, petty commerce another, and 
seasonal migration 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 tile 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 system 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 coulo propose that we need to be able to recognize 
farrier-rnanaged 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 agricultural activites or both could alert the researcher 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 it One can expect that public investments in labor-stressed systems are 
unlikely to result in desirable consequences unless the intervention directly confronts that 
labor problem 

Frmer-managedsystems in a regional con text. A concern with labor dynamics is one 
lacet 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 is 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 into 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
baseJ 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. 

ThH understanding o tlhese historical connections suggests that many of the systems 
that we now se; as indigenous and independent may in fact have origins associated either 
with general policies of some earlier State or with direct past actions of the State. That is, 
the State has been an important part of the environment in many farmer-managed sys
tems, historically 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 
involvement rather than merely a recent one, the researcher is led to several novel ques
tions 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 contibute(d to continuity 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 contrast to current farmer-managed systems in which intervention Is occurring may
apply in relatively few situations. More likely, we would be observing cases in which there 
is 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 
explcitly assumes some prior form of State intervention until otherwise empirically deter
mined, woUld alert the researcher to search for continuity and change in State actions. It
would also prompt an analysis of the extent to which the positive or negative outcomes of 
the intervention might result from a inisfit between the present regional situation and 
changes or consistencies in the formn of State intervention. 

Studying the irrlgationhureauctacies. A large factor determining the outcome of public
Intervention in farmer-managed systems is tie implementing bureaucracy. However, most
studies focus only on the outcomes of public interventions -- a purnp installed, a division box 
mislocated -- not on the agency processes that led to that result. 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 conimunal irrigation develop
ment in the Philippines, attention was given to understanding how the technical agency
and its staff were organized (Alfonso 198"1). In addition, through the use of a research 
technique called "participant observation" (de los Reyes 1984), researchers were able to 
collect information on 2gency 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 'ocus of 
 many social inquiries, including some
work on Irrigation bureaucracies concerned with administering large-scale systems
(Moore 1980, Lees 1984) Work on this topic should begin with a review of current theory
and research in formal orga niza tions. 

Two important parallels should be followed. First, the dominant research design should
be "field studies;" that is, the study of agencies in context doing their normal tasks. 
Researchers should be partici)ant observers within these contexts -- attendinS 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) becomes 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 is a formal organization with specific irrigation-related functions that have
high engineering content and, frequently, high economic content Many of the processes
and procedures used in tile agency will be justified with regard to some engineering oreconomic "need." Thus studies of such organizations, and explanations of staff behavior, 
are likely to oe unsatisfactory if based only or a single disciplinary viewpoint, such as 
sociology Or public administration. 

While the above parallels are important, a potentially important ditference must be considered: 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 isdifficult 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 tolerated. None of this is meant to minimize the important issues of establishing rapport between tlhe 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 downby one may preclude the ability to conduct the re,arch (unless one is in a position to move between countries or perhaps between distant regions in a large country). Thus, the 
matter of access is not inconseqUential. 

One approach to this access problem is what might be called the "management consult
ing approach " The researchers work closely with the agency to understand its processesand procedures, consulting with the agency regarding desirable changes and improvemerts. Disadvantages of this approach might include the need for the analyst to make the

study results confidential and not available to the general 
 research community. Suchconfidentiality would severely limit the ability to draw contrasts and comparisons across
agencies and thus to begin processes of generalization and model-building.
 

An alternative approach would be to enter the agency setting in a rlore traditional

research role with support from and accountabililty to someone other than the agency staff
 
-- perhaps to a superordinate agency, such 
as a planning ministry. In this case, more
effort would probably be requfred in 
developing researcher-staff rapport, but the study

results could be more widely available for reporting and debate.
 

No doubt, different irrigation agencies wilt be differently disposed to permit research onthemselves In some cases, it will be necessary, perhaps even desirable, to begin with theinanagernent corisulIt ir approach. Inothers, an agency may have enoLJgh self-cont jenceto allow the traditional research approach to be employed. Researchers should be prepared to proceed usinrg whatever approach is initially acceptable to the agency, while constantly seeking opportunities to niove study results into the public arena for discussion and
debate, arid thus contributig to our CUmulative knowledge of agency processes. 



16 REVIEW OF PAST RESEARCH AND AN AGENDA FOR THE FUTURE 

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 he irrigatcrs, of governmental policies which indirectly disadvan
tage these farmers, of intervention piactices w;,ich 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 farmner-tmaged 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 nimerous 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 preci.ely
because the research was concerned with understanding how farmer-managed systems
operated and why Thus, non- or poorly functioning systerns 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
occurring 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 basis 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 might 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 nay lie in any of several different domains: changes in hydrologic condi
tions, changes in prices or public policies, changes in land ownership, unmanageable
social onflHicts, and so on Sorting superficial from deep causes would be important.
Likewise, trying to dtermine Mhich causes, if any, could be ameliorated through public 
intervei tion should be given priority 

Work on ronfunctroning 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
veniion in particular regions and areas. For example, some public intervention programs 
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are working on the premise that problems lie below the point of diversion within the com
mand area of the farmer-managed systems, 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 or capture by the various farmer-managed systems. Choices between these 
approaches, and others to be identified, should be derived from 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 suggests 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 to 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 
questions: 

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 response 
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 broad 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 sociotechnical 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 ikelihood 
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 hazard(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 systen performance remains one of our most elusive con
cepts. Only two of the numerous studies of farmer-managed systems are explicit about 
the meaning of good 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 ot 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 water 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 una'nbiguous concern with understanding management 
performance and the role of institutional arragements, especially the hypothesized effect of 
secure water rights, in contributing to good performance. 

A second study that gives direct attention to conceptualizing and measuring perfor
mance is Vermilion's i1986) study of two farmer-managed systems in nothern Sulawesi,
Indonesia. He tackles the difficult issue of assessing the impact of various forms of infor
rnal 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 depth, 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 misallocation of water by any apparent criterion. On 
the contrary, such practices generally are adaptations which'roughly serve to counte
ract the effects of the physical inequalities among irrigated plots (ibid). 
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If we are to make progress in analyzing the impact of public intervention on the perfor
mance of farmer-managed irrigation systems, 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. researchCompleted 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 competition from other users increases, including competition 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 eradicating 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 the legitimacy of theon 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 apply 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-manauLed 
systems -- a logic that many analysts either carry with them from particular 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 survey 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 1986). 

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 

http:professior.al
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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 wc observe in system operation (water sharing, mobilizing labor for needed 
repairs, etc.), and give meaning to these activities beyond 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 technocratic irrigation department. For this reason, our understanding of the outcome 
of public inteuventions 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 irrigation systems is not a 
new phenomenon. In areas such as Bali (Indonesia), Ilocos 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
inud ihe impact of this long-term government involvement. Sucn work would be com
wiromised 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 interventions, although there 
were significant State involvements in some subaks during the earlier Dutch colonial P.;;,4d 
(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 parlicular sites in 
which intervention h' s occurred for a longer post-intervention period to ensure that observa
tions were being ma _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 inttrvention 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. 

2A1 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 archeological literature concerned with irrigation
and sometimes specifically with the interaction between State and locality in irrigation matters. 

3Three other remarkably detailed ethnographies are Gray (1963), Eldblom (1968), and Hart (1976). 

4Editor's iote: A group of languages spoken in southeast Asia, including Thai, Lao, and Shan. 

'An in t eresting f'iample of this point arises in the context of the Muang-Fai systems of northern Thailand. Many
of these systems use a technique of con1iructing twin weirs -1 the pair' of water Hiversion from the stream.
While several social scientists nave 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
 
ACOMMUNITY-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 tihan they were designed to serve, experience
rapid rates of deterioration, and leave water users frustrated and dissatisfied with unrelia
ble, unpredictable deliveries of water.1 Yet there are also many reports of relatively high
performing irrigation systems constructed, operated, and maintained by long established 
indigenous water users organizations.' 

Itis unfortunate that irrigation engineers have for many years dismissed such indigen-
OLIs systems as primitive and inefficient, and have seldom sought to learn the lessons of 

-their experience. Few irrigation bureaucracies even include tile areas served by such 
systems in their reports of area under irrigation. The tendency to ignore these systems 
becomes particularly disturbing when, as is common throughout the humid tropics, so
called modern systems are built in areas where community-operated irrigation systems 
already exist." Tle problem is illustrated in the following discussion. 

The province of Ilocos 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 highly 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 iirigation 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 tile entire project area, 
an area already served by over 200 zanjeras, each with its own social organization and 
canal faciities. 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 enilightened and sympathetic agency administrator. What follhNed 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 nroject. 

Management Specialist, Asian Institute of Management, Makati, Philippines. 
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THE ZANJERA IRRIGATION SYSTEMS 

As of 1978, the landscape of the province of Ilocos 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 people as zanjeras, a term taken from the Spanish word zanja, meaning canal. In 
recent yecrs, 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. In 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 systems 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 wvere already in operation in the province and their brush dams and earthen 
canals we,e a common sight along the waterways of Ilocos Norte. , 

Operated without government assistance, they relied on the mobilization of local labor 
for operaton and maintenance. k was common for individual members to contribute an 
average of 20-30 days of labor per year. In a number of zanjeras, individual members 
contribJte(-d as many as 80 (lays of labor annually. 

The act'v ties involved in the Upkeep of the facilities included construction and repair of 
temporar, 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 extensve repairs) and thus contributions varied from year to year. 

The success of the zanjeras in mobilizing local labor for irriga'tion system management 
was greatly 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 rmaintain the system at naximum efficiency in order to adequately irrigate the 
entire area, greatly facilitating the tasks of water allocation and system maintenance. 
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The other factor that seemed to explain lhe longevity and cohesiveness of the zanjeras 
was their Method of re(JUIatlig cont rlbutlions of members In each zanjera, members were 
assigned -shlres," called atat, in tit orgali/mailon These reprmsented the member's share 
in the watie produced and delive ed hy the ir.igation system, and were directly propor
tional to t;ie ireai (f laind thait le ctillviited within the ara;i irrilated The ratio of an alar to 
land area ils coalStit (ver tilne iri tnique to each tanjera For instance, in one zanjera 
a lierrihme was assiled iiriu atar fot every one fourth of a lfeclare he farmed, in another 
organizatiorn, ierniber, we assined one alar for every three-fifths of a hectare. 

The atiai iso defined each mremrber's obligation to contribute labor and mraterials to 
operate and rilintlin thi irrigation system The basic rule was that each member was 
oblgattd tii provide ore mian day of labor during each work session for every atar 
aili ed( to h1111i 

Ovet lic years, these shares were passed onl to tile heirs of founding members; they 
were aiso transferred whenever zanjera land was sold, leased, or tenanted. Through this 
precess, tile landholcdings of founding members were subdivided Atars were fractronalized 
accordirgniy whenever the lands of foLn1ritnig members were transferred to new members. 
This, if a person now farmed one-half of the lands of tile founding member, lie would be 
assigrietd erie- half alta arid would iave to fulfill one-half of the labor obligations of that 
atar 

Because work obligati(is COotiriLled to h assigned in proportion to tire area farmed by 
each iierber, the ratin of individhl I enefits to labor contril)utions remained roughly 
e(lral for all rerhers of a given organization, tdespite changes in tle distribution of land
hold irings V1ihis equitable shinrg of hegielnits and costs, deeply imlbedced in tile norms of the 
local ciultuure, contri uted to i more opmn andulnconstrained atmosphere of cooperation. 

These feat tires of tie zaritera help to explain why they were able to survive for genera
ilons, SUccessf ully resolv i(l Coriflicts anid mobilizung local labor and materials as required. 

THE PROPOSED IRRIGATION DEVELOPMENT PROJECT 

In 1978, a Japanese engineerirg survey tearn contracted by the OECF and the JICA 
suriiit teni a report to the Goverrnment of the Phiippines recommending for the Province of 
lloco-, Norte, a two-phase integrated agricultural development project which would include 
tfie c,:lstructi1on of irriga tion facilities, a dain, 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-i 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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Alt hougti the survey eain recogniied the existence of maly cornmu ritty- managed rriga
tion systems whilln the tiOltt't art,, their report noted a lack of modern facilities for water 
regulation, water losses resutlig fron seepage thiroti(Ill the earthen canals, and the use 
of temporary darns made of wood. stone, arid sand whir:h had to be rebuilt after the yearly 
storms and flocods Accorirng to the survey team 

No systematic water distibution facilities are piovided to convey water to the terii
nl areas, aid ithe so i:alh,(t :onrtinuous flowing irrigation has been practiced for both 
the wel a d (fty sealsoIr cultivations Unlder the circumstances, water resources 
developmernt as well asthe provisiliri of systematied irrigation facilities inclusive of 
the on-fall+ facilities ari+the pr(reeitsiL tes (o hictievirig double :ropping of fgigh yield
ing rice anrdil till :go)si t 

The ec(oiniit ))tettitl (f the area, it thewas argueit, citil(d oily te realiteaf through

nioderni'atror f te ia's 
 agriCulture! This, In tu1.rl, would meani111roducing an irrigation 
system wHitClh wiuhll er iiit a more efficient arid euiutahl (Jisrrrilttion of water, danis 
which cotuld withtalnd Ihe regtlar typhoons and monisoion rains, arid an organizational 
Strot Lire Wtich wI)tl(f NIS1.1r coordilnat ton arid cooperation a nri(n water users 

hlte first tihi.i(, itf the irtject was to involve an area covering 10,200 ha, and was 
expected itt icis! US$65 1) million The engineering studies reii()rted tfhat tfits initial devel
opment site contaned 136 indi(genous water users' organizations (the actual number was 
later determined to be 186) ranging in size from 2-1,000 ha in service area, and
irtigating i it'll of 8.041 hi Altthough th :orstr1tarits' report acknowledged that a large 
part if tit, proct t ath Vv';1 aIlrUily Under irrigat ion by local water users groups, it con 
tallled illim;il deti t!ptit (it lthese o(rganizations lilit was no mention of the skills, 
(irgaiiiza,iniil twstiices', (itimliigeiient practices ifthe groups which were already 
t)rllljlll(t g lltIn l ri( lh y 80 perct!li ittthe P tase! II)rt)t:l a eaii lli Their irrigation sys
'ts' We Ielltly r(Jrtg!it a, ht~itg tthiw ai( paccptable e(gie!r ri standards Tfils con

i:luntutoI -uiwvt. acled withtiot (:oitihuttrgn forira hyitdtogical and engineeringwas 

St t(Hnt it (tPIrfii tit' fll' Wtill wii t-t teuse e (fficierii,, ot: Ift tP a ilte il system s 

1t v'yI tf',iill ,i 


ptf'rs,) iotllithtt Ili it' 


Alfh )t iig 1r t' ft vtodda vi;its. ti Ith r tlr i: t ;it a ih Speni ta total of 31 3 
aIrll(litt, t (If lt ir work had (:ttr it!lt o oh f tichniciat aspects of tile 

))titt't fwstgi A itfltt ilirhet t tirrvey teill tltie Was (only one social scientf 1ite 

ISt-- an agricultiral (eConomist who spent two montlis at the prolect site collecting statistics 
(ic land ,, int (ropylt, It order toi girmirath tOre protect's tost-benefit calcUlations. 

Tit, plai ic:,th,tf h it't :inStr :tior ittf five danll , 159 kilometers (kin) of irrigation
:airmls,. 200 kitii if(raiig canals, andinearly a 1,000 ki of main an( supplementary

fall i ditcht Tfit, fve, i:orli:rtltn a ms would bet hi iltoil t ipeistre.on sections of each of 
the fivet iiaij ii.tt, stervinry flit area From the damiIs, the water in each river would be 
hivert 'd irtot+ trtw iat(:i[ systteM W;itt w(ul( floiw fr(r1 each darn into a Main1 canal 

from which it would te i:onvtyed tio secindary canals, fNowing from these into main farm 
ditches each servingi 30 ha area called a "Comlsn:t Farm " 

http:istre.on
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The project planners envisioned that the farmers in each Compact Farm would be organ
ized into a Farmer Irrigators Group (FIG) rhe FIGs in each 500 ha area would then com
pose a Farmer Irrigators Association (FIA) A water manacernent technologist, provided by 
the irrigation anthorty, wonlId be assigned to each FIA to assist them insystem operation 
and maintenance activities The FIAs in) each 2,500 ha area wonuld he formed into a Farmer 
Irrigators Federation The federations in the 10,200 ha (Phase I) area woold then form the 
Farmer Irrigators Union 

Tile project plan entrusted the National Irrigation Administratlion (NIA) with the respon
sibility for controlling and allocating water with lite new system Farmers were to pay for 
the serv:ces of lihe irrigation authority will a standard irrigation fee equivalent to 250 
kilograms (kg) of paddy r ice per lictare pet year 

During constiructlon, a total Of 675 ha of farmland in the Phase I area would need to be 
expropriated by the government for tle construction1 of new canals anrd access roads. 

Project Implementation 

By November 1980, Ph ase I of the prolect had been approved for funding by the OECF 
and the JICA Detailed plans and engineering desigrs had been completed by a team of 
Japariese and Filipino consultants, and a large contracting firm, a Filipino-Japanese joint 
venture, had already mohi ed to begin constlr uiCtiril Oil the first 1,000 ha of Phase I which 
was called the "Pilot Area " 

This area was intended to 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 to convince 
them to cooperate with the NIA Unlike the rest of the project, which was to be financed by 
a low interest loan frimr thre Japanese Gove-nimerit, the Pilot Area coitiuction was consi
dered to be "(jifl"fion thea Japanese Goverrnment The t1)1ivision of dira ect (ranlt of 
US$4 3 mi(liorpermnitted tle NIA to iriliale Pihli Areai sttricnn activilies ahead of the 
iniilerientallO scle(tlle for the rest Of Plase! I 

The constructLion1 Of faclIlties for the PIhI Area was to be colmil)plete(d y Miarch 1982, 
including 1) a ite i)orary divet sior (lain 48 relers long and 0 8 mters wide, 21 a iiami 
canal of 9,170 meters with related structiles, 3)4,885 meersoIf iateral callIs alld struc
tlures, 4) 13,762 meters of drainage canals, and 5) 46,000 ilietel.s of fairm ditches, farrn 
road.s, anild Iains 

Constriction on reil Plilis I area, which c(ivete(l 9,200 hia, was to begin inereaiaing 

the third quarter of 1981. The completion of Phase I construction was programmed for the end 
of 1984. 

By December 1980, a- "(jency pllject rnanigenenit team had assenibled 276 people at 
tie site, all eager to (let the prolect off to a good start Nearly all sen ior mariagement 
positions were staffed by civil and agricultural engineers. 
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It did not take the team long to realize that serious 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 districts, 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 their exclusion from the project. Various 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 small 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 of 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 I 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 pnd 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 possible 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 (id farmers really know about the design and construction of large 
irrigation systems? 

But it 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 belorging to nearly 200 indigenous water users' organizations of 
diverse sizes, circumstances, and characteristics. 

The NIA, by this time, had some experience in implementing small-scale commuinity-managed
irrigation projects with an approach that directly involved farmers in planning and con
struction activities ; However, the application of similar approaches in larger, agency
managed irrigation system projects was something very new to the irrigation authority,
Clearly, an approach specific to This 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 I -- with new canals, standamrdized 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 (,:ear 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 irrigation structures were still inoperative. Over a dozen turnout
facilities were defective and the main canal suffered leaks in 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 it 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 A.ea, 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 their zanjera systems. 



43 PUBLIC INTERVENTION IN FARMF!:? MANAGED IRRIGATION SYSTEMS 

For a time, two differene systems for delyerng water co-existed within the same area, 
each with its owir Ora.irrr/liin)nd leaders 

This expwrice wais hclearly a fLustlrating and demoralizing one for the project staff. 
Howeve. the Pilot Arti expritence per;imitted the NIA managers to view first hand the 
ser ious weaknesses of the tIi(nalI (esign aid its damaging conse(Luences for the affected 
farrire s It also )rovi(ed i constait reminder of what should not he permitted to happen in 
the imilerrrerilatin(r of the rest (f the project, serving to convince many of the cynics at NIA 
of lhe mpor)taice of farril p;rt iciation in each of the stages of project planning and 
impltentatin lor the.se risons, the Pilot Area was a valuable component of the project

thotg]h tim purpose it ser ved was quite different from that which had been intended,
and was riot filly appreciatedtby the farmers who were its intended beneficiaries. 

A PARTICIPATORY PLANNING PROCESS 

It r new parlicipatory plaini nrgIapproach introduced outside the Pilot Area was intended 
to avoid just these problems Here tle project staff began by holding meetings with each of 
the water u.ser organizations These were meetings where, first, they assured the zanjera
iembels that th, Identity (f each zanjera would be respected and that the new design

would, to the exttrri possible, make uSe! of existing canals Second, they used the meetigs 
as o)p)porltilitiirs for dialogue where the engineers tried to win trust and support rather 
than convey irifortirat Furn level meetings, the project staff organ-Elowing these /anjera 

ited conferences aironig 
 tie leaders of all tie zarleras in the area These cor'ferences 
permitted the exchange of 'views btween different local leaders and sharing of experien
ces in rriarig local 'irgariimat . Oine of the most ambitious events was a field trip
hosted by rranag forthe project ters 50 ianera leaders to a nother large-scale irrigation
project in the neigrhoring province Tfiere, the zan tiera leaders interacted as equals with 
the axjerlcy staff, ard closer :ersonal relat orisfrps were establisfied between farmers and 
engineers Never before iNa project of tfis, scale had NIA officials gone to such lengtlis to 
dlevelop rapport with farrier s 

As the two sides grew moir familiar with each other, the farmiers become aware of the 
benefits that the external asgiStaince could bring They came to respect the advice of the 
engineers anl rec)gni/ed their siricerity The eng ineers, likewise, carre to apprecia.e the 
traditions and values of Ite f ritmers, and the leaidership and organizational resources that 
tfie farmers had sustainred over ma ny years They then realized aid understood the serious 
threat that the original project (esigrn had posed for the farmers 

In the months that follow!J, new plans and designs w, re formulated, this limle in close 
consuIltation with the farme#rs (Unrial lines were laid Ouit, revisej, and finally approved by
the /anjera mierribers In iios.t cases, tfre canal lines followed the existing zanjera canals. 
In others, tfe farmeis opted for alterations iin the old anjera lay-out, approving designs 
thiat would he more efficient ()rdurhle than what Were currently in place The granting of
righits of-way was greally facilitated by the consultations on canal locations. And since 
most of le project cadnlIs vvoulId follow existing ianujera carals, 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 its 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 what 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 zanleras to come to an acceptable agreement? 

In the past, the zanjeras operated almost independently of one another, with each zan
jera sirmply maintaining its own temporary dam along the river. Commonly, the upstream 
zanjeras enjoyed more plentiful supplies while down-stream zanjeras often suffered water 
shortages in the dry season except in selected cases where water sharing agreements 
existed between neighboring 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
bJtion 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
ual association 

One option would have been for the NIA to assume responsibility for main 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 alternatives 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 primarily on the analysis of hydrology, topography, and crop requirements. A corol
lary assumDtion is 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 features 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 flow of communication between the government agency and local community, 
especially 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 
technical information on the project area, and for strengthening local organizational capac
ities by involving the farmers in the decision making process. The poor flow of communi
cation likewise invites the risk of future resistance and opposition from the local commun
ity More important, there is the danger that alterations, or so-called improvements in 
existing physical facilities mna', undermine existing and sometimes quite effective, local 
organiational arrangements, while imposing demands for new arrangements alien to the 
experience of the local people 

The case presenled here is riot intended to focu- .riticism or blame on one country, 
agency, or set of advisors Rather, Its purpose is to reveal serious inadequacies in conven
tional approaches to planning and mnp!cmenting 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
ir(community organmiations - 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

autonomy aretaial 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
ic and uidesirable plan in favor of a fresh start based on a more appropriate approach. Con
siderable personal courage and conviction were necessary in order to redirect efforts and 
to reorient established 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 rigid ormore 
more flexible, 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 1.986, with Phase I 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 on 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). 

-'SeeCoward, Jr. (1980) 

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

"lbid 

"Studies of the culture, organizalion, and practices uf tile zanieras include: Lewis (1971), Coward (1979), and Siy (1982). 

ISee Chrislie (1914) 

'See Koi ten (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 by 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 
Urnum 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. !n other words, almost 40 percent of the total 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 Univrrsity (Sutawan et al. 1984a, and Sutawan et al. 1986), while the rest was 
based on the author's personal observations and interviews with several subak leaders. 

"DeIpartnont of Socio-economics, Faculty of Ag riculture, Udayana University, Denpasar, Bai, 
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STRUCTURES AND FUNCTIONS OF SUBAKS 

Subak Structures 

The subak water users' organization is characterized by: 1) a common source of irriga
tion water. 2,1 availability of one or more rice field temples (bedugul); ancd 3) autonomy in 
handling its own affairs -- such as managing its own budget, with its own written or unwrit
ten rules and regulat ions (awg-awig) -- and in making contact with other institutions. 
Subaks having a weir (e npolan)as their source of water usually have a common weir temple
(u/u(,efpelan) near the dam. 

A large skak is usually sub-divided into smaller units called teinpeks (or in some places
bati/laran, mutnlduk, Iatnyahan, or paimudu(k). A ternpek has no external autonomy, though
in many cases it has internal autonomy as signified by a common bedugul shared by the
niembers of the tem.pek 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 permanern 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
is 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:, .;arily 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 tenple shared by member subaks (in case each subak still main
tains I!.; own weir) Also, a subak does not necessarily have to be divided into several 
teimpeks 

Lack of histor cal Inforrmation makes it hard to ascertain whether the many existing 
stiLhkgedes with only on(! dam origlinated from a single subak or from a union of several 
sltfaks each of which had its own weir 

Ilna few cases, farniers within a stilak(jede were grouped into a nurmber of coordinating 
units The local farmers imrprolperly called such units "subaks." To avoid confusion, such 
(roups shall he called hern ,eiaso/i The manner of grouping has nothing to do with 
water allocation and distrihution, htl was mainly to iIprove coordination of ritual perfor
lillceS aid systeimi llaintenilce The pekaseflan was formed by grouping subaks or by 

(iroupin(, farriiers based on their doimiciles iresp)ective of the: subak to which they 
hli ge(ld 

iv(e or 
ies from suthak to snhak In (jeneral, 11w rajnru comprise the head of a SUbak (pekaseh or 
kvhiim a deptily (wiAil iekaseh), a seocretary (penryarikan),a treasurer (Iururaksa 

The a(f iI.riit per sonnet adfiminisl ralo) (praluru)of ;ill irrigation association var

/ruhak), 
(r l(huIdrar), ald sI;veiral m (/ril arah. sai ya, irriga) inessengers or kaisl/nt)?m). Iia sillIf 
tii)n Issoci(liatiiri or suhak having no subdivision into temi.eks, its prajllu usually coml
r ses; a suhak head and a messeng(er The latter changes every 35 days or every crop 

sea5oii [or s-iuhikiks having t:mipek suidivisions, the subak head delegates part of his daily 
(fiity i()ti e teirltek heads (kellhman Ieipe/) within their respective jurisdictions. In semi
aotornoi(s tmlwrks, a teimpek read Is usually assisted by a deputy, a secretary, a treas-
Iref, iirdf a rrirh i riressei(jers siiriilar to tle prnlurti at Il1, ak level imlany cases,su Il 
iwevf ,tie termlpok heads ;ill are given the posilion of p)rajurn at ll(subak level which 
itean,;that, illp)incl:ice, Illw; functions a the suIak forfnrim as messenger Of Ills own 

lteinmik However, since lie has a Imiessenger at his own tempek, the task of extending
irnir roitiori tii Ine terirpek Ielmbers is puerforomed by the messenger at the tempek level. 

l1i pi ijtiiilltIe suhakqede level also varies A subakgede is headed by a so-called 

tcas'eh godt.t Like thle suhak tmad, tliepekaselh gede also has Ihis own staff comprising a 
deptty, a se:cletary, i trastrer, and one or Irrore general assistants who are responsible 
lioi exteidfrll iilformirnatioin id irnstitictirins to the subak heads. In some cases, such as 
ohiseived ini lTaarnar District, all of tIe stirak Ieads are assigned as prajuru at subakgede 
level, In the sire wa'' tlthi ht mlepek reads of a subak are appointed as prajurU at subak 
hlvl II ()th cases, Stiih:l as found iliKarangasern District, the pekaseh gede has no staff 
hiecause his furni~tioli is irrerely ) exltend Infornmation an(l government instructions to 

uiiak heads iul I() suibaks' requestpio:,ess tr for assistance to the government.' 

11n hnyl nest authorily of lhe iritigatinin organization is the sedahan agung. He is a 
!govrirrellt official respulrsihle for collecting land taxes, for approving new subak forrna
tl or saiwalli expansion, for handling water disputes, for supervising and coordinating 
suh~aks an(I suhbakgendus witl in a district (kahul),teti), anrid supervising water management 
throughot thIe kahlupaten i consullation with the Department of Public Works, Agri
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culture, and Local Government The sedahan ac ,'ing is assisted by a nrumber of govern
ment officials (sedrhan), whose area of orLisdict on is called kasedalhil, or pasedahlan, ard 
which covers several subaks within a watershed area It doe,; not nec,.ssa rily overlap with 
the kecmartan or subdistrict (adiiniIstrat evVunit below a kal)ipater) ) .' 

The Status of stbak nembers can be (llstIngLiiSlI(d 1it0 1) th menl)ers (pQ.iaya l or 
sekehe yelt) who are actively involved Inl th( rotlleP Ma VltlP, Of the sUbak. 2) the passive
members (wnqoot or iwtntq]nrpel~v) who dor not participate indaily activities of th e subak but

who mLJSt contribute a certain amount either in cash or in-kind, and 3) the inembers 
(leluputan) who are exempted froim daily activities ant other stbak contributions due to 
their position in the coimmrilunlity, such as the priest pew.,iwi)1kt) arid the head (hlnldes) of a 
village community (des,, adat) Il most of the cases, the size of holdings is used as the 
criterion to (letermine whether a memner is allowed to be aI passive inember or riot In a 
few cases tihe decision is made accordinj toi the supply arld deriadtn( Of the amoO1t of 
pengoot (Stulawan 1985) 

Some SLbaks In Bangli District (list Ino ish tile role arid stalus of their members on 
whether or riot they have sawah catu Those having sawah catu are responsible for main
taming the main system and the tertiary system, ilr addition to preparing and executing
rituals at Bukitlati Temple The sawah calti owners are called krama pekaseb. Tfie 
members who h;ve nonatCdltt rice fields are responsible only for maintainirg !e tertiary 
system All tile membe;.rs, tile cat I owners, as well as non-cat u owners, are cailled kranma 
subak Unlike the non cattu owners, (tie cat i owners are riot allowed to be passive
members Their tasks are heavier Calu owners from several subaks, obtaining water from 
a common weir, buLt iving at the same desa adat, come under a pekasehan, headed by a 
so-called kelda 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 distributlon Within a jointly-managed irrigation system with many
subaks, water allocation and distribution among subaks is 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 is, however, based on the water share received by each member of the
 
subak (tektek). 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 ratio of 1.0 to 2.5. Whether the debit 
of water is large or small, the volunme of water flowing through tile 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
pie, in Subak Celuk, Gianyar District, rice fields of about 0.20-0.70 ha were allocated one 
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tsktlek (Stit;rwir ,t11 1984) In Stil)ik Ksrotrokan. Ta raar1 District, ie(! fields of about 
0 0 () 8 () iircilvii( t iris teklrk, behw 0 30 Ii r c!Ived only 0 b tktlek, aind alive 0 80 
, rivti )0 tlektk (SiotiWriI1 NMI) At present mrrany farrnwrr t:r()l( tills method 

(irrilt. hf-ClItIisi IIIJ)tdl tis I'l~trr Iis fit'ilts ii;Ivt' litrri titxt( hiirhI tiil silaiir ories, 
W flwi w'i1111 \v I I( i.' r fiir pl(opolrI llil 1() r IIli rispori s , forI I(t x,l(:tlIv the ,ir/; 

itiiti fir,, i), Hm li 

,Ih(W, 1it(rll,+t,-m k m it m l<v-m i l- II(:P f lr+(l 


,×,Imph i 1t1, iir tl),ik a iI kis t nrml [i,;tr(tr v litly chiangk is tl' wate~r 
i,',,wd tW kt+l,1()t~ w mr thi, (oftil]t! P(!lb Irriga;ted( 

Til, r it Iii;) f ,iiitm i tl( (rit ihut r ano dry i hns iw k k (i iri 0mi ld twi(c it1 r tt h lat m
 
(t fl iii i , w, ,f Wit- tti l it icn ti rr lI;isf I
.tsr ifi , it t siiv i rl ki tk tr ()lily irs 1n1t 

IItIIti tin , i'. w wi within tiihakis adrllyiti, d"t iiittl1ojol r Jhiik ll i+s iritt tm omekt i. 

dm wr h)y ,Icm(ltirmtimtv, fl()wv iiwthwll( ,Aii mr fivwdit l fm irtimt
w ho) (does n()t ii((:( wate;r cou)lhd 

cl[()r,1111 , ll~ If~hlf-h)V pitl iq!11lmd ,If (d rthI'l IIIit 

II "miltl, it ~ 1),1%+,,, + , Y ; t.l,ml (of wm ite+r(dis;lit tlonl i.%(!mlph()ymI(J]his. I.%donel( by
 

(ivi(hiti thi , J.!J, m) +,tikikI, 
 fo)rll+, ir "ift') tw(o ()" thim !(tqro(ips'- .suc(h itI.% ad;(,, h 


r idIn drd h. (Ib 1tii lii , (p) rf';IsIVil vr liter fIr;t Is clhI iulrln, tie ec;((rnid, t lrii i , aid 
lhast i~ ,/,0+, I r ,xrirlI, i' r (:tl!, tjipstrotri soriiks are nignilo, arid tIre miiddle 

1,itittks, qi't ti,ii titi ini inlr)l it if r lr itlt d f ris(liit sw, iri l ire5paraltlor, aid finaIlly th e taill
 
Sr.r-,its tIIr ti )li t;i i 
 sins. larrrd ppa l hrilg D st(ili ttr e middle firm - t(ro -;rIiI, tie, 

t
sills i,n vsr,ir tlt (rat !tail iltandi (I(t watertwr i litr sith iks l(t; til ir1 n i frrst,
 
f(itiwo(d try liiitss i tst iri (IrIo;Is !p)t
 

I Ifr ,win rl twatt!fr I!, l: cit(;water itstritrot i(n is d(rhri by rortation ( /hrani) In tils
 
itt+,,lt itlrik ,tlt I" dividrl oitrtwo ghr Dtirirn
Ils() to t irotips tile raiy season, all 
g lr(i+ i ttar(tlt wsIt ti gr tw rics It tire sile tlIru(kflotamis ) Aflter til harvest of the
 
kir ,Itt (:rtill,.lie frst rrrist tihritt11ltWiswJt rice cro)ps
grow r(I whu grow non 

l icsh )Illii tislil (paji/,wi/,) For thl next c:ropr se.asonri, ti litst nrojll wust glow
;1 Ir mir 


irdIwIljd Whiih tlii ()ttirl.ic(r Water I!sgiven to tire gr(oup wrosI tlurn it is to grow rice 

I cii,,iilb iry(rr(1( irimdy-tl iran systs s cilnriit he adopttd at tiii,;tuibik level, water
 
sr;aIrrlty illly l)wrive i(rrii
biy esloliiyirngl srt:ir itrrargl(rnis at the teimpek or even at a 

(Ir l 
wh rs siw ii In (chodse tot ( lrotI r) 
splrlll rI hwel icalirot kanrxr: ()i reiisan(an irnforrlrai group corisistrig of 4 10 farm(rs 

m riadti t iri 

()avtild wats l-te(lirig, tilr lak relciving water diStrrl)ttoi uSllly appoints a special 
tf!lll (rfw;te;r tlard, (1)/01k r / t;CIa;I) to s;lfegLIard the water at important and stra
w(11( (liclvisiOll strrctiir is 

Wdl I)orrn)wtrig MItrn.g sobaks witi n atn irrigattoriO systemir arnd arlong irrigation sys 
ive:r (tr.;(e I sorte cases ittWor, albrig Irin vitins 0 rs allowed, In oth:rs- it is not A permit 

Issolli by tII(!s1l(llt titguir(in i :: ol(j )e sectreJ I n(i s( of water borroinwrg among differ
mtt Irr(ltti)ll ,systerl. alol(j it river coorse For water borrowing iirriorig sbaks within aI 
sn;ikgs!nt (irii(gltiOri systemri anud aiTonICg tempeks within a slbak, the decision ismade 
by the Imd(i oithil.stibakgede or surbak cnrcerned without the need for approval from the 
Si (Oti h;,' igcii rig 



54 CURRENT IRt St ARCI 

ConfitCt 1?IiM)[911?tro t Water dispLtes usually occur where water is scarce But it set
dom develops into fights and generally can be settled at the subak level Only in a few 
cases Is the Issue hroughIt to hi1gher authority -

Recent conflicts that reg[(lui(; the Involvemeit of tihe provincial (overnmirlent for resolu
tion have beenr hServet in Suhakge(de Pamia Palean, located irn the neiglhhorig districts of 
Baduing and ]1)a11ian, and were dtile t Olie n ificationl of several stiiaks 1 977 A dan,
which had previously sar:ved only thw su baks, was re(ilred tu serv(, nine (Tim FakLultas 
Pertanian Universilas IJ(layarn 1981) 

In generill, wiltl (lsiiites occlrred ilairlly )ecause Of the i:ncidence Of Water stealilrg
frorm the (ownstreall farmers by ipsteain farnmers within ain Irrigation systell.or from the 
downstreaml) lrr(ilationi system by the system upstream " Because the dami and the struc
tlurs Of i1riln SysteI.ls raIve been I1lI permaInent ly the government, the incidence of 
water stealinrg( has been (rastically redLced One )robable reason is the (diffictlty of 
marl ipulatlrig the ier manient structures 

Water stealirlg is strictly forbidden and is liable to a fine. The amounLt depends on the 
location of the tlit ia d varies frorrm stiak to subak The nearer the subak is to the dam,
the higherillh fill(e All matters dealing with subak organization, including sanctions for 
inflilctins against ruies such as water stealingi, are set ip ill the subak's by-laws. Each 
siilhik has its own witten ()iunwritten by laws 

Operatlotr ,Ul(/ Ityailtfircw o)f the Irrl.atwn system For jointly- ma naged Irrigation sys
teils, the manr system O&M has become the responsibility of tie government whereas 
fiat of the tertiary svsterl remllairis In lhe hands of the subak For farmer-managed irriga

tion systerls, the raimilrsystem arid the tertiary system C&M are completely in the hands of 
farmers on ;aself help basis 

In l)int lv inaiaged irr igation systems, the government usLyII' assigns and pays a dam 
I,,,i)i arl his assistants The (dam keeper is given a house near the darm1.' 

H-fhi ;i rmlilem (ail was built fly tIie goverrnment, each active member had to go
downl to the! river 30 70 times a year to repair the weir whlich was often damaged by
floods Sihiak Kesiut in the District of Tabarar, for examlple, had to mobilize about 25,000
ill)i 1(ilIt's per year to repair the weir on a self-help basis However, after the dam was
 

built, t e burder 
 of the farmers of the jointly managed Irrigation .-ystem- had been reduced 
to a ilimirll)(:il because O&M had been taken over by the goverilment. Only on particular 

o('Sn'-)s, siicl ias whrl tIle n(ain canal was closed by landslides, were the farnlers 
re(ested to help the g(ivernleit cleni the canal without any payment 

Little difficulty has been encountered so far il mobilizing the farmers to participate in 
sulch corn nLuial work Some explariations may be offered. a) the water openrug ceremony
(magl)'g toyia), whic;h Must be )erformed by all thlie farmers at the ulun erupelan near the 
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darn, and the inauguration ceremony of the water temple apparently bring the farmers 
together, reaffirming their solidarity and attachment to the irrigation system as a whole; b) 
the authority for water alloc-tion and distribution is still with the head of the irrigation 
association. I)ihe old canals of subaks are almost fully utilized, d) there fs flexibility in 
,II)lementiMg system lay (cuI,Q) there is farmer involvement through labor, either paid or 
Unp[)aI(d, and of locall mt1il (htring the construction stag; and I)Irrigatloln water has a 
social fillict i(l 

In iroblllilrg CorlitiimIal labor for system nraintenance, the head of the subakgede or 
sUtlak may assin(I the work amiong the meniber subaks or tenipeks on either a concurrent 
or rotational )bIsis,dep(endirig on tIre work 

RoIhqlu.os tllal/s Helgu()us rituals carried out by the subak are closely related to stages 
of ri ce cult vat nr Religious rituals seem to be a strong unifying element for the life of the 
subak More than (() percent of the annual expenditure of the irrigation association has 

ta w a
 b)een f(or timls (S i ll(!Ial 19841), Sutawan l al 1986),' In subaks where irrigation 
networks lien )iianert sltiirtues, almost all aninal expenses are for rituals. 

The main objective of tile rituals is to pray to God for His blessing The ritual may be 
)erfoirmed by the subak as a whole in the subak temple or individually by the farmer at his 

own altar Ii tile ice field 

TIme pirelira~tioMr i of rituals at tIle subak orim( execuLtion cubakgede.] level is coordinated 
by flir pekasel r or pekaseti gede For labor efficiency, the pekaseh or pekaseh gede may 
riltite the work assigmnents among lemileks or subaks Thu rituals at the tempek level are 
supervised ty tIre hread of tIre terrlek whereas those at the subak level, within a subak
gede, are sillervised by tre Iread Of tIre subak concerned 

The descr iptiol)n irf reltigioIs rituals !)y the irrigation association may go into many pages 
and is nit of interest Ier Suffice it to say that the kind of ritual performed individually by 
Irwfarmer as well as by the temrrirk, subak, or sUbakgede as a whole varies from place to 

place However, sonime inprortant rituals usually performed by all subak members together 
giy Ioyi, waitiar a) Irma., a openirng ceremory held at the beginning of the wet season at 

tre, uluin emlelai ortl tIre water templ buill near the dain (u/un suwl) b)ngusaba, a kind 
nit thiainksgivlng core irrory held pirior to harvest at a bedugul, c) fnanguik tniralna, a ritual to 
avoidi widespread attack of pests and diseases,(I)pwdailn, a ceremony for Inauguration of 
a siiiAk teinrleh, such as thre u/lun (tiIlnu (temple of tit lake) 

Eich )fthese rittuals isalso cIducted by tire individual member at his own rice field 
alar cailed sanig]ahcat i or u/ri f carlk Each merber of ite associat ion also usually con
ducts Idi(JlVi(lll rItrials Sld our the stage of rice growth, such as a) ngawit narnbah, 
before stlrting land pmeparation, Ih)fnutlior pailngowiwil, an offering before spraying the 
seed bed, c) ,nandu,, an offering made fust tefore transplanting; d) mniseh, an offering 
when tre rice! starts bloomirng, e) hntukukrun,, an offering when the plant isin the milk 
stage, f)(lewa fmlt. mmiediately before harvest, g)manyi, a thanksgivingia ritual held 

ceremony at harvest, arid rlanteflf), a ceremony performed after stocking the rice
Ir w 
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bundles or threshed rice at the granary. 

Fund raism Each subak has its own ways of raising funds necessary for rituals, and for 
repairing Irrigation struoctures and subak temples The sources of subak revenues are, 
among others. payment hy passi memsbeIs as sLubStItiote for labor (pem(goot or pengam 
pel), conlribulion In-kind paid by all the subak menibers (suwtinlb or sarm tahunX) fines 
collected from offenders of by-laws, cash contribution collecte( whenever needed from all 
Subak members (Ipelunrtwitn), rent from the sobak's rlice fields used for (dUckraising, and 
interest on loans (if The contribution by individual membersany) to aln individual member 

depends onlti suie of landhholding or the tektek recei ve(d by the m mber
 

IMPACT OF GOVERNIENT ASSISTANCE 

Study of the impact of government assistance to farmer-managed irrigation systems in 
Bali is limited The available research documents on irrigation development projects in Bali 
focus only on liteproduction and economic Impact of the project Moreover, no effort has 
been made to probe tlisocio-institutional implications of irrigation development projects.
Windia (1985), for example, in firs study on the impact of tertiary development projects, 
concluded that projects apparently (Ji(not bring about any significant increase in cropping
intensity, production per hectare, or family income of sample farmers 11 

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

This chapter raises isSies 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 obtained irrigation development assistance from the government. 
Although these are not the only cases, they may provide valuable lessons to irrigation 
policy makers enabhing future government assistance to become more effective and 
efficient 

Cases Illustrating Less-successful Projects 

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

Betitin Irryatioln Project Ths project, located at Betiting River in Bangli District, was 
completed around the end of November 1985 Itcombined two traditional weirs, which 
belonged to Subak Umadesa (upper stream) and Subak Denan (lower stream), respectively,
into a single permanent dam called Beliting Darn. The dan was buill ol the former upper 
stream weir. The Denan system then received its 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 mel, the level of Denan's 
canal toward the upper streani was lower than th at toward tihe lower stream so that the 
water flowed to the Denan wen instead of to the Denan lice fields 

The Denan farmers (:omplained of tied ird(c(ed warm supply compared to conditions 
before the project, an( charged the Uriadesa farmers with freq(pent water stealing at the 
diversion strIcture loced at UrIl(na(esa's miain canal The Derair ieadeis corplined that 
they (lid not know of tih i)ro (!e:t brefore is implementation They only hear(d that Cie 
governlmrent would give assistilce i were IIr ctd lint to (]row rice (iring 
corIstr lctln 

The Denan farinrers stilliwegard the water supply as reduced in slitl i)nire falt Ithat the 
irrigation ageci:y has buill a slcial sticrurre f:ncti rirng as a "Ihufini " to avoid water 
flowing hack lowaid the Denan weir The hea(d of Subak Denarn wants its own traditional 
weir up(raded aiid a (htrect water srlrtniuy Iroum the noiw djri through tire st ea.in and not 
froirn the newly built (hvison struct Iictei at O Ill iail( cnllaal of Unliaiesa 

Pal Mar(du,'alig / PN Manduiang Iii(gatim Projec(t r:orhinr two iriga]Ifyatiol Ito/ecf 
tion syste:ms, each orf wi:hr previously had its own welt liatird on the Jircrir Rive, Kiun(j 
kung District PN irrtilation system (72 8 hal was uristrarn, wher eas Mandmig irrigatiofl 
system (11 6 45 ia) was ((wn.strieimi l newly built gover nimirernt dairi combininirg the two 
weirs is about ot kil(inreer nhiwn.streaIr frnriii Pail well and located hewcen the two 
for ir werrs Th: new l iniay canal is joine(d to tire fr r rimnary cainal of tire Man 
duall. systeim 

The Pan and Mardliani. farimnrs were not adeqrlrely rnfor rued about tlir prolect, or 
involved in its planning and itmleirrewrtation Learning thill Subak Pau was to receive 
water frormr ;inew divisiorn sIrt,(Ihre, tire s-ilsik ieal rd(iuested that his weir should IMe 

pgrdled a drkept separate Ire irrigatioin systemni wasfrom1111 Maiduan Tire re(urest not 
accepted because tihe service ;'ea was less than 150 ha (a riiniiruin re(ireient for 
irrigati(n developniemit lr(jects) Therefoire, tire two systeis were combined intoi a single 
syslem coverrg a toital area of more tlhin 150 ia, aid tli(I)rrole(:t was (:iil)(I( irn March 
1986 The Pau farimrers are now (drawing water from a new division structure located at 
the forrnrer rrain (:arial of Mairungilrll systurin an( channelled throLgh a. flurIle that crosses 
over the road separating tire two sLIbaks 

The irtervirews wit h lir head(iof Suibak Pau were conducled in the first week of May 
1986 Althougih the new ;ystem had been in operation for less than three months, lhe iPau 
farrirers fell that witlhoutIitie addiotonal water supply from their former weir, the available 
walr supply was less tlian rr oerl(ct l(l(s d(ie to tir sMall sIte of tie flume (the head 
of Suhrak Mandurarig agreed) The head of Subak Paru felt disadvantaged biy Ilre; project. He 
therefore suggeste(l the following aliernitives. a) iis subak's former weir be kept function-
Irg inladditlor to lh!M pr(.'lt flure, b) tire fariners be allowed to take water directly from 
tire dlarm n1stead of ursing the present flure, c) his subak's weir be! upgraded and coin
pletely separated from Ille Manduang irrigation system; and d) the presenIl nlume be 
replaced with a bigger one. 
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Eitier socio-instilotoral probefrrs- renain as a conseglui ce of tire Unification Of the 
two irrijgation systeMs, SLch Ishow tihe two stbaks are to be orgarnized and coordinated, 
whether or riot a new Water ltenille .;toi iuilt lear the fneW/ ( in, and who will be 
resposirbsle for alhlc;llitil ann water bietweern thre two ubaks(listi 0i1>tirrfl 

Gove,,lrlitm as". 'llcl. i StilhA Rvdgldtil aid Silhak B th' lihe weir of Subak 
Bedutil isoil the tipper streanm aind thrat of Sutlrak Bintiunl is n tire lower stream of a 
tinall river mi Kar;I.nrasei; District Tlirdistance bhetweei tire two weirs is about one
 

In 1985. th ()()Vrilinwitlassisted iotih sibaks to heabilllate their main canals Tire total 
length of twui i:rrals of tir, two suLnaks IsaboLut 2,500 meiters (about 1,000 meters 
belhrgrnc 1g to .itrakPlifrgItul and 1,.500 mrreters to Subak Buirnbuni) Additionilly, Stibak 
BF(I(heIItirald its intake I(riladed 

liii~n( Ir i:nal.i tlrg.irlirg tHire
i iiacr and intake of the _((Iti(jil weir were, infact, only 
a1kind of expirIsinc (fa bigge prrrjel:t c;hllr Ire Ababi Irrijatiorn Scihemrre wiich covered a 
cormmrnand area nf rimre ii hoa tir 
of both stl)iks were riot inif(rrrnied hhmfnirind atbout the )r)lject., except during the con
structlion pihase wrii they wir iiit ii(:t(l riot t(igr(w rice 

1,(ta100 uirndler Baih Irrigaltroi Secir Project The farmers 

1tisunurtlirate that Si:lr ;in expensive project was poorly accepted by the farmers 
Many iiithe 1rriw Jie ulrnirlnrlrty bult slitcit-ires were left Idle because division structures
 
along the canal 
were not properly loc:ated During Ihre construction stage, tie head of 
Sibak lBirrnhung ird piotested arLouit tire ir1ilm)(0r)W i(iitiioin of division strLIctures bUt tll(
(:otra(:to)r i;d1 to follow tire project blitwmerint Aiti completio, marry farmeirs could not
 
n)bitair water irecaise tleir previously ripel ited carals arid jivision structures were closed
 
As a reslt, tley had Ir rianke IhoheS il0.1( tire newly built cirial, otherwise no water would
 
flow totreir rice fields
 

Tire hlirrlier s iii Stli)k Buinbubing wanted govern mrrent assistance to ugrace their tern 

prrary weir and its Intake into a inure permarl .liiscture Their weir had been freguiently
destroyed )yflood ard
Its Intake covered with sand, re(uJirirg about 350-600 hours of
 
coi11111tl1rl labor annually for repairs an(i irmaintlenance. Surprsirigly, they received
 
goverrnrrt -ssislrcefor tie i:arnal lining, which 
 was niot as urgently needed as
 
Irpfrovemrlts to their weir and its intake (Sulawai 
 el al 1986) 

Je+rtltIi y (/lw;oplmtn ptoc.s Tertiary developrent projects were extended to the 
jointly m Irrigati(in Governmernt asistance for improving tertiaryoranaged systems
works was given therefore only to irrigation systems 

net
raving already received main system 

devetloprment assistance 

Under the ltrtiary dievelopment projects, the government introduced a new perpendicu
lar branching type of division structture, known isa ngeiiruni system, which replaced tihe 
subak-b)lit straighrt tine type struct tre, known as a niinl)x system. Compared to tlie 
nurnbak system, the Inflow sections for the ngernrun were muntch narrower. In addition, 
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between the inflow sectonlO., a'stllilng Pool was iiadid wilth a (lelth of 15-20 centimeters 
(cm) The stilling pool was designed to enable the water to circulate prior to entering each 
inflow section so as to permit more (qJuitable (istrillon of water However, for the proper 
fooctr)or ril of this new struIcture, constant cli:,lin was necessary (Jue to the fact that the 
narrow openin(s were easily clogged iy dehris and the stilling pool easily filled with sand 
arid 1111.1d 

The cai(:,sli(ty of Stlbik Cetltk in Giinryar District (Sutawan et al 1984a) reveals sone 
interesting fintdii"js Ithe farnms in SULbak Celuk were not informed by the head of the 
sulak about the ,government assistance for tertiary development They only cam-e to know 
iboi t it after tie ;ontrtit:tor had disrTantlet lhe old perrilanerit structUres which had been 
built by Ohe sthlik on self help basis Although the stibak inembers expressed their 
()Jei'tits. the cmitractor Insisted oil following the (esi(n provilded by the irrigation 
a(jemii:y al tilac:ithe old ,stJiicttire.-swith the ngerirtn type, The farmroers seemed dissat-
ISfied with thei,r(Iir It ill";yswIo because a) itfailed to pirovide equitable water distribution 
to farmers gettmiu wili from the left or right of the boxes because the narrow openings 
were easily (:logged with grss arld leaves and the stilling pool filled easily with sand and 
mud, b) rotational water distritl)lion, used in (ases (if walr scarcity, could not be prac
ticed anymore because the water overtopped the Ciianl, arid c) the guality of the new 
structures wa, infmriot to those previoJSly biult by the subak 

Similar findings w" e rioted in other irrigation systems receiving tertiary development
assistance InStibakgede Tamrianbali, for instance, although the irrigation agency provided
information, SUbaik leaders had difficulty in crmtpreiending detailed blueprints and 
rei inrerld unawr e of tei re(al form of the fnew sti ctures After a number of new struc-
Itrres were comripletel, they reali/ed that the ngerirun stru(ctures were different from the 
earlhi ones built on a self heflp basis 1rd tri(ed to sto) further dismartling of the remaining
old structres However, the contractor continued to work according to the blueprint pro
vided by thme Irrigation igenrcy. After completion of the project in 1983, the subak cou!d not 
use one of the nowly blt stitu(tureS be(:ause, when I)lenitlf~, waler overtopped the canal 
and lamaged the etmimnkmmnet The farmers were compelled to replace this structure by
ti nitmbik system Fur tliemore, some of the nigerirun boxes were of inferior quality and 
were damiaiyedli frbeiiiit overflowing of the water The subak-built structures which 
were not retlicld by the new boxes are still functioning well (Sutawan el al. 1986). 

S ii lar i:oiipll nlts we re also expressed by farmers of Subak Sidayu in Buleleng District 
about the( relpla:ement of their numbak structures, which had been permanently built on a 
self help basis, by n(jerlirtn boxes. 

In other cases, however, particularly In subaks whicre the previous division structures 
had rlot yet been perirmanently built, as at Subak Mandi and at Subik Aya in Bangli District,
Flo corlfa lirts were made by farmers with regard to government assistance for tertiary
network improvement Farmers were satisfied with the new structures. Arid yet, the 
leader of Subak Aya imtself seemed to prefer the numbak structure. This was evident 
from his proposal (mentioredi during the interviews) that the remaining rnumbak structures 
shioulId be upgraded into permanent ones without changi ng the old design. 
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Cases Illustrating Rather Successful Projects 

The government has carried out an increasing number of main system development 
projects iri whi ch several traditional weirs were combined into a single permanent dam 
serving water to all the former irrigation systems Because the subak as an irrigation 
system is not merely a physical system but a social system as well, it is likely that irriga
tion projects cor biiir j several stliaks WouLlld criate t)rlOilns .St(C'IaS those iliustrated in 
the irevious section Althoilih systerm has lol.q )een completed foriainlln constr' ictloll 
somiie rl(jatioll porjcts thilt i:<iriin(; jprevioiisly iildepe(nlent systemis (as observed along 
the Ho River Ini Thaimiii District), te pi oblem of coortdirlatiolnl aliong these systems is riot 
bein iciorisidjered and II(!irobleni of how toimaniv ie the new system has not yet been 
fornililated fliis ihiite; that the socio Institutional aspects of such projects frequently 
seen)l to he: ie(yle ctid 

Irrigation dwevelopjiment projects dealing with only one subak or irrigation system seem to 
be more acceptable to farmer' ,'ian projects combining several irrigaton systems into one 
bec;ause, with iasingle stbak or irrigation systern, tie problem of coordination does not 
arise 

Prior to tIre Bali Irrigation Sector Project in 1979/80, tile government fund was limited. 
Sushiila (1984) notes that the basic policy of the government in providing assistance to the 
subak has been 1) to preserve the old canals as inmuchi as possible; 2) to request the 
inv,!veinent of farmers in the project , particularly during the construction phase, through 
cont ritit lon of labor a nd local rnaterial such as stones and sand; an( 3) to adopt tie 
subak's suqgeslions in laying. out the irrigatinri structires 

The adoption of such a poIcy, which no doubt secured the farmers' sense of belonging 
and sen,,e of res)onsibiIity toward the Irrigation system, might explain the willingness of 
farmers to partici jate in main system mainteniance whenever needed, although main sys
tern O&M usually rermains in the hands of the government. 

Due to the increasing nimiber of projects since the Bali Irrigation Sector Project, and the 
inadeqnacy of Irrigation agency personnel inhandling the ircreasing 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 
Implications, as shown by tile previously discussed cases illustrating less-successful 
projects. 

One development prolect which combined several Irrigation systems that could be 
regarded as a success Is the case of Caguli Irrigation Project located near tile Ho River in 
Tabanan District (Sutawari et al, 1986). The project combined nine subaks. Of these, 
Sambian, Sansam, Caguh, Kesiut, and Penatih subaks had their own weirs, whereas 
Anyarkuripi, Dukuhiaricak, Mumblu, and Batuaji subaks depended on water through seep
age. Under tle Caguhl 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 constrUctioP 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 Mumbo (a seepage subak)
refused to join the project However, after discussion at a meeting on 29 December 1978 
(which is considered the hirth date of Subakgede Caguh), they agreed to Join under the 
lollowing conditions 1) (hiring constrLIction of the dam, the ex;sting weirs would be kept
functioning as MUch as possible and the water shared with all SLibaks, 2)a single division 
box would be bilt for Subak Sambian and the canal diverting water from this box would 
only deliver water to its area (ie, no other subaks would be allowed to draw water from 
this canal), and 3) Subak MUmbri would join the project and become a member of tile 
subakgede if and only if it really depended ol the dam for its irrigation water If the 
Mumbo farmers COuld not grow rice without water from the five sLibaks with weirs, that
 
woould be proof that they really depended on the dla i for irrigation
 

During da i Constroction, the subaks were able to grow rice by building a tempor-iry

division structlore on a self help basis aliong the five sobaks concerned This temporary
 
structure was built usrng coconut trunks at the location where the primary canals of the
 
respective subaks were close to each other 
 (Thie project tIli/ed t islocation later to build 
the permanent division structure ) Subak Sarisan 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 temporary structure could be regarded 
as a "test case" for the new subakgede

The farmes were convinced that the project could really benefit them.
 

During construction, the project employed the farmers as hired labor. The subakgede

sold stories and sand collected by tfie farmers under the supervision of the leader of the
 
new association, who appointed through consensus.
was The proceeds went into the
 
association's fund
 

During constrlctiOn of main canals and division structures, water not available forwas 

almost two crop seasons and, as a consequence, tile farmers in Subak Mumbo and neigh
boring subaks, were unable 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
 
finally agreed to loin the subakgede
 

At the project's completion in September 1980, the keys of sluice-gates at the division 
structures (which ina jointly nianaged irrigation system are usually kept by the tukang 
empelan) were handed over to the leader of the subakgede, signifying that the authority for 
water allocation was in the hands of tfie farmers Near the dam, a new water temple was 
erected for use by tile member subaks arid 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 weirs, 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 ritu-Ils 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 to 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 temple 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 nf jointly-managed irrigation systems. In many cases, the subak leaders a' , 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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nurbak division structures failed to secdre 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 tihan the Sulbak-nmade division struc
tures; and 3) the new strUctUres were of inferior quality compared with the old ones built 
by farmners on a self hell) hasis. 

The cases IIusrated earlier regarhing the.- impact of government assistance for irrigation
development clearly support tIhe view that the "blueprint approach" has been less success
fUl thanlthe "participatory approach" to irrigation development. Therefore the participatory
approach should he employed in futUre irrigation 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); tempek (most popularsee 
term), lanyahan,munduk, and parnunduk. 

Bedugul rice field temple dedicated to Dewi 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 (inBali 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 kecatratan 
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Dewa nini 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 tradi!ional 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 treasurer; see bendahara. 

Kabupaten' district; administrative unit within a province. 

Kahyangan tiga 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. 

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

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

Kasinoman messenger; see juru arah and saya. 

Kecamatan subdistrict; administrative unit under the Kabupaten. 

Kelihan elder, head, leader; also kelihan pekasehan, head of a pekase
han; kelihan subak, head of a subak; and kelihan teinpek, head 
of a temnpek. 

Kertamasa system where rice is grown on all fields simultaneously. 

Krama 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 
a tempek. 

Lanyahan subsubak; see tempek. 
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Leluputan 

Magpag toya 

Mantenin 

Manyi 

Maongin 

Munduk 

Miseh 

Nandur 

Nangluk merana 

Ngasep 

Ngawit nambah 

Ngerirun 

Ngulu 

Ngurit 

Ngusaba 

Numbak 

Nyorog 

Palawija 

IN FARMER-MANAGED IRRIGA TION SYSTEMS 

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 season at the ulun suwi or ulun 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 starts 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 subsubak; see tempek. 

Pangewiwit an offering; see ngurit. 

Pasedahan cluster of subaks; see kasedahan. 

Pecelang water guards; see petelik. 

Pekaseh head of a subak. 

Pukaseh gede head of a subakgede. 

Pekasehan a number of coordinating units within a subakgede. 

Pemangku priest. 

Penasan informai group of farmers; see kanca. 

Pengarnpel 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 orpengoot). 

Pengayah active nember (i.e., fairmers who are actively involved in the 
daily activities of the subak); see seke/ie yeh. 

Pengoot payment by passive members of a subak as a substitute for 

labor; see pengampel. 

Penyarikan secretary. 

Petelik water guards; see pecelang. 

Peturunan cash contribution collected whenever needed from all subak 
members. 

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

Prajuru subak administrators. 

Sanggah catu small altar, see ulun carik. 

Sarin tahun in-kind contribution paid by all members of the subak, usually at 
the end of the harvest; see suwinih. 
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Sawah 	 irrigated rice field; sawah catu, rice field given to the farmers by 
the king in former days in Bangli District and in exchange the 
owner has been responsible for the performance of rituals at the 
Bukitjati Temple. 

Saya 	 messenger; see juru arah and kasinofnan. 

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

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

Sekehe yeh 	 active members; see pengayah. 

Subak 	 water-users' organization in Bali. 

Subakgede 	 intersubak coordinating body. 

SLIwinih 	 contributior see sarifi tahun. 

Tektek 	 a measure of water share. 

Tempek most popular term for a subsubak. 

Tenah 	 a bundle of unhusked rice around 25-30 kg; since one tenah of 
rice seed is 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 tektck, size of sawah, and the amount of rice 
harvest. 

Tukang empelan 	 darn or weir keeper. 

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

Wakil pekaseh 	 deputy to head of a subak. 

NOTES 

'In Karangasein District, itwas 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. 

http:0.35-0.50
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INSTITUTIONAL INNOVATIONS IN IRRIGATION MANAGEMENT: 
A CASE STUDY FROM NORTHERN PAKISTAN 
Anis A. Dani' and Naima Siddiqi" 

...a 'umber of the organizational arrangements and processes observed in Fai 
Muang Mai land other irrigation systemsl are expositions of an underlying prop
erty grid. That property grid, formed during the initial 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 
socro-lechnical process (Uphoff 1985b) consisting of a technical infrastructure and an 
Institutional framework which determines the use of that infrastructure. Both are equally 
important in the success of the irrigation system. 

Irrigation systems require considerable lk ,r 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 vested interest in the common property represented
by theii hydi ulic works (Coward 1983). These relationships are based on past and con
tinuing labor investments in the irrigation 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
tenis. 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 entitlemnt to a resource which offers "a stream of benefits to humans 
over time" may be useful. Mirroring the notion of the socio-technical process, harnessing
the stream of benefits requires bothl 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 Sc( imlst. oI IrnallonalCentre for Integrated Mountain Developmenrt (ICIMOD), Kathrmandu, Nepal; and 
"Coordinator, Women in Developinur, Aga Khan Rural Support Programme (AKRSP), Gilgit, Pakistan. 
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Regime (ibid.) which ensures continlilty and sustainability of the system. It is the non
perception of these regimes which has misled some into believing that the commons' will 
inevitably be overexl)loited (Hardin 1968). 

In addition to a hasic skepticism about the effectiveness of their technical capabilities, 
goverrmentsnt1 tant!r;1 Inl1agentcies often consider existing "social arrangements" 
obsolete, thus hq'itlifiiirliq modificat ions (Coward 1985.14). In order to refute these 
aSstilil)tions, the ca'llcity a i uittir of instittionall illnOVations fOLnd in Common Prop
erty Req;i.es with viable ii riqatloln systems n.eed to be (Iocuiliente(i and analyzed. 

FoLr hY)othess0 i r stLtJ( ted as c alarIicteiistic of thils process 

IIyptl.'s'. 1 Histor ca growt h aniid chainging externalities may SttiMUlate institu
tonaI inrloVal ons inI the uiles or organizational structures of Comion Property 
Reqimles 

HypothesIs 2 Barring complete breakdown or replacement of the irrigation system, 
these institutional iiniovations will adhert to tle log," of the underlying property grid 
(ie existing property relatiornships). 

Hypothes s 3 Al tIhouII somel Of its flnet IOn1S may becoimie redotndant, and some of 
the instiloonal rules accordirigly modified, the modified Common Property Regime 
will tend t) tli)caIte pre 0Xstiilg organizational structures as far as possible. 

HypothesIs 4 Whler the irtriation system is managed by existing organizational 
tructUres, llt ervelt io1 will succeed to the extent it builds on the existing Common 

Property Regime, 

Testing these hypotheses requires microlevel data to understand the dynamics of irriga
tion systems and to hisaggregate fihe coltrl)utiois made by the intervening agency and 
local Iroups to irrigatinl development. This paper analyzes a farier-managed irigation 
system In the Hunza Valley in northern Pakistan to test the hypotheses. Local farmers 
there have beell tapping glacial mell from thte Ultor Glacier to irrigate fields since the 
1880s. Two majOr changes in tihe irrigation management system are documented and 
examiinedi 

A private development agency the Aga Kihan Rural Support Programme (AKRSP), 
entered tlie arena in1983 ad1( has been suLpportirig coistro tol of a new irrigation canal 
to Sutpplement existing water resources This intervention sheds light on the directions in 
which similar agency-sponsore;( institutional changqes may occur. 

The historical evolution of the Irrigation system, and the villagers' response to AKRSP's 
post-1983 intervention, provide useful case study material which will be used to test the 
above hypotheses. Toward 'he end of this paper, an attempt will be made to derive impli
cations for developmrient theo:y. 

http:Req;i.es
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THE CASE OF ALIABAD 

i za 
more than 700 km froi Islnmabad along the Karakorum Highway. It is one of the three 
new settleiments - Hydcrahad and Dorkhand are the other two -- which have developed 

Aliabad is located the H nII Valley, 100 kilometers (kin) beyond Gilgit and slightly 

out of the expansion of tihe fahied capital of HuIza: Ballit (now renamed Karimabad) and 
its satellite, Ganish Th(se villages are contl(iIOULS and share the saine water resources 
enlianating fror1 tIe Ultor Glacier 

Atiabad was estahlished duting the last two decades of the 19th century when the then 
Mir of HuL/a auithi r,/eld sele cted households from 1t1e four lineages living in Baltit --
Birataling, Brong, Dirainiting, and KIiurkutz -- to construct an irrigation channel from the 
Ultor Glacier heyord Baltit i 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 Baltut and Hyderabad, tiis paper will focus primarily on tie three Aliabad 
suhtsystenls. ThUse suhsystenIs act as a second level of organization.' 

Two smaller settlerents Aga Khanahad and Dorkhand -- also come within the sub
system management level of Alabad. Residents of these two settlements are from the 
samie four Iineages as those of Alhahad but they tingraled here from Ganish, a village in 
the foothils of Baltit The relatively siaIll unmber 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 yirtually as neighborhoods of 
Alhahad In the Hunza context, neighborhoods can also operate as corporate units which 
may override lineage considerations 

Segments of (isparate lineages, and even of disparate clans, compose the neighbor
hood. ,Athough the neighborhood does not have the sharply defined collective iden
tity of the village nor the village's Imnly functional attributes, it is nonetheless corpo
rate. It is a durable, named group with recruiltme it based on residence within 
marked sections of the village. It has explicit sanctions and commitments overseen 
by an executive coinrmittee, and regularized arrangements for the safeguarding of 
women and prol)erty and for joint ritl and economic activities (Ali 1984:236) 

As shallIhe seen later IiI Iis paper, the operational units chosen by the villagers to form 
village organizations under AKRSP's auspices were precisely these six units -- four 
lineage-based tLinits from Aliabad and two neighborhood-based units from Dorkhand and 
Aga Khanabad - which agreed to cooperate at one level in the irrigation system. For the 
purposes of this paper, these six units which form part of the Alhabad irrigation subsystem 
will be CdiscLssed 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 19.85). 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 lands 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 in Aliabad. An early variety of maize is sometimes 
planted but the( low grain yield means it is used largely as fodder. Some buckwheat and 
barley are also planted. Alfalfa is cultivated on the steeper slopes as winter fodder. 

The residents of Al iabad and, in fact, of all HunzII.uku tz , practice an intensive form of 
agroforestry, combining fodder production with extensive horticulture and silviculture. But 
traditional riles prolibit tree planting within 24 gash (literally "forearm," meaning the 
distance from fingers to elbow or aboLt 0.46 meters), or 11 meters of a neighbor's wheat 
field Aprcots are tlie most abundant fruit and, along with apples, a:1rionds, and grapes,
provide a crit cal riitr ional Isu)plement The significarce 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 witlh an average of aboLi 96 trees per household. This is not an unusual 
rniber for the HJIIra Valley Apples and other exotic fruit such as cherries and porme

granates are now preferred because of the higher market vallue after the opening of the 
Karakorum Highway in 1978 Poplars are the most common trees and are preferred 
because of thMir rapid growth, straight pole-like trunks, and value as fodder. Other trees 
include willows and Russian olives (eh10u.MIs) 

There is potential for fLirther 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 [rousehold. 

The major constraint for land dtevelopment is water scarcity (Table 2). Understanding 
the irrigation system is necessary before the discussion can proceed further. 

THE IRRIGATION SYSTEM 

Due to the extremely low rainfall, irrigation plays a critical role in the entire Hunza 
Valley Glacial melt is tapped and carried up to 10 km through indigenous channels (kuh/l) 
across precarious slopes to alluvial fans and river terraces which constitute most of the 
arable land. These kuhils often have to cross almost vertical rock faces and a passage is 
then carved oit or blasted along the rock wall. As in the case of landslide-prone areas in 
Nepal (Martin and Yoder 1983), kuLIls 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 oiycrnization Number of members Developed Undeveloped 

Biratalirg 83 253.0 41.5 
Brong 85 121.5 253.0 
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 1262.0 464.3 

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 9.5 

'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 Alhabad. 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 kuhl 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 kuhI had a very small command area and was nr,t much use to 
the farmers. It fell into disrepair and disuse after the first few years. The second was by
the Northern Are's Works Organization (NAWO) in 1975. Construction of this kuhl was 
aborted because ii was considered technically too difficuilt. 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 sLimmer 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 kuhl, Barbar kuhl is also shared by Baltit, Hyderabad, and Aliabad. In 
fact, they s;are a common intake from the glacial stream. Water is released in Barbar only
when it is 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 divertcd 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 Surnatran penaro (Coward 1985) and Nepalese saa
chjo (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 regulatory gates but because the major share of its discharge is ear
marked for Aliabad, its role is less crucial. Water has been allocated to Hydejabad 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 (torP,), 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 ,,hr.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 
bt2n paid Rupees (Rs) 200" (US$14.29) per lineage and provided a small amount of essential 
commodities in-kind by eact hOuLSehold. Auditional yatku n are appointed to supervise the 
flow through the other regulatory 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,.- hat of individual farmers, water is shared on a rotational basis 
by the warabundi system f,, 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 HJnza 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.
 

Trec;, 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 
horticulture development even though cash returns from orchards are at lEast 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." 

http:US$14.29
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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 Karakoriun 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 reas!.ignment 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 kuhl 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 kuhl 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 al-ways 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 repairs, 

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 disasters 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
incidence 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 Management Structura 

The earliest reported management structure was lineage based. Because at the time 
;,bbd village was initially established, the settlers were alloted blocks of arable land on a 

lineagu basis to be internally allocated within houeholds of the lineage, water shares 

http:US$21.43
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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 dlay 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 jirga (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 
Aliabad subsystem. It acted as the sanctioning body, and had a supervisory role. It was 
also the forum for 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, d'stribution would again commence from the head. To ensure 
equity, distrt)utmon 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 lineage being responsible for water distribution for one year. Although this 
distribution system IS apparently quite different from the previous one, it seeks, in fact, to 
remove the conItradictIor between the accepted relationships of landed andproperty
hydrological possihilities. It Is thus an attempt to rationalize the distribution system in 
accordance with the demands of the underlying property grid (Hypothesis 2). 

Thme lirga 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 numbprs 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 irga hais been replaced by the Volunteer Corps of the Ismaili 
Communi ty (all resldents of Aliabad 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 
palrols the length of the kuhtls to guard against possible misappropriation or natural dam
age to the irrigation structures. Minor maintenance jobs are done by the Volunteers, but 
they mobilize 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 is 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) in 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: it 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 situaLion 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. 

Brornley (1986) classifies positive reciprocity as the most preferred form of interdepend
ence in Common Properly Regimes. The nature of relationships 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 Common 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 detail in the next section. 

INTERVENTION BY THE AGA KHAN RURAL SUPPORT PROGRAMME (AKRSP) 

AKRSP is a private, non-profit organization, seeking to induce community-based agrar
ian 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 (PPIs), 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 PPI as anentry point; and Village Planning to develop a sequence of profitable projects for the village Planning is thus made "location-specific" (Coward 1985 14) and is "inductive" 
(Uphoff 1982) in nature. 

For extension, AKRSP relies Socialon Organizers. Their functions are analogous tothose of Group Organizers in thu Small Farmers Development Programme in Nepal (Ghaiand Rahman 1979), Community Organizers of the National Irrigation Administration in thePhilippines (Korten 1982), and Institutional Organizers in the Gal Oya Project in Sri Lanka
(Uph,off 1985a). AKRSP's Social Organizers are provided technical backup by a full-time 
sub-engineer who stays with them in the fieldi 

After a PPI is identified, it and the villagers are surveyed, and cost estimates preare
pared by the AKRSP sub-engineer These estimates are further negotiated downwardthrough dialogues with the VO AKRSP does not adhere to the policy of mobilizing freelabor in lieu of participation The cost estimate 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 ofmaterial and a reduced amount In 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 carried out entirely by villagers, costs are one-fifth ofwhat they would be under the contractual system followed by government agencies.8 

AKRSP then holds a final dialogUe with the VO regarding the basis of its terms of partnership. In brief, these amount to forming a VO which assembles regularly, undertakes
collective responsibility for implementation and maintenance of the PPI scheme, encourages niernbers to save a small amount at each meeting, 9 and pledges to participate inother development projects of AKRSP. If the VO fulfills these conditions, AKHSP concudes
what they call the "third dialogue" by handing over the first ino(allment 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 tle 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. Tile six VOs, considering themselves part of the same irrigation community,
decided to nool their PPI grants AKRSP had not encountered this situation before but 
decided to go alo'. 3l 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 Alhabad's agricultural land is 4,674 
meters'(. The kUhl is designed to have a top width of 1 2 meeters, bed width of 1.2 meters, 
and depth of 1.0 meter. The kuhl is expeced to have a discharge of 5 cusecs when com
pleted. The water discharge at tile intake is 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 reliable discharge for Aliabad than the existing ones. However, the 
abandoned Northern Areas Works Organization (NAWO) kuhl 10 meters above the AKRSP 
kuhl being constructed Is 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 Implementtion 

Although the PPI grant for the construction of the kuhl was limited to six VOs within the 
Aliabad subsystem, these VOs negotiated with the four VOs of Hyderabad and four of 
Baltit 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 Aiabad 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 kohl 

One of AKRSP's admonishments to the VOs has been 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 VOs, 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 explicitly prove Hypothesis 4, it can be suggested that 
one of the reasons why AKRSP's Intervention in Aliabad has succeeded in galvanizing 

i
locals into actioin is, that t lt.pro(r ain had the capacity to absorb local modification which 
str ctUrired tle constructioin of Aliabad kuhl along the lines of the existing hydraulic 
regime 

The organi/ation of constitic ion thus resemble!; the three-tiered structure of the exist
inq irriglation system At the top is the Federation of all potential water users, a total 
strength of more than 900 hiousefhoids The second level contains the three subsystems: 
Aliabad, Hyderabad. and BaItit, which also exhibit a corporate identity in tems of major 
decision making The hilrd level 's that of the VOs, the level which AKRSI usualy deals 
within its development work 

The VOs thuis act as lie "h idfiri blocks" (Coward 1980) of tile higher levels of organi
zation. Aliabad seems to support the restlts of tile analysis of oural local organizations that 
"the best structure is a combination of an assembly of all members, meeting periodically, 
supplemented by sone committee system, possibly an executive committee" (Esman and 
Uphoff 1984 144-146) 

Current Status of Aliabad Kuhl 

Tile work proceeded rapidly during the first year but even the combined grants of the six 
VOs proved IrIsuffic!ent 1 :e estimate of required materials and labor proved to be an 
underestimnate Actually, '", villagers say, and the Field Engineer verifies, that the VOs 
decided to enlarge the sfL of the kuhl beyond that of tile original design to increase the 
discharge This resulted in a higher raiW of uIInZatori of materials and labor per unit length 
than originally anticipated 

To compensale for this, the Federation solicited contributions from tie 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."drill machine. When 
their cash ran out, another colhection of Rs 21,000 (US$1,500) was made for explosives. In 
spite of these efforts, an estimated 20 percent of the channel still remnaied unfinished by 
the end of 1985 

Unwilling to give up, Alabad'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 developrient budget to each of its members for local development. 
Lacking tile 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 kuhl 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 kuhl 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, is inmpotant It is indicative of a growing recognition of institutional devel
opment and participation 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 Alrabad, as in many other villages in the northern areas, AKRSP's strategy of relying 
on local knowledge for planning and design, and collective management for implementa
tion and maintenance has been markedly successful (Hypothesis 4). Aliabad kuhl is now 
closer to completion than 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 irrigation 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 1.00 households. Larger villages, with a much wider resource 
management area, nay 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 irrigation system. 

For all practical I)urposes, the irrigation system functions as a Common Property
Regime The irrigation regime is characterized by positive reciprocity among all its 
members, manifested in the periodic renewal of their relationships through participation in 
maintenance tasks 

Junior water rights for tree planting were recognized as one of the major constraints to iand 
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 
te transformation of Aliabad from a subsistence economy to one that is more market-oriented. 

The eVolut ion of the irrigation management structure from a simple lineage-based one,
through a three-tiered struicture with the addition of the iirqa, to management by the 
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Volunteer Corps is the history of continuous adaptation to changing constraints and oppor
tunities These institutional innovations le at the core of this discussion 

In the first instance, institutional innovation (fornmat on of the jlirga) was a response to 
historical growth The iore recert iirnovatr (oinobillZatlonof the Voltinteer Corps) was 
stimulated by changing externalities which completes the Iog:ic of Hypothesis 1 In both 
cases, compliance with the fundarieIntal p)roperty .rit is observed and property relation
ships stay unaltered Furthermore, elements from the existing Or(jariilatiOal structure are 
retained Hypotheses 2 and 3 thus al)f)ar to t)(e Sili)porte( by the Aliat)ad case 

AKRSP's role as an indirect inlvestor ini the irri(jation system was accepted positively by 
the villagers of Aliabad because the pr i)L.rill has io ixe to grind and does not, in any way, 
affect the claims of villagers to water dI stH)se;(ltiit land use rights AKRSP has proved 
effective in r obiliziini local skills, knrowledge , arid oraniilatilonal strength In fact, the lat
ter has sonietimes gone far beyond what AKRSP hiad ervisa.ed by progressirg beyond the 
horoigerieous villae orgarli/,ition strLcture to multiple levels within a larger irrigation 
system Aliabad is a Prime exarmple of this outrowth The three.tier strticure is a direct 
descendant of irrigatoi systems prelating the atrival of AKRSP aid iS a success precisely 
because of that heredity This riot only Supports Hypothesis 4 but also links back to Hypo
theses 2 and 3 which also seem to follow as corollaries of Hypothesis 4 

Intervenin -. lncieswould (ho well to learr from AKRSP's experience in Aliabad which 
clearly demor. 'es the benefits of working with existing organizat ions Ihese are neatly 
sLimmed LiP in a recenl state-of-the-art review condutCed for the Water Management Syn
thesis II Project. 

What is []lost valuable about existing organizations 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 interventions which ignore this and annex existing rrigatmon systems within an 
external management structure tend to alienate local groups from the hydraulic property 
they have created or acquiired (Coward 1985, Danm 1986) 

The alienation is, however, not lirlited to material alienation of farmers from their 
resources It also extends to cognii e alienation ca used by the realization that an external 
entity now has more authority over their resources than t hey have This results in the 
alienation of responsibility for maintaining the resource base (see Dail, 1985 and 1986), 
as is happening witI tle NAWO irrigatton channels which local farmers refuse to main
taMin Such ahienation has been tie bane of many developlment programs 

The obvious lesson is that public interventions which search for and attempt to build 
uprn existing organizations will ensure continuity with the past and, therefore, may be 
easier to sustain in the long run 

http:ervisa.ed
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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 in tle absence of clear tenurial and user rights 

2 Farmers are capable of mobilizing substantial resources for the development of their 
hydraulic 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 familiar with 

4 Existing organizations may operate at more than one level. The number of levels 
depends on the complexity and size of fhe irrigation system and 100 households seem to 
be the limit 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
 
orga niizatonal st ruct ures
 

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

NOTES 

I d(lt/f S hlul "COiii)folos" is usually defined as a "Iracl of land owned or used jointly by members of a comniunity" 

l,,i'Jlpmffp 19851 C r ,4 h'v,,l'-, )f orqgunh/aloih,ipi on 

Thw [#ril Hiwo,ifi Is5 iiiti,, its i geneir Iidi for all nalives of HUnza The lerm may also be used in a more 
(w51riclv p'r tosh ieffw ( I 011. descenailnts of tlhosf! who rtsil 1it thapita of old Htiaj (i e , BaIliI) 
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'Personal communication (1986) with Sher Ghazi, AKF ,;P sub-engineer, Hunza Social Organization Unit. 

"ori literally means plugging a water outlet Since only the stone outlets can be easily plugged, tori is commonly used to 
refer to the outlet 

14 00jRupees USS 1 00(1984) 

'See Khan and Husain (i 98C for an introduction to AKRSP's approach. 

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

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

"'The engineering 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 National Irrigation Administration (NIA) of the Philippines for assisting communal irrigation systems employs what is now widely known as a participatory
approach. NIA experimented with this intervention method in one project in 1976, anddeveloped and improved it in 16 other proiec's between 1979 and 1980. In 1981, NIA
began to implement this m.thod nationwide. A key feature of W!A's participatory approachis the fielding of full-time organizers to a projpct area months before NIA begins construc
tion of the irr.gation project. The organizers help prepare the farmers to work with the
engineers to plan the layoui and design and construct the system, and they use thevarious planning and construction activities to develop and strengthen the irrigators' asso
ciation. The organizers continue to woik intensivery with the association until the end ofthe second crop seaso-i fcdIowing the completion of construction. During this period, theyfocus 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 program.' The Institute of Philippine Culture (IPC) undertook this stud, with financial support
from NIA and the Ford Foundation. 

RESEARCH DESIGN AND METHODOLOGY 

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

Sampting Methodology 

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

Sample communal projects. Three considerations guided the selection of the samplecommunal projects. First, because NIA began construction of participatory projectsthroughout 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 including all 12 regions of the country in the 
study. Consequently, five regions were designated as research sites taking into account 
the geographical 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 ,A r'ported 
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 11 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 

2 5 
3 2 
4 1 
5 2 
6 0 
7 1 
8 1 
9 2 

10 0 
11 4 
12 4 

Total 22 

Nonparticipatory 
Region 1 10 

2 5 
3 5 
4 7 
5 2 
6 3 
7 0 
8 0 
9 0 

10 3 
11 1 
12 2 

Total 38 

11 11 
4 9 
9 11 
5 6 
5 7 
7 7 
4 5 
0 1 
4 6 
1 1 
5 9 
5 9 

60 82 

9 19 
5 10 
4 9 
4 11 
3 5 
3 6 
0 0 
1 1 
0 0 
7 10 
2 3 
2 4 

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 either thelayout map, and "parcel
lary" map or paddy map of the system's service area. 2 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 equipped 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 recoids. Data on the association'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'sfinancial records and validating these with the association leaders. In systems where theassociations 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 maintenance 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 4-6days. During their stay, the senior researchers first reviewed the data on the systemsrecently completed by the field researchers sothat a call-back could be immediately conducted if there were gaps and discrepancies in the data. They later joined the fieldresearchers 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 thee dimensions of irrigation: the physical irrigation system, the irrigators' association, and farmer
government relationships. 

Physical Irrigation System 

NIA's construction assistance to the sample systems may be classified into three types ofdevelopment schemes. The first type involved the improvement of an existing system sothat it would irrigate an expanded area. This improvement could include tapping a newwater source and constructing a new diversion structure in order to deliver water to unirrigated 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 constructing a system in an area 
where farmers earlier had an irrigation system which was destroyed 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 intoone communal system, while 82 percent of nonparticipatory systems were improvementsand expansions of existing systems. About 42 percent of the participatory systems weresituated in distant sites where the terrain was often hilly or rolling, while 82 percent ofnonparticipatory systems were found in the plains areas. 3 These differences implied thatparticipatory systems were more likely to encounter technical difficulties in developing the 
system. 
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The study, however, revealed conwrary results (Table 3). Participatory systems turned ow 
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 (about 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 trose in tonparticipatory 
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 farmersa 190 730 

Percentage of NIA-built canals abandoned 
or rerouted by farmersb 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 defectivec 13.03 

'It - 1.87 (p < 0.05); 11z- 0.91 (p < 0.18); Cz = 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 

19.46 
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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 246
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 sample communal 
systems, and percentages of design and service areas actually irrigated; 1984/85 wet 
season.
 

Area and crop season Participatory Non participatory 
(n - 24) (n =22a) 

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 
participatory 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
helped 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. 4 
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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 tvio types of systems.
However, participatory systems experienced a significant increase in all three cropping 
seasons while the expansion in nonparticipatory systems was not statisL.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 ar.as 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 yields 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 z 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 seasonb 73.58 82.90 

Changes in % wet season ar:-a irrigated in the dry season 
Difference betveen before and after 
the projectc 9.36 0.39 

"z 102 (p< 15) z 0.55 (ns), Cz 1 2 3 (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 strujctures to ensure that irrigation tasks were properly attended to in 
dispersed sections of the system. For this purpose, the associations divided the system's 
service area into small Onits 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 involve farmer groups in different parts of 
the system in system management. Only 59 percent of the nonparticipatory systems did 
so. 

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.6 The 
results showed that participatory systems 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 apart b Nonpart T-test & sigr.;ficance 

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 mean score 3.42 1.93 2.24; p <0.01 

aparticipitory; ONonparticipatory. 
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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 to 
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 leaders/ip. 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 officios (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 

Mean number of central 
level officials 

Parta 

10.88 

Nonpart" T-test & significance 

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 

Ratio of association 
leaders to system users 

15.58 

1:9 

12.00 

1:14 

1.87; p '0.03 

1.64; p <0.05 

aParticipatory; bNonparticipatory. 
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A second aspect of irrigation leadership pertains to the distribution of the leaders. Stu
dies indicate the importance of leddership 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 association leadership of farmers from the system's expansion areas. Significantly 
more central level 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, te management of the 
irrigation system suffers (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 noriparticipatory 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. 7 

The systems studied, however, included a few of the long-existing communal systems,
called zanje-as, which have well-developed maintenance practices.8 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 types 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 ,istribution observed.9 
The study lound 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.a 

Water distribution Participatory Non participatory
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 
aOne participatory and one nonparticipatory system had very small 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. 1 For this purpose, 10 financial management practices were utilized as indicators 
of the association's financial management capability.' 2 The results showed that participa
tory systems had better capabilities for financial administration than the nonparticipatory 



104 CURRENTRESEARCH
 

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 documents (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 
mcnitor the payments made and collectibles received from each member). 

Table 11. Mean scorps 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 1.59; 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 bookkeeping 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 a . ,mbly 0.42 0.09 2.64; p <0.0005 

Banking the association funds 0.54 0.32 1.53; p -<0.06 

Total mean score 5.11 2.45 4.42; p <0.0005 
a'Participatory, bNonparticipatory 

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 loans 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 be 10 percent of const, uction costs or 

,Pesos 300 per ha (US$14.72)' to be irrigated by the system, whichever was lower. How
ever, beginning in 1985, the associatiors 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 he turned over to 'he association. This is consist
ent with the government policy ihat communal systems re 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 simrly shut down the irrigation system when the associa
tion failed to remit their amortization payments. Implementing the Dolicy conditions of the 
construction assistance to communal associations therefore rests largely on the basic rela
tionshio bctween 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 noi participatory 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. Farmers' mean per hectare contribution (in Philippine pesos) to system construc
tion costs in 42 sample systems, 1984/85 wet season. 

Category Part' Nonpartb 

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 ol. e u.ei 348 44 
aData on the farmers' contribution to system cuostruction costs was not available for three systems which had 
not been turned over; bNIA's estimate of the potential service area of one nonparticipatory system cou;d not be 
ascertained. 

http:US$17.52
http:US$14.72
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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 systems was done during festive events attended by 
a majority of the association members as well as by key NIA regional and provincial per
sonnel. 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 Non participatory
 
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 65 

Association president 0 0 4 20 

Several association officials 2 10 3 15 

aOf 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 turnover 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 (Table 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 
(n 17) 

Nonparticipatory 
(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 thi'ough 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 NIA dssisted 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 i: system, used water distribution methods that responded to the fluctuating
water supp,,es 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. 

NiW'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 NIA-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 tifemethodology and findings of this study are found in de los Reyes and Jopillo (1986) 

2The duration of the walk-through depended on the size of the system's actual and potential irrigated area,
complexity of the canal network, topography of the area, and tileweather. In general, it took twice as long during
tie 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 
(i.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 locations of participatory and nonparticipatory systems. Until the early
1980s, NIA's communal assistance 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 tileparticipatory program, NIA assisted 
more projects in 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) 

51n 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 0, 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.
 

'Mobilizing labor for system maintenance has special importance in tilePhilippines 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 is to be continuously delivered to all parts of the system. 

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

!T;iese variables are used because, in the wet season, communal systems generally serve to supplement rainfall.
Yet, there are still extended periods with no rain and the availability of water becomes critical for the standing
rice crop In the dry season, communal systems enable farmers to cultivate a secoid crop. Such irrigation
decreases tilesystems' water supplies, requiring 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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10The association's adoption of a rotational distribution method was often the result 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 white the other 29 percent adopted it prior to NIA's construction 
at"sistance. 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, materials, 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. 

'2Like 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 scoring method was used in both indices. 

13Pesos 20.37 US$ 1.00 (November 1987). 
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Figure 1. Map of the Philippines showing the research sites. 
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ISSUES RELATED TO INTERVENTIONS
 
IN FARMER-MANAGED IRRIGATION:
 
REHABILITATION OF ATANK 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 
itrigated 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 efficient 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 systens 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 

Directui ail *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, on-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 prescrihed 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 
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practices; and 10) organization of farmers' committees and supporting services for regula
tion of water. 

THE REHABILITATION PROJECT 

Padianallur tank has a free catchment ot 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 
3thousand m as against the designed waterspread of 97.7 ha with a storage capacity of 

817 thousand M 3 . The loss in storage capacity over ti e 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 by 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 97 260 a 

Slope (%) 3.0 1.5 0.5 0.05 

Soil classificationb RL RL SL SLFS 

Erosion Mod Slight-mod 

Fertility Lowc 

Vegetation (%) 
Agricultural crops 15 90 30 go d 

Weeds 40 e 

Tree plantation 20f -

Ragi & vegetables  - - 10 
Barren 65 10 30 

aGross (240 ha net) bRL red loam, SL - sandy loam, SLFS - sandy loam & loamy fine s ind; Cpoor in 3vailable N 
& P204 , well-supplied with K, free of salinity & alkalnity; dmainly rice; enui grass; feucal iptus. 



116 CURRENTRESEARCH
 

The storage capacity of the tank was originally designed for two fillings per year, with a 
3total storage of 1.634 million m to supply water for a single crop of 260 ha at the rate of 

3158.5 ha per million m of water stored. The quantity of wa-er 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 will 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. 

1010- rBl 5 _ _" NEWBUND 

1000- .. ,- ORIGINAL DESIGNED BUND 

990--

980- . . 

HYDRAULIC GRADIENT 45 1 

970., 

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 21.75 m 3/sec from the free catchment, and 2.38 m3/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. 

Therq are four irrigation sluices. Sluice 4, a rectangular notch 0.5 meters wide with 
a sliding shutter, is located 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 Padianallur tank and crops grown in the tank command area from 1981 -86. 

Yea' 

Crop season" 1st 

1981-82 

znd 3rd 1st 
1982-83 

2rd 3rd 1st 

1983-84 

2nd 3rd 1st 

1984-85 

2nd 3rd 
1985-86 

1st 2nd 

Max storage (mlhon m'i 
Date measuredi 

050 
Nov 81 

022 
Feb 82 

051 
Nov 82 

071 

Oct 83 
068 

Feb 83 
073 

Nov 84 
066 

Feb 84 
073 

Nov 85 
070 

Feb 85 

Crcps ra sed (nal 
Rce, direct sown 
Rice. transplanted 

Rce total 

15959 
7660 

236 19 

4397 

4397 
1078 

1078 

16077 
7894 

23971 
4809 

48 0C 
931 

931 

15624 
8347 

23971 
15293 

152 93 

1658 

1658 

16432 
7082 

235 14 

8250 

8250 

1244 

1244 

11743 
8524 

20267 
13273 

13273 

Green gram 
Groundnut 
Ragi 

Chill 
CumbulBalra) 

Gingel;y JSesamum) 
Tapioca 
Vegetables (Brinjal) 
Sugarcane 

68 13 
1435 
042 

013 
9 88 

-
0 75 

-

-
159 

2245 

092 
416 

1 95 
1 71 

7248 
1419 
042 

013 

062 

222 
2382 

-
416 

250 
136 
0 65 

. 

-

203 
017 

019 
-

336 

-

1634 
1734 
2.50 

057 

-

4.35 

051 
1229 

-

1.31 
. 

150 

-

7 15 
029 

4.21 

Total Inon-rice crops) 
Total jail zropsl 23619 

8666 

13063 
3278 

4356 23971 
8784 

13593 
3471 

4402 239.71 
2,39 

15532 
336 

1994 
-

23514 
41.10 

12360 
1561 

28 05 20267 
1165 

14438 

Year 1981-82 1982-83 1983-84 1984-85 1985-86 

Rainfall received (mim) 
Southwest monsoon (Jun-Sep) 
Northeast monsoon (Oct-Dec) 
Dry weather & summer (Jan-May) 

487,80 
54200 

373 90 
426.40 

2.00 

80060 
80960 
37720 

49020 
70200 
115.20 

352.20 
933.20 
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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earthen cuts. This is an annual feature resulting in breaches to the tank bund during the 
subsequent floods. Sluices 3 and 4 are leaky. The leakage from sluice 3 was as much as 
18 percent of its designed discharge. These sluices have to be repaired and made water
tight to fa'cilitate conservation, and improve control of water regulation. 

Table 3. Location of sluices (with circular tops and rectangular bottoms at sill level), speci
fications (in meters) of tank structures, and command area (in hectares) at Padianallur tank. 

Sluice Location Sill level Size of opening Area 
Top Bottom Top Bottom 

New LS 358 98.74 98.14 0.10Odia 0.lOxO.125 6 
1 LS 680 97.84 97.24 0.146 dia 0.30 x 0.175 82 
2 LS 1166 97.63 96.93 0.150 dia 0.15x0.175 137 
3 LS 1443 97.70 97.08 0.200 dia 0.30x 0.175 33 
4 LS 1771 98.29 98.14 0.40x 0.86 0.10x0.15 8 

Note: LS = longitudinal section; length of tank bund, 1845 meters; top width, 2 meters (proposed increase to 3 
meters); side slopes: front = 1.5:1, rear 2.0:1; Full Tank Level (FTL)= 99.15, Maximum Water Level (MWL)= 99.6 
Tank Bund Level (TBL) = 100.5. 

Main irrigation channels are aligned mostly in cutting to minimize seepage losses. As 
their bed levels are lower than the adjoining field levels, water is diverted from these 
channels to the field by heading it up with temporary earthen blocks. As the water level in 
the tank goes down toward the end of the irrigation season, the farmers remove the silt 
and deepen the channels to make full use of tank storage. 

The command area is gently sloping eastward (0.05 percent); the soils are sandy loam
 
and loamy fine sand, low in organic matter, nitrogen, and potash and well supplied with
 
phosphorus. 
 Both soil and water from the tank and the wells are suitable for irrigation and 
do not pose any problem of salinity. The extentSof land holdings in the command area 
varies from 0.1- 5.1 ha. The command area totals 260 ha in the 3 revenue villages of 
Padianallur (157 ha), Theerthakarayampattu (28 ha), and Palavoyal (75 ha). But, in many 
years, the farmers cultivated only 163-239 ha (63-92%) for want of an adequate supply of 
water to the tank. The distribution of wells under each sluice command and the area 
irrigated by them are furnished in Table 4. 

The water table in the command area during the post-monsoon period is 0.35, 0.54,
1.40 meters below ground level in the head, middle, and tail end reaches, respectively.
There are 30 open wells and 20 tube wells in the area, of which 22 and 16, respectively, 
are presently in use., Irrigation from wells is resorted to when the tank is dry. Most of 
these wells hav'e electric or diesel powered pumps and the area under their command is 
94.50 ha (36%). After meeting their needs, the farmers sell water to neighboring Ian
downers at a cost of Indian Rupees (Rs) 7.00 (US$0.70) per hour of pumping. It takes 
about 15-20 hours of pumping to irrigate 1.0 ha of land to a depth of 5 centimeters (cm). 
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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. 

Sluice 
Open wells 

in use 
EM OE 

Tube wells 
in use 

EM OE 

Open wells 
not in use 

Irrigated extent 
well owner's others 

land 

Total 
irrigated 
extent 

1 4 4 9 24.16 8.76 32.92 
2 11 7 1 5 35.90 9.08 44.98 
3 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 to 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 level 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 greater share ofa 
water from sluice 2 in order to receive an equitable distribution. But then, there will be 
strong opposition 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 is rellenIShe-d during October, but the farmers do not use the tank water as 
rainfall Is normally adeL uate frori October to mid-December. The crop is Irrigated with tank 
water only after the rain stops or when the Interval betwemn the rains is long tJenerally, 
two or three irrigations are given to a depth of 8-10 cm each before the crop mat ures. 
Figure 2 gives the rainfall and the crop pattern prevailing 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 tme 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 BuyyagLinda. 

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 applied 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 cm, 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 6b 30.21 6 12 
Medium 19 27.26 6 11 
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. Last irrigation 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 is 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 planting 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. 

Sluices New sliding shutter and plugs and rods were provided for all four existing
slu1iices These SI uices were: also repaired and the leaks stopped A new sluice was con
str ucted northi of slis ice I I,)rovice water for the elevated fields whicl had difficulty
receivmnl, water tron th(e IThlr-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 tile sluices. 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 slopes 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 installed 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 channel to head up the -equired 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 m 3 /s (1.06 cusec). It takes 3
hours to apply 5 cm depth of water to 0.40 ha (1.0 acre). Irrigation 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 el the water distribution and application using these physical facili
ties, similar work was )roposed in the command area of sluice 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 Theerthakarayainpattu (100 ha) -- on alternative days for 12-hour periods. 

As the terrain of the corimand area is almost flat (0.05%), the quantity of water in the
lateral flow (subsurface rurnff) 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 Shc 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 )rrangements 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 all 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 arid 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 
failure iLn realize the importance of the work. With the necessary conviction and commit
ment of the authorities 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 is 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
rnent 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 in 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 acaciaspp., 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 resulted 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 thle 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 lined laterals has helped to minimize operational losses and to con
vey Irrigation water rapidly, a need of the tail end farmers. This in turn has helped to 
reduce the tlmie lag if) transplanting operations and to in iminize mo0stUre stress of crops.
Providing Irled laterals in a pIlan ned layot has prevented the farmers from excavating 
earthen chann-rels every year and introduced (iSCilIl)illle in Lhl. i.unveyance oi water. It has 
also constraine,( the farmers who LJS(d to take water by Cutting the embankrent of the 
main channel and placing art hen blocks across it Some farmers who had fields adjoin
ng the main channel or the lateral have become tail enders in the newly laid out OFD 

works and therefore wait 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 
througI tile newly -constriicted laterals and, instead, cut the banks at places adjoining 
their fields to ,expedite irrigation 

On-Farm Development Works 

Previously, 65 percent of the landholders in the tank command lacked channels to con
vey water to their fields and practiced field-to-field irrigation. The OFD works have pro
vided adequate irrigation channels at a density of 39 meters/ia for lined laterals and 175 
meters ha for earthen field chrannels. Considering that there are 336 fields in a 260 ha 
command area, this density is considered necessary for the water to reach every one of 
them The layout of the water wascourses decided upon in consultation with farmer 
beneficiaries who agreed to maintain 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 Irrigation 

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 irrigation from 0600 to 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 farners' 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 like IR 20, Ponni, IR 50, and lET were adopted, which 
require the right quantity of water at the right time for a good crop yield. This switch was 
mainly due to the greater reliability of water ersured by the interventions 

Increase in the Number of Wells 

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 yields 
from the fields havwg 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 95 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 
collauoration with Tamil Nadu Agricultural University, Coimbatore It showed that with 
10-15 percent reduction in irrigation water, a higher crop yield of 12-14 percent could be 
obtained rhe same farmers who over-irrigate their fields with tank water during the first 
crop season, Use it economically during tile second crop season when the water level in 
the tank recedes. The switch amoun',s to a 25 percent reduction in consumptive water use 
and lustrates the farmers' awareness that reduced water use need not be detrimental to 
the crop. 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 isa 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 who used to divert water by blocking the main channel found it 
cumbersome and time-consuming to operate the bed regulator to head up the water and 
draw it through a lined lateral, a masonry distribution box, and an earthen field channel. 

Table 6. Rice yields (in kg/ha) z 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 I 
Crop I 

2200 
3700 

2800 
4500 

1040 (US$104)" 
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. 
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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, usua!ly 3.0 meters x 0.3 meters, used for lifting water for irrigation),
swing buckets, and dug-wells. The operation of these irrigation technologies 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 rhe organization and performance of irri
gation systems. The background history of irrigation development in Ban;gladesh is 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 that the required increase in agricultural production has to bemeans 
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 b '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 (round water irrigation is not known at present, it is generally
reported that about 50 percent of 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 

Bangladesh is a densely popUlated country of 98 million people of whom 80 percent live 
in rural aeas and directly or indirectly depend on agriculture. The density of population in 
1984 wav m8 ipr ! kihemeterwqire There exists a high inequality in the distribution of 
land which is the basis of rural wealth and power Over 56 percent of total households 
are virtually landless incluing those possessing less than 0.2 ha of cultivated area with 
little or no homilestead ladrl, and they work mostly as agricultural wage laborers for their 
livelihood Smiall frm 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 totjl farm land (BBS 1986)
 

Average farm size has dleclined 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 ar2 changing from the traditional fixed-term mortgages (khailkha
lashi) to more stringent unspecified-teri 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 oug-wells have been in use for 
extracting ground water in rnany 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 
1983-64). 

Criteria 

Irrgahon coverage 

Irrqat on Percentage 

Motive piwer 

Averaq,-dsign discharge (cusec) 

Maximum pumpnig tieign; from 
water I vel water table (meters) 

Capital cost If981 82 taka' 000) 

Working life (years) 

Potential cormmand area Iha) 

Sabsidy as %of capital 
,:S. 82: 

irrigation technologies related to command area ('000 ha, 

Dhone Swing LLP Gravity Dug HTW STW DTV 
bucket canal well 

23850 8380 6668 1340 610 2230 3036 4154 

1270 450 356 72 030 120 162 222 

M M DE D E M M D/E D/E 

004 006 1.2 001 002 0,50-0.75 2 

210 060 9 1.121 610 610 7.6 75.7 

006 002 50-90 0185 080 35 400 

5 2 7 25+ 3 7 7 7-15 

040 010 162-324 010 020 8.1 324 

70-75 100 75-80 

Taka 21 96 US$1 00, ivi ,,-,anual, 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 (1985Tables 4 31, 4.32, ,:-d 4.33. 

Figure 1. Irrigation sources in Bangladesh. 
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* Manually opcrated shallow tubewell for irrigation. 

http:0,50-0.75
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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 drain
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
atteml)ts was the two large systems, the Ganges-Kobadak and Dhaka-Narayangonj-Demra
Flood Control and Iirigation Projects, both of which use high-capacity pumps for primary
lifling frum the river 

Small sciie jirrgation was started with the supply of low-lift pumps by the Bangladesh
AgrCl tmal Development Corporation (BADC) against fixed rental charges under an initial 
program called Meclanized CuLIt1Vation arid Power Pumps Irrigation (MCPPI) in 1962-63,
which was limited to low lying haor areas of Kishoregonj and Sylliet districts. Low-lift 
C(trI(fLI filpiiips have a 1-2 cusec discharge capacity with a punping nead of 9-12
meteis fron water level and can irrigate 16-32 ha of HYV rice, depending on soils and
topography (-;(Table 1). The number of low-lift pumps in operation increased from about
1,300 in 1960 61 to 39,556 in 1983 84 but the areas covered by pumps have fluctuated 
with I a decreasing trend mainly because of inadequate water supplies in the traditional 
water sources (e.g., rivers, creeks, heels, and canals). Nevertheless, low-lift pumps are
still the single largest irrigation source and cover about a third of the total irrigated area of 
the country 

The exploitation of ground water started in1961 with the installation of 380 deep tube
wells of 4 ctisec 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 drilling 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 Developuierit Program (IRDr') 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-1 970s, the government encouraged the development 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 opera te and 
manage with minimuni organizational problems compared to deep tube wells (Planning
Commission 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 0.50-0.75 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 is limited by the extreme drudgery involved in the task of pumping by hand. This 
is 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 sell 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 rf 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
tamed during the off-season, 4) irrigation coverage was low; and 5) farmers' participation 
in system maintenance was poor. 

It is not yet known if 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 basis, field evidence shows that cash sales have 
lagged far behind expectation (Harnid 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 irrigation groups. Jables 2 and 3 summarize the main management functions of the major 
government and non-government agencies involved in irrigation development. 

http:0.50-0.75
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Table 2. Government agencies involved in irrigation development and their management 
functions. 

Government Agencies 

Bangladesh Agricultural 
Development Corporation 

Rental 

Private 

Bangladesh Rural
 
Development Board
 

KSS (Farmers' 
Cooperative Society) 

KSS-IMP (Farmers' 
Cooperative Society-
Irrigation Management 
Program) 

Bangladesh Water 

Development Board 


Bangladesh Krishi 
(Agricultural)Bank 

CommercialBank 

Grameen Bank 

Management Functions 

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

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

Forming and supervising farmers' cooperatives, 
pioviding KSS loans, supporting landless irrigation. 

!ntegrating back-up services, providing timely 
loans, and advising on improved water manage
meni and production practices. 

Providing irrigation equipment, improving 
the conveyance system, supporting operation and 
maintenance of installations, and collecting 
water charges. 

Own shallow tube well (STW) sale program 
providing loans for equipment and production; no 

responsibility for operation and maintenance. 

Providing loans for purchase of equipment ar,d 
production; no responsibility for operation 
and maintenance. 

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 Providing security to landless groups for
 
Oevelopment (PROSHIKA) 
 bank loans for equipment purchases; providing 

small operating loans. 

Bangladesh Rural Providing financial and advisory support to
 
Advancement Committee 
 landless groups in acquiring and operating
 
(BRA C) irrigation equipment.
 

Cooperative for American Providing collaborative support for improving

Relief Everywhere (CARE) 
 irrigation performance;, collaborating with 

PROSHIKA and Grameen Bank to support landless 
irrigation (under LOTUS program). 

German Agency for Providing loans for irrigation equipment

Technical Cooperation (GTZ) purchases, support services, inputs, and advisory
 

services in collaboration with BRDB. 

Danish International Supporting irrigation development in
 
DevelopmentAgency collaboration with BRDB.
 
(DAVIDA) 

Rangpur-Dinajpur Supporting mostly small farmers with
 
Rehabilitation Service 
 irrigation equipment, design-improved
(RDRS) MOSTI (Treadle pump, bamboo tube well). 

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

Management Functions of Irrigation-Related Agencies 

The Bangladesh Agricultuial 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 is responsible for dclivery, 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 can ideallyinfluence tlie formation of irrigation groups and direct the management 
functions of the schemes This is 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 is mainly responsible for forming KSS, which are provided with credit to purchase
irrigation eq Jipiiiert. The KSS mienbers also get credit from BRDB for the operation and 
maintenance of eqtilpinent as well as for the production of crops with irrigation. Under 
the BRDB IMP, the KSS menbers should ideally receive increased credit and back-up 
services in terms of timely supply of inputs, ensured repair services for irrigation 
equtiprlent, and extension advice, all directed tcwards improving irrigation 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 
irrigation is the introduction of a landless irrigation program with PROSHIKA as the 
pioneer. In recent years, Grameen Bank also started its landless irrigation program, which 
is concentrated mostly 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 their land under the landless groups' command areas and use
 
irrigation water. In this program, 
the group is entirely responsible for delivering water to 
farmers' plots and for the construction arid 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 inmediate 
consequence of such interactions between tube well buyers and approving authorities is
the widespread encroachment of deep tube well areas by shallow tube wells resulting 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. Credit-purchased deep tube well loans are sanctioned to the KSS 
which, in most :ases, are dominated by a few members who have influence either through
their 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 say that they
have neither ihe authority nor enough incentives to enforce actions against loan 
defalulIters. 

Ptovlsin, of electrical cotn ectlOts. Electrical connections are given to irrigation
installations 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 
con crt ions are not officially approved, but it is the sole responsibility of the contractors to 
ne(lotiate with the relevant offices and obtain the connections. Field experiences suggest
that because of private negotiation between the contractors and tube well owners, 
connect ns are given to installations which cannot be correctly sited according to the 
spacing specifscatlons of the BADC, which ultimately results in reduced command 'area of 
thi' existilg Installatlolis 

EXPERIENCE OF FIELD RESEARCH ON IRRIGATION 

The irrigation rela:ted agencies ninntfoned earlier have different approaches toward 
controlling or managing different lift- irrigation technologies, and therefore provide
different incemtne structures for the water suppliers, water users, and direct or indirect 
beneficiaries of imrlgat(wi installations It is hypothesized that the pattern of ownership
and control of irrigation equipment and other resources, includinq land, characterize the 
form of management in small scale irrigation schemnes and create differential incentive 
structRtres for participants in irrigation, which ultimately manifest in the different levels of 
irrigation perfornmances and efficiencies I 
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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. Tile major objective of the study was to evaluate the performance of 
different lift-irrigation technologies which are sponsored and controlled under different 
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 arid Grameen Bank in Tangail and the BKB-CARE-BADC program in Gazipur. 

The irrigation units under study were randomly selected from the relevant lists provided 
by the respective agencies Field verifications showed that some of the randomly selected 
units were either non-existent or not managed by the agency mentioned on the o-riginal 
list. 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 
lift pumps were surveyed, including 5 of the first, 10 of the second, and 5 of the third from 
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 frorn 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 Linder 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 investigations were conducted at these sites by direct field measurement 
rMethods as well as through intervwews In addition, a quick follow-up survey was 
conlucte(d to record charnles in cormrmand areas and yields under those installations in 
Tanqail which were studie( durirg te first t)hase 

Organization of Irrigation Groups 

r l(ition groips can be classified into three broad categories: 1) KSS groups; 2)
informal non-KSS qrotips, and 3) landless controlled informal groups. KSS groups are the 
most fori ally orgar ed, ideally having a representative management in which a 
con tittee adopts and( iim)lements decisions on the basis of group participation. These 
grouls awr rq(liii ed 1L rvra litain separate records of group activities, such as farmers' 
re ster , block reqistei, cash book, Ian( register, anid receipt book, although in practice
th(ese are not aderquitely maintained. Informal non-KSS groups are formed or at least 
listed mainly to Show I0i0 re(Ljired irrigation cormand areals while applying to agencies for 
irrigatrion sets, loan s, and other se;vices. Under landless controlled irrigation, written or 
L11wriIten agreeimnts 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 
tire 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 Usually four differ
ent, but not necessarily mutually exclusive, methods for on-farm water distribution: 1)
blockwise 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 comLinatior 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 delivery 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 
manage his fuel. However, in the absence of an electrical power source, for schemes with 
variations in 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 
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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 np-,vly 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 

Blockwise 	 Command area divided into 
rotation 	 blocks, served water in 

weekly or daily rotations, 
supervised by line/drainmen. 

Canalwise 	 Distribution by one or two 
rotation 	 main canals at a time, while 

other main canals are oper-
ated by turns, start irriga-
tion from tail ends, needs 
supervision by line/drainmen. 

Delivery on 	 Water delivered as and 
demand 	 when demanded or drain-


men report, no fixed 

preference. 


Delivery on Water delivered as fuel 
demand supplied, prioritized as 
against "first come with fuel-
user's fuel first served with water." 

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

Salient Features of the Research Findings 

Remarks 

Efficient water distribution 
requires extensive management 
time and skills, cooperation, 
and group management. 

Commonly practiced, flexible, 
problems arise with canals 
of different capacities and 
length serving plots at dif
ferent distances from the 
turn-out. 

Practicable with abundant 
water, problematic with low 
discharge, poor conveyance, 
or machine breakdowns. 

Inefficient, inadequate 
irrigation, huge water loss, 
practiced where topography 
and plot distance vary widely. 

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 Agricultural 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 1112-3758/ha 2-3 installments, at least 
by water (US$50.64-1 71.13/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 Payment usually made immedi
on hourly (US$1.37-1.82/ha) ately after water delivery,
basis common in Gazipur. 

Crop-share 20-25% of crop Share of crop collected from 
payment (Fuel fields usually by counting
by water bundles of harvested rice as 
supplier) in Tangail. 

Source Adapled from Mardal (1985), Tables 5a and 5b 

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

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

DTW 
BADC-rental 
BADC-private 
BRDB-KSS 
BRDB-KSS (IMP) 
Grameen Bank 

5 
4 
4 
2 
3 

16.48 
23.37 
13.30 
26.95 
22.30 

5536 
5124 
4975 
5143 
4700 

91 
120 
66 

139 

105 

Diesel 
Electricity 

11 
7 

18.48 
20.95 

5112 
5128 

94 
107 

All rental 
All private 

9 
9 

19.39 
19.48 

5361 
4881 

104 
95 

Cash payment 
Crop share payment 

5 
13 

23.66 
17.81 

5344 
5006 

126 
89 
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All 18 19.44 5120 99 

STW 
BADC-private 11 56564.93 27 
BRDB-KSS 8 3.13 5227 16 
BKB 10 4.98 5514 27 
Grameen Bank 8 5.26 5855 31 

Diesel 
 34 4.66 5586 26 
Electricity 3 4.33 5787 25 

All 37 4.63 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 
not 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 srong 
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/ 
management/payment 

DTW 
BADC-rental 
BADC-private 
BRDB-KSS 
BRDB-KSS (IMP) 
CARE 

Diesel 
Electricity 

All rental 
All private 

Cash (managers' fuel) 
Cash (farmers' fuel) 

All 

LLP 
BADC-rental 
BADC-private 
BRDB-KSS 

Diesel 
Electricity 

All rental 
All private 

All 

No of 
units 

Command 
area(ha) 

7 
4 
6 
3 
5 

21.40 
27.73 
18.16 
24.90 
23.60 

22 
3 

22.54 
22.12 

17 
8 

21.32 
25.00 

15 
10 

25.33 
18.24 

25 22.50 

5 
5 
4 

16.49 
6.45 

16.63 

7 
7 

8.49 
17.40 

8 
6 

16.74 
7.88 

14 12.94 

Yield Total output 
(kg/ha) ('000 kg) 

4947 106 
4574 127 
4554 83 
4962 124 
5162 122 

4861 110 
4460 99 

4970 106 
4527 113 

5012 127 
4402 80 

4814 108 

4767 79 
4942 32 
5619 93 

4856 41 
5222 91 

5041 84 
5348 42 

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 emirging 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 

'Adetailed theoretical discussion on the structure of incentives ispresented inPalmer-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 
irrigated areas in most countries, have become the present focus of attention. In the 
Philippines, it is estimated that 56 percent of the irrigated area falls under communal and 
pump development projects. About 580,000 hectares (ha) of land are irrigated by systemns
that are owned and controlled by farmers (Bagadion and Korten 1980). Government 
assistance is made available to irrigator associations for the improvement of their systems. 
Soie 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 
nianage tile systems more efficiently. 

In order to 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 
mnst 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 
system (Coward 1983) Towards this end, the Central Luzon State University (CLSU) has 
embarked on research activilies focusing on systems managed and operated by farmer 
assc:[a:iJns.- The purposes are to understand properly the manner in which this type of 
system is op(!rated 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 identify assistance needs, farmer-managed systems were classified into three 
categories based on the system's historical background: indigenous systems, modified 
systems, and government t urned over systems. 

*Associate Prof(ess)r and Doan, College of Engineering, Ceniral Luzon State University, Munoz, Nueva Ecila, 
Philippines 
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/ndiqtnous systeits. These are traditional systems that are built, owned, and managed
Iby farrnrr uJsers which have not received any form of assistance from the government or
front other sources for construction, operation, aid management Canal networks of these 
systems arei usuilly (:rude and without permanent controls, ni.(astUring structures, or other 
facilite The (liver is10 Structlr(s are usually maeOf logs, stones, brush, and tree 
hianrhoi. that are easily washed away when the strearriflow swells 

/llo(Iiod sysnis These were inidig(erioiis systems rltI l lie government interveried and 
providled riritm{i:ill the farmir users, iarti:ularly for iIriovin Ihe systems'assistance to 

phys (ic l tacilities Diver sion dais that Ls rtl
o( ItoiMoade Of lo(,Is, stones, and shlhave 
)wen ir (le peirllill ill lurroults, checks, arid other facilit ies have. becole more 

sophist icaiteI 

(Go)v.' ,rnro U n~rvd-m/ syst.ms Thse ;are sysmtesta tatsed to he owrnied, operated.
anI 11lla ted by the ((verinlerIt l le llollirrh(l facilities are nmostly perrinanent and 
contain sine (l(,r;ee )f Sophistication, l,as (SlIcorip to Inli(hienotis Systems Systems thai 
are a Iheavy bolrd:n to tile i1r ilitlon igel(y illIl, s of lliancill Vlill)lity are turned over to
the farmner users after Some de ree of physical rehahilitatioin ill si,yste:1s' strulCtUres 
and organizing activities takes place. Farmers, iot previously involved in the system operation
aid ianagemerit nor havinig (e'xperienice in SLiCh activities, are trained to manage syster
ftnrctior:;, such as water allocation and distribution, repairs and maintenance, and fee 
collection. 

Research on Farmer-Managed Systems 

A I'll It disciplinary research team composed of engineers, social scientists, and 
economists was organized at CLSU to examine the operation of different types of farmer
managed irrigattori 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 he reported. 

Research Methodology 

The research procedure is cormon 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 in the community. In this report, however, emphasis will be only 
on water allocation and distribution and system maintenance activities. 

In the second phase, farmers participate in identifying and discussing problemsregarding 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 association atter detailed discussion with 
farmers Close observations and monitoring of farmers' attitudes and responses to these 
changes follow Iml)lementatin-l 

Research assistants are assgned to the Study area Data is gathered using participant
observation methods The research assistant resides within the locality which enables 
him to observe all farmero acvities relevant to the management of the systems, such as 

,oleetimqS,so rveys, sharing sessions, anid group works. Unstructured interviews are held
with farmers regaiding issues and (Jproblems encountered in operation and management of 
irrigation systems 

INDIGENOUS SYSTEMS 

Description of the System 

A system with a service area of about 337 ha vith 150 farmer-users was selected as 
the study site. The system is a run-of-the-river type and is operated and managed by an
associ;ition of farmer users which is headed by a president. The other officers of the 
association are the vic -president, secretary, treasurer, and three auditors. These officers 
are selected Iby an elhc ted Board of Directors from Board members. In addition, a water 
master isselected froi outside the Board and ur:sists the president in water distribution and 
allocation activities He is tlie only paid officer of the association and receives 12.5
 
kilograms (kg) of rough iieo per year t)y every farmer 
who Lses the system's irrigation
water When water is scarce and Ile water master cannot cope with work, water 
Inspectors are hired and also given renitneration. The organizational set-up is shown in 
FigLire 1 

7he water is diverted from a streai with the aid of a brush daml1 placed acuoss the 
stream The si rarflow at Ilie location of the dam is shared with another irrigation
system on t lopposite side of t h o stream (Fig ore 2). Thu shaming arrangement is that the
other syslem gets one-thlird of the flow during the wet season and gets one-day flow per
week during the (fly season. 

Rice is planoted during the we: season Dry season crops include onion, garlic, peanut, 
corn, an(l ve(getabhles tuich as tomato, eggplant, and various kinds of bean. 

The whole, service area of the system is divided into four divisions for water distribution 
(Figure 3) Vater diverted from the stream is distributed to the system's service area 
through the hmut kitonleter (kiii) long main canal. The ma in canal branches to a lateral 
canal about 0 75 km from the dam which serves a portion of Divisions I. II, and IIl. 
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Figure 1. Organizational structure of indigenous system. 
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",... . ' : 4;..
 

. j( 

gv ,"0 ,1 , . 



153 PUBLIC INTERVENTION IN FARMER-MANAGED IRRIGA TION SYSTEMS. 

Figure 3. System layout showing location of divisions I-IV. 
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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 isolated 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 alnost 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 rot3tional. Rotation at different 
levels of organization is used for the wet and dry seasons. Although there are no measuring 
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devices nor permanent control structures employed, the institutional arrangements 
evolved by the farmers for water allocation have enabled the association to cope, vjith 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 schrdules for the wet and dry seasons and these were in use 
during the study observations These are described below 

Wet seasonl. During the wet season, tillefollowing irrgatlion scheilles were 
Implemented at different timles depending on itheillUOtlit of avallable waler 

Contiious flow irrifation This ispracticed while there i!"still frequent rainfall and 
ample discharge from the source Water flows continuously Into the main canal and
 
farmers use it anytime they want it). There are cases, howeve, where tipstreamn farmers 
totally check the flow to downstream fields If farmers downstream need water, they 
Inform the upstream farmers and usually it(lrol)him issettled Incases of disagreement, 
IthIntercession of lie waterniaste.r or the l)resldent issoulght
 

Rotatin hy divisl0,i. This is used when coot itiOtuS flow Irrigation no longer works due 
to a (lecrease In the anmount of water entering lie sysimi Lach of the system's four 
divisions receives water for a certain Imi period withini a 13-day cycle (Figure 4). 
Distribution within Ihe division is tlh(farmers' concern and rotation usually goes from 
upstreani to downstream. Insome cases, all farmers inthe division are not able to irrigate 
their fields during it(division's scheduled time; lese are giyen the first priority during 
the division's next turn. The cycle is repeated after the last farmer inthe division has 
irrigated his fields 

Before irrigation by rotation isimplemented,the four divisions are ranked according to
 
urgency of their needs for irrigation water, based on the predominant condition of the
 
standing crops in li(area. This isdone to determine who gets water first, which is
 
decided by the presidenl of the association upon the recommendation of the watermaster
 
who isexpected to know the condition ineach division.
 

As can be seen Inthe schedule, there isinequality among divisions in area planted and 
irrigation time allotted. This istolerated inthe case of Division Ibecause farmers inthis 
division were the original users of the system when it was first built and have prior right to 
the use of water. Inthe case of Divisions IIaind IV,farmers can get water from another 
source to supplement their needs. 

Rotation on a time basis within te 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 irrigation by division durimn the wet season. 

Div Area 3 4 5 7 8 9 10 1 112 13 1 2 3 4 5 6 7Ih)M I1 hF,4St M I W Ih F S Sti M T W Th F S 

1 73 50' 

11 8800 
I [ 

f-- -
Ill 3900 I 

IV 136 W V 
Ot1i Given 1 3 of Owe streaiiinlow as corltintious flow to its 
systems diver sion callill 

It is worthwhile to mention Ihat in te previously (is('iissed rotation by division, water is 
diverted simultaneously into the fields of two or three farmers, depending on the volume 
of flow, and released only when thIr water nee(ls are s;atisfied This practice places the 
tail end farriers at the irnercy of thos( Upstreani in their (ivisiorn This SItuation usually 
becomes a source )fconflict anmong farmiers whenever there is walter scarcity. To remedy 
this situation and to give equall clhan;e to every farmer, the tiie allocation for each farmer 
is adopted 

Inthe rotation on a time basis, the total tim.e allotted for the division isdivided by the 
total number of hectares farmed in the division to get the time allocation per hectare. It 
becomes tile farmer's res)onsibi lily to apportion the amount of water lie is to receive 
within his tlrle schedule. Regardless of whether he finishes irrigatig his field or not, as 
soon as his tinre is up, the next farmer gets the water The time allocation per hectare in 
each of the divisions is shown in Table 1 

Table 1. Time of irrigation per hectare for each division. 

Division Area planted Time allotment Time per hectare 
(ha) (days) (minutes) 

I 71.5 4 80.6 
II 85.0 3 50.8 
III 35.4 3 122.0 
IV 111.5 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 
rainfall. Only about 40 percent of the total area 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 
suffi ient
 

Figure 5 Rotational Irrigation by division during the dry season. 

Mon Tue Wed Thu Fri Sat Sun 
Div Alecaria 12n 66pmi 6am(ii a (ami pm 6am 6am 16pmo 6prm 6am 6pm 

01a t (t o ttto t to to 1o to to t 1o 
1211 iominamm pi hiul (fi)l1, 6(lin arm 6pm i 6am 6pmn 6am 6pm 6am 

1 /3 5 

iti
 

During the (tfry season, Diviion I irrigated on Monday from noon to 6pr and on 
Tuesdays and Fridayshf ( 3am to 6pm, a total of 54 hours per week. Division 11irrigated 
on Monday, Wednesday, and Friday from 6pit to 6am, and Division IIIirrigated on Tuesday 
and Ifhursday from 6pm to 6am Division IV used water from 6am Saturday to 6am 
Sunday The rettianiting tiO1ut s of the week (6am) Sunday Until noon Monday) were given to 
the systemi o) It e other side o)fthe stream The whole irrigation flow was diverted to the 
division s:tedille(J to use tIe water 

Allhough the wet seasoni Irr igarton cycle is 13 days, the dry season cycle is only seven 
days farniers (gave two t asotis for the dtfference: a) Because the aea planted to crops 
during the wet seasonti was lar.ger than the area planted during the dry (only about 40 
percent of total area), at!;lorl Irrigation pemod was not inotigh to irrigate one division. On 
the other hand, in the dry season a three day irrigation period for one hivistotn was found 
by farmers I) he (luile long, esl)ecially (uritnJ the first few n nths of the season when the 
inflow is still lar( h) Because the stroaiflow (luring the (fry season deceases with time, 
shorter Intervals during ti;s period will (ive every division tltin turn when the flow is still 
large 
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Rotation by subdivision. During January and February, the available irrigation water 
decreased tremendously and that, in combination with a maximum water requirement for 
the standing crops led to a water shortage in the system. Some farmers in one division 
were unable to get water during the division schedule, in some cases, even after two 
irrigation cycles. This was particularly true for farmers in the downstream end of the 
division. 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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Other 
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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 thewas 
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 in area cultivated among farmers in the system was quite 
minimnal. 

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 irrigation canals. When repairs and maintenance of major irrigation structures and 
brush dams wer( re-.-jired, the association called for group work to do the job. Jobs which 
required less effi,., itike 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 is 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 systemi'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 Division III. 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 III 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 allocation and distribution 
schedules to cope with different situations that occur. It has also demonstrated its 
capability, to a certain extent, to mobilize labor 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 tile 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 tile 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 to 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 AlthougfI the 
present diversion dam is crude and could be easily washed awdy d.i ig 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 is not the concern of the association Apart from the financial burden, if 
a permanent diversion darn was constructed, maintenance of the dam when silted would 
be a potential problem for the association 

Tile 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 
dssistance. However, considering the financia! situation of the government, it may be 
limited as well. A water impoundirg project was initiated in the system last year only to 
be halted for lack of funds after a change in administration 

Complacent attitude of the farmers The tendency most people have to maintain their 
traditional ways is not conducive to improving the operition of a system. The farmers 
have become accustomed to the water allocation and disri)ution 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 irrigator asso.ciations and to motivate them 
to improve their systems In the system under discussion, the presence of tile research 
team in tile aea rekindled the interest of the farmers in their system and the association 
became more activewithout direct motivation by tle team. The government could do a lot
 
in this direction
 

Lack of exposure to iiew ideas o1i system mainagemenit and modert? agriculture. One 
factor that contributes to tile complacent attitude of some farmers is their lack of exposure 
to alternative procedures and techniques. Farmers should be mtroduced to new ideas and 
techniques of system management. Trainirg prograins, seminars, and workshops should 
be conducted where irrigators' association officers and members could participate. 

In the systemr uInrder (IISCLUSSioIr, workshops on system management were facilitated by 
the research team using training modules prepared by representatives Irom different 
government an( private agencies ivolved in communal irrigation in the Philippines. In 
the workshops, the irrigators' associations were able to examine thoroghly their 
operational procedures in managing their system, which led to a revision of their water 
allocation schemes, system maintenance plans, and administratire 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 allocatiop 
schemes. Figure 7 shows the revised allocation scheme for the wet season. Previously, 
the upstream division usually irrigated for four days while the downstream divisions were 
allotted only three days each All the divisions now are given three days. The argument of 
prior right to justify the inequity was not accepted because land ownerships 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 division during the dry season. 

Division Area 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6 7 8(ha) M T W Th F SU M T Th F S M T W IF SS W Su Th 

1 73.50 
II 8800
 
III 3900 7
 
IV 136.50
 

Other Given 1/3 of the streamflow as continuous flow to its 
systems diversion canal 

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 Team 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 farmer associations in 
managing their system. 



PUB IC INIER VENTION IN FARMt 1 MANAGED IRRI(;iGIION SYS IEMS 161 

Research activities in this system have been underway for over a year now and are still 
in tile observation and problem identification stage 

System Description 

This is a puip Irrigation system which receives its water supply from tile main canal ot 
a large gravity type system Two 8-inch (20 3 centimeters) pumps are being used to lift 
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
Administration (NIA) aid became operational in the early 1970s under NIA management, 
The high operational cost and low irrigation fee collection rate prompted the NIA to turn 
over tile management of the system to the association. 

Before the turnover, however, NIA did general rehabilitation work on the system.
Damaged Irrigation structures and farm roads were repaired. The NIA provided materials 
while some of the labor requirements were contributed by the irrigators' association. The 
agreement is that tile 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 is locally known as the Bukete ng Samahang
Magpapatubig (irrigators' association, BSM) headed by a chairman. The BSM cliairnien 
forii th Board of Ditrectors 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 is 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 is tile chairman of 
the Committee on Services The second vice-president serves as co-chairman of this 
comimttee The secretary is automatically the chairman of the Committee on Education 
and Membership, the treasurer is the chairman of the Committee on Income, and the 
aJdilor serves as the chairran of tile Committee on Audits and Inventory Other Board 
members not elected as IA offi':ers join the different committees as members. Members 
of the Board were giv,n P 30 (US$1 50) for every meeting attended, whether regular or 
special meetiimgs Absentees were fined P 30 The IA at present has three employees an 
aide, an accountant (who doubled as billing clerk), and a pu nip operator Each employee
receives a salary of P 940 (US$47) atmonth 

Water distributloi, The function of the IA aide is to reg ulate tile flow of water entering
e;veriy turirit A water delivery sclheulh formulated by the NIA was adopted by the 
association TIhe schehlue issupposed to be followed strictly by the IA both during the dry and 
wet seasons However, the IA has no specific sanctions Imnposed on violators of water 
(listrihtI n( rtuhis 
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Figure 8. Organizational structure of a government turned over system. 
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The Comiittee on Services is respon;ihle for planning when to start and stop the pump, 
subject to the approval of the Board A standard opierating lroced u relon how waler will be 
provided is followed Whenever a farimer needs water, e infomns the IA aide who ini turn 
asks the prosident for approval After approval, the aide then tolls the pumnp Iperator 
when to start ad sto l) th0 pumip The IA )rovides a motor:ycle to the aide to meet the 
travel diemriandrs oif his tb There were inslances whenl the al(e asked the operator to stop 
the pump after learming that it was raming in some portion of the system where irrigation 
water was being delivered lre amount of water that each farmer gets is sul)j(c!t to the 
farmer's own judgement on what is sufficient for Iits field Initial data gathered regarding 
the total numhr of hours the pump was inoperation showed little difference from when 
the management was still with NIA 

One aspect of the present research activities in the area is to find out tle irrigation 
efficiency and to identify possible niliproveiients to reduce operation hours of the pump. 
Initial reports from the research team indicated that farmers have a tendency to fill their 
paddies with water, thus (elinmatmng the value of any rainfall This is one area that should 
l)e explored to minimize plrmping 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 is 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 smultaneously However, there are some that did notgroups comply.
Maintenance 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 (uring maintenance activities. All BSMs did not charge the same fine from 
absent members during maintenance. Some charged P 50 (US$2.50), others P 30, while 
others charged in-kind fines The maintenance of lateral canals is the responsibility of the 
BSM where a parti :,lar lateral is located. 

FIihcliI naliagenant The IA collects the following fees from each member: a) a 
one-time enrollment fee of P 10 (US$0.50), b) annual dues of P5 (US$0.25), and c)
irrigation 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 is 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, which was attributed to crop damage by a typhoon. However, the collection rate 
attained by the association is far better than what the NIA attained: an average of a little 
over 50 per-cent This is either an indication of the effectiveness of the IA's collection 
mechanism or air 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 maxilmum advantage. The documentation activities on two communal systems showed 
the capability of tile irrigators' association to allocate irrigation water under a variety of 
conditions and to mobilize labor for the maintenance of the system. The ability to collect 

grrigation 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 
adeguate suL)port from government and other sectors, whether financial or technical, in 
order to derive the maximum benefits Pr>,perly identifying the irrigators' association's 
needs for efficient operation and management of their system, and providing appropriate 
assistance will translate into better living 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 IRRIGATION SYSTEMS IN MOROCCO:
 
PRESENT STATUS AND SOME RESEARCH ISSUES
 
R M.Abdellaoui" 

BACKGROUND
 

Irriqation in Morocco is secular. The Rornans colonized and exploited irrigated lands in 
many areas of the North Atlantic portion of Morocco, but the few archeological studies of 
th ancient R(wrnan 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 
Ow Koran Many cit ies were established and desert areas irrigated. During the last part of 
11W 15th (century, t lie Mosltems were chased out of Andalusia by the Christians and settled 
in v;am ons parts of Morocco and influenced the local irrigation systems. Influence may
aiso have resulted froni the presence of Portuguese and Spanish settlements along the 
c(xi.st 5 Ayaid (nd ) notes tI at around Azem rnour, on the coast of the Atlantic, the 
levelopmel)nt of itrigatlion was enhanced following the increase of commercial exchange 

hI(European'is the thewIth e in second part of 19th century and particularly after the 
Madrid Agreenient (1880), aind later on after the Algesiras Treaty (1906). From 1912-56, 
Mor(cco was ;IFrnch and Spanish Protectorate and the colonists left their own marks on 
the Moroccan irrigation systems After independence, an important program of large
scahe Irrigat o deve.lo)mneHt, usually called "the dams policy," was undertaken. 

PRESENT STATUS OF IRRIGATION SYSTEMS IN MOROCCO 

Two types of irrigation systems are frequently distinguished in Morocco: small- and 
me(hiumi 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 hlectares SMSIS nay 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 Regionaux de Mise en Valeur Agricole (ORMVA), which is a government agency.
There are presently nine ORMVA (ANAFID 1979) Although action has been taken to 
encoui irage farimr Involvement in those sys!ems, so far it has been limited (El Hallani 
1979) 

SMSIS rtepresent a large polential (Tables 1 and 2). To understand fully the current 
statuIs of SMSIS In Morocco. three aspects need to be studied: 1) the formation of water 
laws. 2)thn irringalion policies followed by the Protectorate authorities and the Moroccan 
Government after independence in 1956, and 3) the irrigation organizations and their 
evolution 

'M iredi' (-onfro nce. Inslitut A(Ironomi(qIi (I Vetmrinalre Hassan II.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 - 65 100 165 165 

Total 790 260 495 755 1545 

"Provincial Directorale of Agriculture, sourcei( Ait Kaidi 1986 

Table 2. Presently Irrigated areas (in 1000 ha) in Morocco. 

LSIS SMSIS Total 
(ORMVA) ORMVA DPA' Subtotal 

Perennial waters 415 180 220 400 815 
Seasonal waters - 175 90 265 265 
Flood waters 65 100 165 165 

Total 415 420 410 830 1245 

"Ti)vifvicii l Dit clu(o:h)rail(if Atiriculiirew sourc((; Ail Kaifi 1983 

The present Moroccan water laws are the result of the successive historical contributions 
of customs, Islamic laws, and modern laws. These three components still 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 (C/raa), "can be of a moral reference but never had practical applications"
(Bouderbala et al 1984) because it is too general. The Malekite Islamic rite in Morocco 
like the Chafi rite considers that when an individual settles in a land and brings water to 
it, lie owns both the water and the Irrigated 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 in 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 
1919, were intended to allow the colonialists to corner and control all of the water 
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resources. In that respect, the French were more successful than they had been in Algeria
and Tunisia (Bouderbala et al. 1984). After independence, the French modern laws were 
completed (sic) and amended as required for irrigation 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 in El Alaoui (1979). 

Fo reach its aim of "creatirig large product ion 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 
disti ngished inthe colonial policy towards irrigation: 1) from 1912 to the mid- 1 930s the 
colonial states (France and Spain) were stil busy with tlhe "pacification" of the country, 
and the hydraulic structuires buiIt during this perod were mainly for hydropower 
productior and MunricipalI water, 2) from the mid-1930s to ;;,tf-iid-19AOs some small 
irigation projects were developed; and 3) from tle mid-1940s to 1956. During that period, 
the official and private colonial lands accou nted for about one million hectares, and the 
Fiench government started constructing large-scale irrigati6on systems to satisfy the 
growing needs of the colonists (the majority of irrigated lands were owned by non-
Moroccans except ir' the Brii Amir and Boiulaout ne irrigation projects, ibid. 35). 

Morocco as an independent state continued constructing LSIS, first at a slow pace and 
then, in the late- 1960s, gradually increasing their implementation until LSIS development 
represented as nuch as two-thirds of the total public investments in agriculture (during 
the 1978- 1980 triennial plan) Inrcontrast, the public investments in SMSIS were almost 
insignificani. It seems that government develop-ment of SMSIS resulted from compassion 
and generosity toward farmers (Bouderbala et aI 1984). The actions undertaken ini 
existing SIVISIS were usually scattered, incomplete, arid sometimes incoherent (see, for 
example, SCET MAROC 1977, and Zaghloul 1981), and were limited to cristruction 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 oganizations and 
encouraging farmier 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) 

Wiater allocation and cdistribulion in SMSIS is piesently undertaken by two main types of 
farmer organiiations a traditional type organization, and the Associations Syndicales 
Agricoles Privilegies (ASAP), a legacy of the French Protectorate. 

Almost all of the SMSIS locateo in areas where man has occupied the land intensively 
for a long t nie, as along the Atlas Mountains iiinits or in the pre-Saharan oases, are 
farmer-managed Traditional farmer organizations, although not formally recognized and 
reqgulated, have pre(ise and effective internal regulations transmitted from gereration to 
generation These organ, ations take car( of all the management problens (including 
conflict manigement), planning, allocation, and distribution of irrigation water; and 
maintenance, control, and repair of the irrigation network 
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The main structure of the water organization is the imaa, an assembly of either 
irrigators, land owners within a given community's limits, owners of water rights, or 
rmenbers 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 
followed by a ceremony where people dance and sing Watermasters are also chosen, 
together with their aides who can be chosen by the watermaster himself. These may have 
extensiv powers ranging from the control of the water schedule to conflict management.
They may have, for instanice, tile power to designate the irrigators who need to participate
in ma iinteniance works and fine: Ihose0 who refuse to 'to so. They may also declare a general
niobilli/atloi (toliia)wh iever repairs on the irrigation network require a large amount of 
labor Iliso(me tra(itionally managed SMSIS, waterorasters do not exist because every
menmber of the (ommunity knows his rights and duties (Bouderbala et al. 1984). The 
orga ntiatiOl, tie p)r1cedtilles, and t1hle vary greatly fron one areare'jllatollns to another 
be,'ause of differing natml, social, economic, and historical conditions. The decline of 
traditioil fillller orgarll/atins is accelerating becaise tile adequate environment for 
Iheir activity is (isap) earirng at a rapi)( pace (Bourras n.d., Kerbout 1.983). 

The Jimn tas lost mutch of its freedom to become the instrument of the administrative 
anth1ol ill's adin is now confined to the role of a transmission network for the 
administration (Bourras n (I ) Most traditional farmer organizations are, however, still 
perforiirig well enougMh (SCET MAROC 1977). 

Where Iid o'cuilIat in was relatively recent and lie density of the population was low, 
land was generally occupied by foreign settlers during the French Protectorate. 
Consequently tIre ASAP system for water management is the most common type of water 
tisers' organialloOilonox colonial lands. The ASAP were decreed in 1924, at a time when 
he Fr encli Governmnient wanted to give extensive powers for land reclamation to farmer
 

orga riations midt 
 le ASAP object vesS ncluded these activities. Intended primarily to 
satisfy the growing needs of French farmers, ASAP developed to include about half of the 
settlers in Morocco (Bonderbala et al. 1984). Today, all of the colonial lands that were not 
directly plurcliased by Moroccan farmers have been either distributed to Moroccans as part
of agrarian reforn, or are still exploited by government companies. The ASAP within these 
lands still fornially exist bt 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 their importance in terms of area served, SMSIS projects, usually farmer
managed, present many other interesting features (Anouallah 1981, Pereira 1981, 
Zaghloul 1981). 

1. These projects are "closer" to the farmers and thus improving them results in a more 
rapid increase ii 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 In value added. This assertion needs to be verified. 

3. The investments in SMSIS are gradual, resulting in high and rapid returns when 
compared to large projects where it may take decades before a storage dam and 
conveyance system are completed and fully used. 

4 A better eqImli)rIL m between various areas of the country is reached when investments 
are put in small irrigation projects 

The above )oints, together with the financial problems facing niany Third World 
coLIntries are Increasingly )uIshing governments to take action to improve small farmer
managed irri(ation projects Morocco is following the sarne trend but, at the same time, 
government officials together with technicians an( 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 rehabilitate than new and large projects. 

PROBLEMS FACING THE IMPROVEMENT OF SMALL FARMER-MANAGED 
IRRIGATION PROJECTS 

Many government agencies are facing problems relating to the improvement of farmer
managed Irrigation systems in Morocco. These problems may be classified into five 
categories. 1)a lack of data concerning these systems, 2) problems related to the remoteness 
of these irrigation systems; 3) difficulties in solving land ownership problems because of their 
old and intensive occupation by farmers; 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, it is still 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 hil 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 citmes 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 .arkots and to 
agriculture industries; if an intensive cropping system is to develop on Ltl'SIS, market 
availability is 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, it has been found that modern pumping is almost
impossible because it may take months to purchase spare parts or to repair a pump 

Latul owmersh/p statutes Another piroblem is the complexity of land ownership statutes 
in SMSIS arid InMorocco ill general becautse not all lands are privately owned. Collective, 
Gulch,Publ. Huhm .,and State land ownership statitts can be encountered. Collective 
lands art. collectively owned by tribal g(goups under the gtuardianship of the Ministry of the 
Interior, white the uSe of these lands is Individually left to the members of the tribal 
groups Proce;dures for partition an( use Of these lands vary from one tribe to another 
Tribal groupsIu;d to niake a new partition of the land every year. taking into account 
deaths and new I(!ithfIl owners (through marriage, for Instance) but there is a trend 
toward the disja);)earanrice of these practices by a de facto privatizing Giiicli lands are 
Similar to collective lands in that their use is given to tribes. Two malor differences,
however, are that the tribes are glvn use of tO land as compensation for their ancient
participation in the arriy (prior to 1912), and that the lands are actually owned by the
goverrIernL Public Habouis lands are donated by pio0s ilidividuaIls to religious foundations 
al] are Cultivated 1under various conditions Like collective and Guich lands, they are
nalienable State lands are owned by the government and cultivated by government 

companes 

Tile large variety of land ownership statutes and the often precarious way in which the 
lands are cultivated, prevent intensive cropping and investment. Furthermore, land registry
does riot encomp:iss a large proportion of the lands because cadastral surveys are limited
in some areas of the country. 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 
inheritance, the farming lots may become so small that partition is stopped and the 
undivided lot is consequently cultivated incommon. Another malor concern is the fact that
in some areas, land, water, and tree ownerships may be separated resulting in as many as 
three owners for the same lot 

Secular watut rq/hls Tle existence of water rights is another important problem. These
rights are old and often unsurveyed, and their evaluation and continuous survey and
updating are dhifficult, time consum ing, arid costly, and, if riot correctly conducted, may
restilt in social unrest The evaluation of water rights is particularly difficult because of: a)
the lack of standard measuring devices on traditional irrigation systems, b) the fact that 
the notion of water rights may be directly linked to tile physical structures of the irrigation
Systems (capacity of a derivation point or a canal, design of a water partition device); and 
any change in the physical system rilay result in a change in the water rights, and c)
traditional or religious beliefs (e ( , a government agency was prevented from modernizing 
a flow partition device on a spring because the villagers strongly believed that any
mohification of the stroctrutres would result inthe drying of the spring). Water rights are in 
nrany cases independent from the land (i.e., "single") resulting in a large inequity in land 
and water ownerships Some private water rights are so small or geographically scattered 
thal they canrol be eneficially used unless sold or let out. 
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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 small, will destroy a 
state of equilibrium with unpredictable consequences. This is why government agencies 
are so reluctant to interfere with SMSIS, although they recognize the urgency of such 
interfc ence. A key role is consequently left for research. 

SOME IDEAS CONCERNING RESEARCH ISSUES 

The few studies on farmer-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 is 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 is the study of tile irrigation system 
itseif One of the main objectives of research is to establish a typification of SMSIS. This 
typification should be problem focused, riot 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 might include: What particular difficulties are linked to land owner
ship statutes? Is it possible to consolidate water rights and lands? Howefticient isthe 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 riot conducted for the sake of 
the study itself but with the rroblenis to be solved in mind. Such an approach would facilitate 
tlme ;omparison of different systems and the analysis of the data gathered. The study of any 
system should include at least five aspects: 

1. General information concerning the location, the climate, the soils, 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 
(arid 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 irrigation water planning and distribution (and how well these methods 
respond to both the crop water needs and to equitable water distribution, particularly 
during periods when water is scarce), and the organization of system maintenance, 
particularly because maintenance works is often the price paid for water.2 
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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. 4 

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 
is needed. The improvement of the irrigation system itself is but a small 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 been observed that the most intensively farmed land holdings are those located in oasis type 

areas where the fields are among the smallest of the country. 

21n some irrigation systems in Morocco, water rights are lost in case of non-participation in maintenance works. 

3Some researchers in Morocco prefer the concept "right to water" to the notion of "water right" (Hammoudi 
1982). 

4Time is certainly the most common means of measurement, but modern watches and clocks are relatively 
recent. Solar clocks are still used in many traditional irrigation systems in Morocco. 
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PUBLIC INTERVENTION INFARMER-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 (i.e., permanent structures, such as spillways, 
embankments, and weirs for storing or diverting water) for selected irrigation project 
requests. The government expects farners to take responsibility for construction of water 
conveyance facilities, operation, and minor maintenance of the systems. Projects are 
selected according to a set procedure which outlines various steps and the agencies 
involved 

There Is disturbing evidence that of more than 2,000 weirs and tanks built under the 
)rocedure, only about one in five is being used effectively. Effective use means water 
made available by the construction of weirs or tanks is justified economically. Common 
uses are supplementary irrigation of rice and dry season vegetables. On the other hand, 
the available 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 is divided into two sections: the procedure and analysis section outlines the 
procedure, reports observations, and offers an analysis of both. The second .section 
presents sug.(estions for improvements arising from the analysis. These suggestions are 
tentatiye 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 Resources 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. 

"Associalt; Profe0ssor, Water ReOSOurce s andJ Environnmont Inslifti0:, Khon Kaen University, Khon Kaen, iiailand. 
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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 villages forms a tambon (subdistrict), a group of tambons forms an amnphur 
(district), and a group of amphurs forms a channgwat (province). There are 73 changwats in 
Thailand Bangkok, tie capital of Thailand, is a cliangwat. 

The flow chart starts at its lower left end and moves up. In every village there exists a 
villlge committee (al least on paper). Tie village committee makes a request, such as to 
hive a weir bunIt, to tie tamibon (otLinciI. [ie council is stlpposed to screen all requn-ts 
accordin(l to !,;ency, passes the list, 1,"tile ne(d and ' It their on called "KCC to the 
;iiIIItiliur l-aih tlllbOll Council is advise(d by a com littee comprised of government 
officials mipiesinting the Ministries of Helth, Edu(cation, Agriculltre and Cooperatives, 
arnd Interior 

At th le a 1l)Jt1r level, a si iillkr screenInq p1rocess ISsUpposed to OCCur --the outcome of 
which is the list of irolecls called "KCC 2 " At present, ao1phur committees do not have 
any iieiiibers with technical backgrounds Tihe commuittee is chaired by the amphur head 
adinistrator 

At the next level, at changcjwal committee, chaired by the governor of tie changwat, 
priorizles recitLests iii KCC 2 Representatives froii technicil ly oriented agencies are 
present Output is a list of requiests called "KCC 3." 

Everythliir, described so far ociirs within the changwat where requests originate. The 
KCC 3 is thenlsent to Ba ngkok for coiisideration by the Budget Bureau, agencies involved 
ii design ii a 1( constr uction, anrid other agencies concerned with securities. Feasible 
reqnests are aipproved, budgets allocated, and projects assigned to different agencies for 
design arid constr uc1 on The output of thiis step Is a list of projects and the agencies 
restp nsible for coristriJctlon. The list is called "KCC 4." At this stage, all projects listed in 
KCC 4i are usually constructed unless exceptional technical difficulties are encountered. 
Iuipitnia ut a.encieS responsible for rdesign and construction are the Royal Irrigation 
Department (RID) and the Office of Accelerated Rural Development (ARD). Although there 
are several other government agencies involve(] in this phase, RID is responsible for the 
majority of the projects. OuIputs from this phase of the procedure are headwork structures 
suci as weirs or taiks. 

Once the coistrJCtiOn of the ieadwork structures is completed, the Department of Local 
Administration (DOLA), untder the Ministry of Interior, is responsible for forming water 
users' groups and encouraging the groups to operate and maintain the facilities. Output 
from this phase is tI,! eid product: tile headwork structure and voluntary operation and 
malinVenalrce (O&M) by the water user group. This marks tile end of the procedure. 

With respect to trne, tile activities fromn KCC 3 down to the end product occur annually 
according to the Thai fiscal year The activties from the start of the procedure up to KCC 3 
are riot affectei by that fiscal year constraint. Site survey, design, and construction work 
are doiie between October and March every year. Tie tiiie required from request to 
completion of coiistructiori 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 . liminate such problems. 

Observations 

The following observations made during the study relate to Figure 1, where summary
cominents a'e provided. The first observation concerns the steps from the village level to 
the KCC 1 list. The majority of reqUests originated from a single influential person such as 
a villag-, hewadimaii o tilil bon hieadmia , rather than from a group. This is probably due to 
1) villagnt polit ics, 2) lacK of strong organization armong farmers, or 3) farmers not being 
told the c(olditions (if thit; request. 

The second observation is made for steps from KCC 1 to KCC 3. Here the screening 
process was ineffective It is normal to see requests processed without any field checks. 
Acre ding to a random check, only 4 out of 30 requests were technically feasible. Most 
requests d!.t not meet the needs of the majority of users (as a consequence of factors 
noted in the first observation). The poor screening by the amphur and changwat are due 
to: 1) off icials being too occupied with other work and routine responsibilities, 2) lack of 
technical knowledge, or 3) lack of enthusiasin. 

The third observation is made at the design and construction step with KCC 4 as an 
input and permanent structures, such as weirs, as the output. Most structures observed 
were structurally sound but to, large for the intended service. The design lacked flexibility 
and did iiot serve uL,,rs' nee 4s. 

The fourth 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, approxwnately one in five 
projects met the above expectation. I lie 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) ;s 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 bu1It without consulting farmer;, which is Iifortunate because, in most cases, 
farmers have het,.: knowledge of flow in that vicinit, than gcvernment designers. Farmers 
usually want a ,,'ci buill on the stream at a particular place. Building a weir usually 
implies that tll- wer ,,!ill no be larger than the width of the stream, and hence does not 
occupy agricultural lard nearby Thus there is no land ownership problem .to settle. 
However, such a weir will not he able to pass ti. ,iaximnum flow during flood. This does 
not mean that the wei: will be washed away w,; lood water. With proper design, the 
weir will be inundated daring flood hut not damaged. Government designers are too 
conservative to ,kccept sUc;h design conceots. This results in a much larger weir than 
necessary and at a location further away from the strearn, hence requiring an extra 
cha inel connecting the weir to tlhe original strean It is normal to find that government 
weirs cost about 10 times mce than what is required. In many cases government 
agencies build weirs further upstream in order to store more water. This is contrary to the 
farmers' requirement that, to be beneficial, tile water must be available at a particular 
location. 

The crest level of a weir is another important aspect since it determines tile 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. Variable weir crest level is 
therefore justified Design measures such as provision for "stoplogs" is simple and serves 
tile pirpose satisfactorly. It took an incredibly long time for government designers tc 
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 cooperate. 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 program is usually
focused on RID even if it is due to poor performance by DOLA. lnis 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 ideology. 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 INSRI 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 2 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 issue, 
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 Vilage Irrigation Rehabilitation Program 
(VIRP) stresses the importance of going back to traditional practices of waiter 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. 

*Depuiy Director, Agriculture Research and Training Institute, Sri Lanka 



182 
CURRENTRESEARCh
 

With the passage of the Paddy Lands Act in 1958, 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 elected committees, replacing it wit/i one 
which in some ways returns to traditional practico (emphasis added). 

Such a return to traditional practices is evident in tile water management programs
introduced recently under rehabilitated village irrigation systems. Some components of
the program were introduced on the aSSulj)tion 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 
mananenent. 

This paper specifically deals with institutional aspects of water management 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
managsment; 3) historical overview of village irrigation activities during the latter part of
the 19th ctmtury; 4) discussion of the appropriateness of some components of the presentwater management programs both from social and economic view points, and 5) some
possible areas for research on village irrigation managemunt. 

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 systerns account for about 54 percent of the 450,OCO
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 tile irrigable area remains 
utilized or under-utilized for rice cultivation. It is estimated that about 50,000 ha of new
lands can be brought Linder 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 aprogram 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 character;-',
irrigated lands under village irrigation systems. As a result, the socio-economic condit;ons
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 consumption and
seldom sold any in the market. Nearly every household cultivated a chiena (slash 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, increased 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 irrigation systems. 

DIFFERENT VILLAGE IRRIGATION REHABILITATION PROGRAMS IN SRI LANKA: 
THEIR OBJECTIVES AND STRATEGIES 

The fOllowing four village irrigation rehabilitation programs are of primary interest: 
Villagi, Irrigation Rehabilitation Project (VIRP), Integrated Rural Development Project
(IRDP), AnuradlaipUri Dry Zone Agricultural Project (ADZAP), and Small Reservoir Village
Coininiin,ty Rethabilitation Program of tile National Freedom From Hunger Campaign 
(NFFHC) 

Althotugh tiW voluiii of investments and the geographical spread of rehabilitation
activi ties vary, the water ma nagement activities of the first three programs are similar to
each other Therefore, foi the purposes of this paper, these three will be treated as one
approach to village irrigation rehabilitation Thus, one may identify two main approaches 
or ;trategies to village irrigation rehabilitation programs in Sri Lanka: state-sponsored
programs and non governmental organization (NGO) sponsored programs. The NFFHC is the 
pritie exanmole of the latter approach. 

State Sponsored Village Irrigation Rehabilitation Projects 

Village irrigation rehabilitation projects have two distinct components: the physical
rehabilitation of irrigation structures and the implementation of a water management 
program The former is carried out by the Irrigation Department and the latter isimplemented by the Department of Agrarian 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 irrigation efficiency of their village water source, whether tank or 
anicut, even if ti,,y desire to do so, therefore, 2) the govermnent should intervene torefurbish village irrigation systems; and, 3) because the village irrigation systems are still 
operated as cc ,mnunal property, the government should allow the community to operate

and maintain them
 

Physical rehabilitation work includes desilting tanks, strengthening tank bunds,
repairing and improving simces 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 tile same objective of ma.,ng 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 Reservoir Village Comrnitnty Reh abilitation Program. The NFFHC is a voluntary 
agency which receives filancial support fron the European Economic Community (EEC). It 
operates l(er te aus)ies of the Ministry of Agriicultural Development and Research. 

The main objrctive , of the progiam are 1) to improve tie living standards of poor rural 
coririrrinte, by restir Iug theiri rirgatior tanks, 2) to revive ancient customs which, in the 
past, a.stlred tie rriali nt'iare arid repairs of the village tanks, and 3) to reduce chena 
ctltivation by )r(vidingl an assureJ spJ)l)ly of irrigation water to cultivate rice lands in the 
cornirid re;a of village! tanks 

it, NFFHC iiandles the refurbislment of tanks, and all earth work is done by the 
fai Hers under the ,tpervision (ifthe agency's technical assistants (TA). Villagers are paid 
for c(ntrilbttt( hiui(at Ile i;ite (f 5() percent of t r standard payment prescribed for the 
Jrijalioil Dtpaf townliit's Ihw t r s 

Far nrus a..4rilhtly rspo-isiule fot the operation and inantenance (O&M) of their village 
tank They irw nrrifi, irf ai reservoir cocIII (RC) and all the decisions regarding the 
operation of ai tank 1li wilithet RC. which meets two to three times a month. Each farmer 
coilti htIes two hnIS1reIs iif Lnimilled rice per ac -- (41.75 kilograms per 0.4 ha) per 
co.;ltivationi season to a Ciririon fund called the Ri trvoir Maintenance Fund to meet the 
costs of imainterince aind repairs to tlie tank 

STRATEGIES FOR WATER MANAGEMENT AT THE VILLAGE LEVEL 

Tlre water iarnageiient irrograri carlried out by the DAS has two main components: 
iiiipi )ved agrictiltllral ilaictices and system rmanagement The first includes dry sowing of 
rit:i early rains, plowing immediately after maha and yala (dryin malia (wt t season) with 
season) irwrvests to facililtat early land preparation for the following season; growing 
subsidiary tood crops in yala, and promoting short-duration rice varieties in both iaha and 
yala
 

lhe system iralnagement comrorien itncludes establishing farmer organizations for 
O&M and lot irmiplementing water management progra ms, cultivating only part of the 
corn nra mid area iii1iri periods of water shortage, implementig a rotational water supply 
system with a ftxed delivery plan, and allocating waler to tail end areas before head end 
areas 

The tanks that have been rehabilitated by the NFI-HC are generally small and irrigate 
about 20 ha each The stored water in a tank is used to prevent crop failure during dry 
spells within a cultivation season. These tanks-do not need an elaborate water management 
program because only an average of 20 hLouIeholds control and use the water in the tank 
(Wljetun1ga 1996:9) 
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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 
tile 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 ,.illages. Therefore, the adoption of these practices, policy makers 
believe, would allow farnrrs 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 new 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 irrigation 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 irrigation works and self-interest 
because it believed 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 villagers. Thus, priority was given to village tank rehabilitation. In the 
1870s, the British 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 approach to restore village irrigation
works consisted of twocomponents: monetary contributions and technical supervision by the 
;cvernment, 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 re!ntroduce what were presumably traditional forms of village social 
organization, sich ,s ganiabhawa (village council), and activities such as compulsory
labor In community work They hoped that this would promote village cooperation and 
increased 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 cLustoms relating to irrigation and cult vation of paddy lands should 
be revived. The customs would then be defined by a committee of cultivators with the help 
of government officials. lie customs became rules only after they were aiccepted by at 
least two-thirds of the general body of cultivators, after which the riles wer(e sent to the 
governor for his ratification. Such rules were binding on a I cultivators A vo/ vldatu? 
(village irriga tori headmari) was elected by tie village cor niii ri ty to supervise the water 
distribution and te ma Iriteriance of headworks and chinnels, and to report wrong-doers 
to the garnsabliawa. A breach of rules was investigated by tlie garnsabliawa, which corn
prised 3-13 cultivators, and a representative of the GA. [ie guilty cultivators were 
fined Many of these rules becamien 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 
condition that he cUltivated it regularly (Balasinghari 1968.74) 

These institutional mechanisms brou aany 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 arid 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 rie government at the rate of Rs 25.00/ha (Rs 10.00/acre). 

Between 1856 and 1904, air estimated total of Rs 13.5 million was spent on irrigatinn 
works of which over 90 Dercent was allocated to village irrigation. As a result, during this 
period, paddy acreage increased frori 160,000 to 240,000 ha. Rice production also 
increased rapidly For exriiple, between 1874 arid 1877, annual rice production increased 
from 73,499 to 313,465 bushels (1,5339 to 6,5420 metric tons) This allowed the 
government to collect more grain tax from the peasants and the latter, according to 
Governor Gregory (1872-1877), becamre more healthy and resumed habits of industry 
(Bastiarpillai 1970) 

Until tie 1930s, several factors facilitated the smooth functroning of tlie 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 ",ommunity of fate" which allowed its members little 
mobility or choice. 
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In a traditional village there was congruence between the status rankings involved inthe different sets of activities of its 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
legitimated by the GA to oversee village agricultural and irrigation matters He possessed
every attribute and power to devise his own strategy of water management. Together with
the village headman,i he possessed administrative experience which assured confidence in
the exercise of authority 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 iespect convinced others to accept his leadership as right and 
proper (Perera 19851) 

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
appirtenances, such as common1 grazing lands, reservoirs, and forests The villagers
considered themselves to be one group of relatives. Therefore, each had a moral obligationto help the other and subsistence ethics prevailed as a social insurance against draught,
wild animal daniage, and the encroachment of outsiders on their property. This cohesion,
in 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), attan (exchange
labor in paddy cultilation), and kaiya (cooperative labor). 

Villages were also expected to be self-sufficient in food and security. Remoteness, lack
of communlcation, and illiteracy made them self-dependent. Heavy dependence of the
conmiunity on the irrigation 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 village comnlunity began to change after the 1930s as a
result of the rapid penetration of State activity into rural areas, the concomitant process ofpoliticalization, with the introduction of universal franchise and secret ballot, and the 
Substantial devol tiionlof adnin stration to the locally-elected ministers. 

The British colonial rulers believed that the security of private property was essential forestablishing a suitable foundation for agricultural development. Ordinances such as

Waste Land Ordinance of 1840 and its amendment of 1897 were enacted to 

the
 
ensure thesecurity of land tentre and to protect Crown Land from encroachment. Theimplementation of these ordinalices caused far-reaching changes in the village

cominunit ts For example, the ordinances required the mapping out of all types of land intht vi lli.( s an(, as a result, cadastra surveys were made and the ownership o'ancestralland was regu lariized and denarcated from Crown Land. When the government
re!fuirb1hed village tanks, they too became Crown property "As a result, ihe State was in a 
position to redefine the hydraulic community boundaries, sometimes permitting theaswedduMization 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 theboundaries of the hydraulic community, 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 governrner, 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 it a part of the wider economic, social, and political system (Perera 
1985b:181). 

These cho nges ini a sense transformed Tie village commuti I ty to a "co1nunLrlity of 
choice" from a "community of fate." This process resulted in a gradual decline in the 
autonomy of the "closed'" nat ure! village coMn Uil ty, diversification of OCCLupation and 
inoconie structures, the decay of extinded kinship systems (SLuch as tie variga, which 
bound villagers by va rioUts o)lliga tils), and above all, an Inciease in the mobilty of tile 
villagers. place of i SLi)Sstenlce economiy arid tlie harter system, a money economy and 

attndant vaitues gradually pellet rated lhe vllages In lhe sphere of irrigation, village 
bour daries expanded to cover more paddy lailds beyond what could b irrigated by the 
v llage tank. Sucil paddy ilIdS became esserntially rainfed and therefore not dependent on 
irrigation water (Aheyratne 1986) 

INCONGRUENCE BETWEEN POLICY AND RESEARCH: 
A CASE FOR FURTHER STUDY 

Under the current village irrigation rehabilitation programs, the government does all 
physical 'ehabilitatior work and expects farmers to take part in irrigation-related tasks 
subseiueri! to rehabilitation By doing rehabilitation work with minimal consultation of 
farmers, the government has managed to concentrate and consolidate its role in village 
irrigation systems This is radically different from the tank rehabilitation activities under 
the British. Previously the governmient made a single-shot investment 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 iritervention did not disrupt the villagers' perception of village property as the 
government intervened only to facilitate their communal activities. But now the 
continuous and increased intervention of the governnent leaves little doubt in villagers' 
minds as to who owns their irrigation systems 

In recently refurbished village irrignaion systems, the majority of the villagers believe 
that the clovernment owns the irrigation system and is therefore responsible for ensuring 
system O&M Thus, it 13 difficult to expect farmers to act as if they were the owners of 
irrigation systems and to look after these systems as a community. This difficulty is further 
aggravated by tlhe gradual erosion of many of the characteristics of traditional closed 
village 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 preniised 
on the expecta'ions that farmers would act according to the traditional norms of 
community organization, which emphasizes communal property and the exclusiveness of 
the village, is 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 village tanks and anicuts are 
designed on the basis of the technical information available at research stations. Such 
information is often not applicable to village irrigation and agricultural systems and, as a 
result, these activities set targets which are for villagers to achievehigh given the 
economic, technical, and environmental problems that prevail in remote villages. 

Below are some of tie components which appear to be the basis for many water 
management programs and whih are introduced to demonstrate the kinds of difficulties 
that arse when policy prescriptions are Iremised 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
inanagenient and opera!oon Is almost impossible witlhout farmers' assistance, arid the 
rnodus operandi for the latter is considered to be through farmer organizations. Thus the 
establishment of farmer orga rilza ions has been incorporated as one o the main strategies
of State-sponsored water management programs (Department of Agrarian Services 
1984 5) The governmert's interest in establishling farmer orgarizatIons derives from two 
interrelated assumptions ahout the vdage community vil.age irrtgaton systems decayed 
as a result of lie decline of Iraditional mecharisms for waler management, and the 
governimen's presence iinthe village is needed to invest in physical rehabilitation and to 
organize farm ers to look after the refurbished water sources Thus the irrigation water 
management programs have to involve both the govemnineni and tle commLinity. "Since it 
is difficut for indivdual far mers to change hiis system, and since outside government
assistance alone IS unlikely to be effective, it will be necessary to strengthen both the 
government's capacity arid the community's capacity to make thiese changes" (World Bank 
1981)
 

Under tie VIR P,for example, an attempt has been made to organize farmers or at least 
their representatives into the tank conmite.s (TCs) The block-level farmer 
representatives come together with government officials under the chairmanship of the 
vel vidane to decide on the operations for h season, as organizingle part cUlar such 
agricul tuna Inputs, providng agriculturalI extenson advice, and resolving conflicts There 
is a rough division of work between the fanmer tepresenatives and field-level officials 
within the TC Irmgatlon arid agricultural activities are generally performed by the latter as 
such tasks need exta-commLnity activity, whil imatters that strictly concern tie 
coinm Iminiy are left to the former for iiedia Ion through the vel vidane (Abeyratne 
1986b.6) 

TCs are supposed to revive the principles of the traditional gamsabhawa to evolve an 
efficient water managenent systen under tanks and anicuts For the government, such an 
attempt is convenient as certair irrigation-related responsibiliies can be given to the 
community. This would reduce government expenditures and the need for an 



191 PUBLIC INTERVENTION IN FARMER-MANAGED IRRIGA TION SYSTEMS 

administrative set-up at the village level. Additionally, the involvement of farmers in O&M 
activities, the government believes, would allow them to develop some sense of 
proprietorship over the water source and turn would on fieldthis in provide feedback 

performance to the irrigation officials.
 

From the farmers' viewpaint, the TC is not a farmers' organization. It was introduced by 
the governnmernt and its decisions are primarily taken by the officials because they have the 
necessary legal and adminis!rative backing to Implement certairi decisions and remedial 
act ions (Aheyratne 1986a7). Such officials are not accountable to farmers but to the govern
:nt As a result, the TC derives its authority more from the State than from the farmer 
community. These factors i(htermine the importance of farmers' participation iii water 

hinagemret iactivities in village irrigation systems. 

Little opp)ortunity to parlt'cipate is somretimes Co pondl(ed by little incentive to 
parti(jipate For one thmrj the viilage tank does not enjoy the primacy that it hid in the past
and lanidholdiryjs under the t:iik are extremely fragmented and do niot meet subsistence 
requife erts. All these factors makc .; difficLilt to elicit even the limited farmer 
partici)a toilrivisaged from the village-level orgarnizations (Abeyratre I 986b: 18). 

Another factor lirnitin corm;ruity-wide farmer participation in water management is 
that tIhe village community i , not always coterminous with the comfmunity represented in 
the urgaini/alton Ealier, only thme l)roprlietors took part in seasonal meetings; now the 
representatiyes 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 tiffererit purj oses Kelhellanda Village in Moriaragala District is a 
good example Here two main groups - farmers and fishermen -- have conflicting uses for 
the water intihe tank (see Abeyralne and Perera 1986, Abeyratne ) 986a:1 9). 1Inless there 
is a clear ard realistic delineation of irrigation and other water-user boundaries, it is 
difficult to eCliCt IC rrers' cooperation in O&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 
riot treated as a member of the village Con Ilnl rights over communaln ity. The property 
were derived from membership in 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 village tanks alter their rehabilitation, ambiguity exists as 
to who owns the Irrigation works. For example, in some village irrigation systems studied 
in thc tvnunaragala District, this ambiguity was evident As mentionei earlier, in already 
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 
rehanilitation, the farmers said that they owned the irrig.iion systems and thus they felt 
an obligation 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 60 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 to 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 to cultivate the entire yaya (tract) even n miha. "Owing to the uncertainty
of 3vailability of irrigation water, however, thE; chances of raising a successful crop even in 
the maha isestimated t less than 75 percent in surne areas" (ADB 1980). Therefore 
farmers are unlikely to organize themse'ves fo- ,naintenan'-e of their tanks and adoption of 
better water rnanayr(ment practices under all conditions. 

What isreally needed in present-nay village irrigition 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 need money and technical help. Thie NFFHC has evolved 
a sound strategy to meet both requirements. The wew-sabha is responsible fcr all 
construction and maintenance, and in this regard, the farmers get comprehensive training 
on how to maintain and repair tank bunds and channels. Th'e 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 iostop 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 
aspect of bethina is the exclusion of tenants, leaseholders, and mortgagees from the season's 
farming activity. The oermanent 0oo'ndaries of each pangu (share) are ignored for the time 
being and the group co~lectively cultivates the area that has been demarcated. The harvest is 
thereafter divided according to the size of the pangu each membor holds in the entire paddy 
tract (Abeyratne and Perera 1984:80). 

Under the tanks resto:ed by the NFFIHC's wew-sabhas, bethma is an in-Luilt component
of the agricultural syste-ii. The entire paddy area served by the tank is d vided into upper,
midd;e, and lower fields. In each field all the villagers hold plots. 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. Inyears 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 iswater in the tank. An Asian Development Bank (ADB, 1980) study concluded that 87percent 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 yala by re-establishing the bethma practice through farmerorganizations. Historical evidence shows that bethma had never been a regular practice inSri Lanka. Farmers in the Dry Zone cultivated rice only in maha and concentrated oncheia 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 collectivelyclose to the tank to raise at least rice for seed for the subsequent season. This practice wasthen known as the "distribution of seed paddy equally among villagers" (Perera 1985a). 

The decay of tho bethma practice is more an outcome of the changing patterns of theproduction 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 bethe increase in the area irrigated by the tank which reduces water availability during yalaeven in rehabilitated tanks. Begurn (1985) has shown that in 18 out of 20 village tanksstudied in the North Central Province, the area of irrigated land served by each tank hadincreased significantly during the last several decades from the original size of the puranawela (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-fieldr' Second, population pressure in the tank-based villages increased. When
farmers cultivate "reservation" lands and new lands below the tank without increasing thetank's storage capacity, the tank will not have enough water to irrigate the total area, evenin maha. In such cases, there is little possibility of cultivating even a small section of the
command area during yala. Third, the majority of' irrigated lands in the Dry Zone areprepared tor cultivation using tractors. Tractors facilitate dry sowing in some soil typeswhere non-mechanized dry land preparation is not always possible. This sometimes 
encourages the cultivation of land beyond the akkara-wela. 

In some villages, although officials reported the practice of bethma, the actual practiceseems to be the purchase of a farrm.er'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 tocultivate even a small portion of land during yala. They thus freed themselves from paddycultivation to concentrate on chena cultivation on a full-time basis. The buyer of suchcultivation rights either cultivated his leased-in land or left it fallow according to the 
3mount of water available in the tank. 

Quite often, the land operators in the purana-wela tended to cultivate their holdingswith the limited amount of water available in the tank. The old practice of annualalternative 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 1986). 

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 unsuccessful 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 command area under 
village tanks had low priority in development planning. The main 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 w, ,er 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 anicut 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 crop 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 plots, 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 plots, 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 lIelivery 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, village headman, and other influentials possessed the most prized lands below the 
tank. Thus, they managed to get the water first. However, when the government began 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 their 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 tail-to
head water allocation if they think such an allocation disturbs the cultivation of their land. 
Their wealth 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
irrigation 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 the 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 :nto 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 ItrodUced several strategies which are destined to be unsuccessful. In this
regard, further research is necessary on the nature and type of government-community 
Interaction ithotth diachronic and synchronic perspe'tiyes before any meaningful strategy
is designed for refurhishing village irrigation systems by the State. It is important to decide 
the degree of each party's involvement -- both financial and Interms of decision -making
responsihi liy - In the rehabilitation process. 

Related t) this is the issue of community or village capacity to handle village irrigation
affairs At present, altihough both Slate and community capacities are emphasized, in
reality, the eiiphasis is 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 inboth physical refurbish ment of village tanks and their management in
the latter part of the 19th century may throw some light on why some institutiona! 
mechanisms for water management functioned well in those days and why they can;-.)t be
reintroduced today to play an egually effective role in water management. Such a
historical survey will show whether the traditional water management mechanisms 
decayed over tine or were intentionally abandoned as a result of cha.,ging priorities in the
development activity (eg. from small village tank rehabilitation to large s,"le irrigation
works) of the State Research will also show the contribution of the Staie to this change 
over tirme. Such research will help in identifying factors that strengthen a village's capacity to 
handle its own water management activity. 

Further research Is 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. 

2Minor irrigation systems are defined as those where the area irrigated is less than 80 ha. The termb vitiige
irrigation system, minor irrigation system, and small-scale village irrigation systems are used inteichangeably 

'Asweddurmization is an English word derived from Sinhala and means leveling land and constructing bunds 
around a field to retain water for rice cultivatoin 
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PROBLEMS, PROSPECTS, AND OPPORTUNITIES INDEVELOPING
 
FARIER-MANAGED IRRIGATION SYSTEMS INNEPAL:
 
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 
population growth is leading to an imbalance between food supply and demand. To 
reverse the trend, cereal production must at least double tme present level by the year 2000. 

To 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 unit of water with maximum productivity should be the 
aiin. 

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: 
investigation, design, construction, rehabilitation, and operaijon 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 functions and responsibilities of DIHM are 
carried e-it through five directorates. 

Project Board Management 

Some of the 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 Irrigation and Water Utilization Division, Department of Agriculture, Ministry of Agriculture, Nepal. 
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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, an(; is chaired by the Secretary of 
the Ministry of Water Resources. One representative each from the National Planning 
Commission, Department of Agriculure, and DIHM is also included as a member of the 
Board. The General Manager/Project Manager/Project Engineer works as a member
cume-secretary of the Board. In certain cases Regional Directors of Agriculture 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 nf 
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 Lhe 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 irrigation 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 of 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 Division'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 available on tomore than 45,000 ha. The loans are given primarily 
individual 'armers for pump-sets and related materials and toare 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 proLIems 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$800-900 per ha (in 1984 prices). 
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Farm Irrigation and Water Utilization Division (FIWUD) 

The M'nis;ry of Agriculture, through FIWUD, is responsible for farm level irrigation 
development and water managmnient. FIWUD was established in 1973 under the 
Department 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 agricultural 
engineers with some knowledge of basic agriculture. 

FIWUD's mandate is to: 1) provide irrigation and drainage facilities at the farm and the 
field level to ensure the optimum amount of water, 2) assist in operating tertiary irrigation 
systems in large and medium-scale projects, 3) organize water user groups ,nd guide and 
monitor their activilies, 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 is 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 
medlum-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 is 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 channels are done by DIHM. In the Water 
Utilization Program, farmers' involvement begins in the middle stage of project 
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 their 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 in 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. I abie 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 Irrigation and Water Utilization Division 
(FIWUD), Department of Agriculture, Nepal. 

Zone District CCM UC SUR Zone District COM UC SUR 

Janakpur Ramechhap 
Sindhult 
Dolkha 
Mahottarn 
Dhanusa 
Sarlahi 

12 
10 

2 
1 

32 

11 
13 

-

10 
2 

5 
2 
-

1 
-

Seti Baitadi 
Achhaon 
Kailalh 
Kanchanpur 
Dnti 
Bhalanng 

-

2 
1 

3 
1 

1 

1 
1 
-

1 
1 

Dhaulagiri Parbat 
Baglring 
Myagdi 
Gulmi 

6 
1 
2 

-

1 
1 

3 
4 
-

Narayani Makwanpur 
Persa 
RauLthat 
Chlitwan 

2 
1 
3 

- 2 
3 
4 
8 

Koshi Terthum 
Dhankuta 
Bholpur 
Sankhuwasava 
Sunsarn 
Jhapa 
Morang 

3 
-

1 

2 
1 

2 
2 
1 

-

1 

4 
1 
1 
1 
1 

1 

Rapti Rukum 
Salyan 
Dang 
Jajarkot 
Kalhot 
Rolpa 
Dolpa 

-

3 
2 

5 
1 
1 

3 
6 

6 

4 
1 

Taplejung 1 
Panchthar 2 - Bagrnati Nuwakot 3 5 9 

Dhading 2 2 5 

Sagarmatha Khotang 
Okhaldhunga 
Sirha 
Solukhumbu 
Udaipur 
Saptari 

3 

1 

3 
1 

4 
3 
2 
1 
4 
2 

Sindhupalchowk 
Kavere 
Rasuwa 
Bhaktapur 
Kathmandu 
Lalitpur 

1 
1 
-

1 
1 
1 

2 
1 
-

-
1 

2 
2 

Lurnbini Palpa 4 2 
Arghakhach- 1 1 
Rripendehli 2 3 3 
Kapilbasslu 1 - -

Total 
106 81 105 

As a part of the strategy, improvemenits 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 oi 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 costs 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 committee determines the proportion of each 
benef~ciaries' contribLition to the construction of the project. The 5 percent cash 
contribtion must be paid into a bank account before work can be started and must be 
supported by a formal declaration by tile committee to take responsibility for construction 
and future O&M. The rest of the farmer's contribution can be either in cash, loanas a 

from ADBN, or in the form of free labor.
 

An account is opened in ADBN in the name of the scheme, and the 5 percent cash 
raised by the beneficiaries is deposited. The account is handled by the joint signatures of 
the representative of tile cotstruction committee and the FIWUD officer-in-charge of the 
scheme. FundS are withdrawn to purchase materials and equipment and to pay contract 
labor 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 cuLmbersome 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 tile 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 line 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 implemenaLtion procedure are given in the following sections. 

Project identification. The first step is the identification of viable small irrigation
sc;iernes. 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-Irrigation Committee 2 When an application comes to a zonal office or directly
to FIWUD r. is immediately forwarded to the District Agriculture-Irrigation Committee for
tiecessary action. This committee forwards the application to the Zonal Farm Irrigation
Office with the recommendation of the district assembly, or to the District Panchayat. This
IS usually done onc,: each 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 yea, ahead of its implementation. 

The initial application origir;ates from the beneficiaries. It must contain the necessary
information to enable the concerned authorities to determine the feasibility of the scheme.
Applications contain precise information on the following points: a) signature of all the
beneficiaries, b) brief descriptior, of the command area; c) present and future cropping
pattern, d) description of water resources; e) distance of water source from the command 
area, f) area to be irrigated; g) numbjr of households to benefit; and h) village panchayat, 
waru number, etc. 

Site survey A FIWUD topographic survey team goes to the area and arranges a meetingwith 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 chairman 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 team 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 guidelines 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 not 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 design work is done at the
Zonal Farm Irrigation Office. For the design to be approved, the following minimum list of 
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ilems 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 o the command 3rea 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 te 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 formation of construction committee. After approval of the 
scheme, a letter of notification of the feasibility of the scheme is sent to the community
co,.cerned. 3 An estimate 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 Irrigation 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 ADSN. 

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 
comrunly 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 aiy
misunderstandings. In the event of the cancellation of a scheme, a new scheme is 
selected froin tne contingency list prepared during the survey and identification of 
projects.
 

Implementation of the scheme is carried out by the construction committee. The FIWIJD 
engineer is resFinsible for providing technical support, supervision, and advice to the 
committee. 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 a!so r rA wur.- awards to local people, details of hiring and
contracting labor for special r;w fI ,suution of disputes in the alignment of the canal,
expenditures for material procL, oent, 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 corrimittee to various beneficiaries, preferably as piecework. 

After completion of the scheme, an inspectirn and final approval is made by FIWUD 
upon receiving a written request 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 committpe 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 repair and maintenance of the 
scheme is carried out usersby water groups with technical assistance from the Zonal
Farm Irrigation Office. Neither water taxes other irrigation fees are collected by thenor 

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 



209 PUBLIC INTER VENTION INFARMER-MANAGED IRRIGA TION SYSTEMS 

a few years earlier. Similarly, 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 
beneficiaries to participate in implementing the scheme. The requirement of a cash 
deposit is a 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 nrganize and mobilize the voluntary work of the scheme so that they can 
recover their deposits. 

Voluntary Labor Contribution 

The construction committee is resp3nsible for raising 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 r'nntributions above the 20 percent mandatory voluntary labor contribution. Payment
is mi, to the workers after deducting 20 percent contribution from the total work 
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 
committec but, if conflicts continue, further payments are stopped by FIWUD until the 
problem is solved. If 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 
to complete. First, because of the tolarge amount of work, there is unwillingness 
contribute the required amoUnt of voluntary labor and cash. Secow. 3cause such 
projects involve various 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 materials 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. 
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Maintenance of the Schemes 

Maintenance requirements 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 
landholders must contribute more than small landholders. 

The groups become more active just before the rice season. Usually they call a meeting 
ard 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 emergency cases almost 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 damage 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 soil 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 addition to thiese physical problems, efficient managerial aspects Must also be 
considered. As compeltion among farmers for available water increases, improved system
operation and ma nageienl is called for to ensure widespread and equitable distribution of 
jrrgjation water. To achieve thiis, a coordinated effort to strengthen and improve existing 
org iinzati ns wheriwver inv:( ssa ry Is s.,uggested. This should take place in conjunction with 
a triinin] plrogram iII %ystem O&M It is desirable to offer the fariner training on when,
how, iinol how ninl I# to riticjare, canal system O&M; rotational irrigation during periods of 
Viater sccilcty, Ioproved ter racing iind croppi ng systeris; and land preparation. 

To addfess tlhese probler s in farmer managed systems, FIWUD will establish another 6 
onail )ffi(:es, thLIus providi rig staff and egip(llnent to cover all 14 zones in Nepal effectively.

Water managyement training along with a trial demonstration and production program will 
be extended in the complf ted schemes with the help of the agriculture development 
officfr and staff of other related line agencies. 

Perniamient soltitio)is to canal mailntenance and landslide problems in the construction 
areas inclhide soil conservatori nieasures, such as tree planting on the uphill side of the 
canal Terrace improveien work will also be gradually introduced as needed. A 
mnioring unit will lie established to monitor the completed schemes and observe their 
perforrMIanice to find ways to irriprove preisent construction methods and techniques.
Survey and design rr terra will be further refined with experience. The accounting
procedure to be r intai nerd by tile constrLIction 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 FIWIJD as stated in the 1986 National Planning Commission Report. 

Issues Regarding Government Intervention in Farmer-Management Irrigation Systems 

1. Identification of scheries in terms of such factors as size, length, capital cost, and 
available tine 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. ;' 
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. 

2The District Panchayat Chairman is the chairman of District Agriculture-Irrigation Committue and other line 
agencies like ADBN, Agricultural Inpt Corporation, and cooperatives aie represented. The irrigation engineer, local 
development oticer, and agriculture development officer are also members. This last is the member-secretary of the 
District Agricultui .-Irrigation Committee. 

3A 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. 
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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 whiwh 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, and 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 23,000 cf which 13,000 areare 
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 the Food andto Agriculture
Organization (FAO), 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 abandoned, of which 52 percent are in working condition. A Department of Agrarian
Services (DAS) study suggests that there are about 8,500 working tanks in the Dry Zone. 

Village irrigation schemes in the country plsy a pivotal role in the agricultural economy.
Of he 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 Commissioner, 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 drainage basin to collect runoff water. Nearly 70 percent2 of the annual total 
rainfall In the Dry Zo1ne occurs during the Northeast Mcnsoon from late October to 
January, the main rainy season. It was imperative for tie Dry Zone settlers to build these 
village tanks In order to suppl.nent rainfall for agriculture in tile wet season and to
CMonIs'rv(t vw!ter for rloirestIC alld ;igrcLJItUral activities in the (hy season. These tanks 
hav hew:olri the focal poill of nlall social, econorilic annd CUItUll life in the Dry Zone, and 
0h, j-se.cu of rrily village tanks- shows how successful the village comrnlmunity became 
as ai) a rictlltural r:onnrr r' hy ()Wverorilrig the0 ac(ute. shortage of water in the area. Water 
rittrh r t1ir lald ilt atit,ly st the hIu ts to ( Ilivati()I arild to the size of the population
tht1 'crldl1 .',IJ)pi (tid f. niKaISir1 1978) COvif time, these village tanks deteriorated and,
herx,:i , i, suat of the kiogulirs shiftri hiiii the Dry to the Wet Zone, most village tanks 
we c jilt h fi (iland ;an if w"11it a stet d distrepailf 

Sri aiml, (( ,yhi)n wavri techr lti no for eign ruilers -- Porttiguese, Dutch, and British -- from
1505 irt I1 1948 T1n 13ritri, who ruiled Sri Lanka from 1796-1948 -- from 1796-1815 they
Itld olly tfi lirlrtih , provlrr .; (sili.edl lhe importance of Irrigation networks to the
ruiral ecoiomy Air itigitiri ptuarimint was establhshed in 1900 to renovate and maintain
majotr irroiatin works, wrih the Provincial Britisli Government Agent attended to mainte
rance of thfr vliale irr uat(ln works 

The first ordnhuajirci ton facilitat the revivil mid onforcelnent of ancient customs regarding
irrigation and curlItvaton of t)adldy land; was enacted in 1856 Thereafter it was revised on
six sitcchsognot o it:'r:risr;(.-i u dinalice, NurIrber 32 (1946) made an attempt to define 
village rrigailon as any that is 1) constructed by the proprietors without government aid or
wit) Ithe aid of masonry works and sIlJIi ies supplied free oi charge by the government, and 2)
m1laintalnlel by the iproprietors 

After indeDen(hrrlce( in 1948 it has been every successive government's priority to attain self
sufficHien/cy In fIol 10 a(:iriev this goal, on. strategy wa; to expand the irrigable area under ricethrougfh tIe develoipreit if Malor Irrigation works and national ventures like the Accelerated 
Mafhaweli Scheme Meanwhile, governiients could not neglect the large number of farmers 
who lived below poverty level under the village irrigation schemes. In order to raise their living
standards, the State Intervened 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 systemi 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 equiplment in support of the civil works program, and by
strcngthenong DAS's capacity to service the operation and maintenance (O&M) of minor 
irrigation works by providing additional staff, training, equipment, and transport facilities. 

Btnefts Through the physical rehabilitation of deteriorated village irrigation schemes 
and the introduction of improved water management, VIRP envisages increasing 
agrcu ltoral prodIct on arid farmer income. Tihe rehabilitation work is expected to minimize 
oLM(rtalinteS rlating to irrigation water on 31,5C0 la, benefitting 20,000-25,000 farm 
lamilies It is also expected to increase cropping intensity from 82.5-116.2 percent in the 
reliabilitated and modernized schemes, with an increase of 43 percent in per capita 
IMCoiiie 

Projoct ,rea and costs. VIRP covers 14 administrative districts, mostly within the Dry
Zone Thu Project perio(d was five years (1980-85), bi.it an extension has been given up to 

w enud of 1987 The total investment cost of the Project is Rs 784 million (US$28 million)4 

with the main budget going to civil works, equipment, staff costs, training, and evaluation 
assistance (World Bank 1981. Annex A). 

Imle/ :mtil! ayoflcis. The ID is responsible for the VIRP's rehabilitation works. 
Rehabilitation includes repairing and remodelling tank bLinds, sluices, and spillways, and 
improving the distribution systems, including the provision of appropriate field 
structures. The DAS is responsible for introducing water management activities. Specific 
water management programs are to be drawn LIP for individual tanks in consultation with 
farmers. 

Tank rehahi/itatioti. 

1. Selection criteria. In general, the emphasis in the selection of tanks and anicuts for 
rehabilitation is oil 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-irm/la (2.5 ac-ft/ac) for the Intermediate Zone, and 0.46 ha-m/ha (1.5 
ac-ft/ac) for the Wet Zone. 
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d. The useful tank storage should not exceed 70 percent of the yield potential 
computed from the iso-yield curves of the ID. 

e. The tank should benefit at least 10 families. 

f. The area brought under direct naha (wet season) irrigation should be at least 1,, 
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 arid
physical contingencies valued at mid-1980 prices, excluding price contingencies,
engineering and administration, 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 1986,
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 manaement. The main objective is to make optimurn of rainfall and storeduse 
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 system 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 deliberate 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 attention is mostly concentrated on the Accelerated Mahaweli Program, it has
also become the government's responsibility to see that the small-scale farmers who 
operate small irrigation systems in the Dry Zone have opportunities to improve their living
conditions. But problems arose when the government tried to introduce the VIRP throughits existing bureaucratic institutions This is exemplified by the results of VIRP's efforts to 
increase cropping intensities in the project areas. 

The shortage of water is a predominant 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 freewater surface during the dry season is 6 mm per day). The water shortage is further 
aggravated by the lack of reliable ground water. 

To overcome 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 vvai. iusourcc,; 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 is 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 is unlikely that VIRP activities to increase cropping intensities in the Dry Zone will
yield the results expected by the government without consideration of the problems
water scarcity and the compensating social mechanisms evolved by farmers. Government

of 

agencies must consider current research results when setting norms of usewater
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 ofat 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-in
of water per hectare. In order to achieve this, it is necessary to plan various water
conserving strategies. However, research done at the Maha Illuppallama Research 
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Station shows that under reddish brown earth (RBE) -- which is imperfectly drained soil -
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 rainfall 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. Out of a 
total of about Rs 466 million (US$1 6.6 million), Rs 383 million (US$13.7 million) has been 
allocated for physical rehabilitation of existing village schemes. The component for 
rehabilitation is 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 
rehabilitation 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 (ibid) The major drawback is that the rehabilitation component and 
subsequent water management component are conceived of as two separate issues. There 
is a rigid demarcation of responsibilities laid down in the VIRP Staff Appraisal Report -- the 
construction program is entrusted to the ID, while imlemer,,ation of the water 
management program is the responsibility of DAS. But it is common sense that unless the 
irrigation system is properly planned and designed, implementation of a water 
management program will be difficult. 

Another 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 irrigaton agency personnel in responsible positions have received 
their training as civil engineers 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 
fraternity and there is every reason for young engineers to gravitate towards these 
activities for their advancemer in 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 villaye 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 

A large number of small tanks and anicuts have been rehabilitated by the ID. According 
to a recent progress report, the ID is expected to complete 71 8 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, I 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 rehabiitation. The procedure for the construction agency is laid down in the 
"Guidelines for Investigation, Planning, Designing and Estimating Vil*lage 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 oenefit. 
The only official ';ource 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 
ascertain the co- rect number through field survey and this has proved difficult. There have 
been instance' where one or two 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 
social 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 families 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 
rehabilitated. If the needs of the community are given due recognition, it tends to want to 
participate in 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 tiis 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 obtaining 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 commencement of the 
fL;l 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 dialogue with the farmer/beneficiaries can be understood 
considering that the ID is fully responsible for its design and construction work and feels it 
is 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 ID 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 he!d ratification meetings.
However, just hoiding meetings does not constitute farmers' involvement unless the 
construction agency ;s 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 hiddcr who gets the contract often commences work without employing the 
local labor ova lable 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 
chan(:e to supervise the work or even to inguire about what is happening to their village
tank This sitatiton niay lead to iniIso ndestandings between the farmers and the construc
tion aigencies. Tinm net result IS that It Is difficLIlt to get the farmer to participate when it 
conies to Implenenting tie water managenient programin. It is often observed that after 
DAS takes over tihe rehabilitated schere from ID, it becomes difficult to get the farmers 
involved in implementing the water management program (Meclagama 1982:10-12). 

'These procede, rules, and regultlons should amended in order,0 be to allow more 
farmer participotiomn Im rehabailitation. It is interesting to note that some rules and 
reg Ult Ions pertaini g to tenders were framed during the colonial regime when the British 
were sus1pcious of the local administrators. Some financial rules have since become 
obsolete and Sioul(d he almlen)ded to SLit the present context. 

Post-construction Stage 

Once construction is 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 rrerely recipients of government services (Abeyratne 1986:14). In 
short, the sense of coriirnLIriity ownerslhip of the rehabilitated schemes is lost by the time 
DAS takes over the schenne from ID and tries to introduce water management. 

Problems Encountered 

Const,'tiction 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 catchmnent areas. Local farmers are the most knowledgeable about their 
environment. The omission of local knowledge and experience from the design process is 
a seriouIs drawback. If construction agencies consulted local 1 irmers, many serious 
mistakes could be avoicted. An example is seen in the Badull District where a tank 
breached after construction. According to the construction agencies there were two 
possible caIses of which they were unaware: first, when constructing the tank bund, an
existing anicUt underneath caused the bond to be washed away during heavy rains. 
Second, a family living upstream might have damaged the bund for fear of having their 
hooses 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 
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precluding any agricultural activities Had the construction agencies contacted local 
farmers, these problems might have been averted. 

Tank bed cultivtation is a common practice in the Dry Zone When the farmers are not 
briefed correctly about the full supply level anid high flood level, they continue to cultivate 
the tank bed even thoughI it is proh)ibited After relhabilitation, farmers who do tank bed 
ciIltivtion realize that their crops vvil be affected and, in some instaices, danage the tank 
bund and the sluice In order to save their crops Thi. situiation Could be avoided by 
dialogue between the construction auencies and the fartrirs 

Similarly there iii iany instances where downstrea,i strti(tiires like control gates, 
farm turnouts, and pipe outlets were (lamaged hy the farruwrs ;ifter they were coinstructed 
by ID The farmers say that those strUctrures do riot serve iny r)I)rmSe and even hider tile 
flow of watel to their rice fields If far mers are briefed correctly, wIllfull daIiaqe would be 
iniila I rInother c;ases, tileas urin (levices which were conistrii(;teil (owristream were 

ofe'ri damalaged or denolished A typical exarnplfh 5s a roctingtlar weir that was 
('onstructed to mneasure the discharge from tire slice This m(!asuriing (device has a baffle 
to break the velociiy, which is viewed hy fariners as an obstrUCtOn1 With i weir Just 
otside the sILerW , flriirs thinik they are unable et tlize the dead storage in the tank 
which Is norma-lily LeId by buffaloes ird for (oniestic pJcur pOS(S uring dry spells. To 
prevent suclh difficHie.s, any plan that coristrIcliorlagencies intend to introdluce should 
have the concurrence of the f:irmer beneficiaries or it may serve no purpose at all 

A study urdertaker 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 
wio said that there were problems in the physical works after the rehabilitation program 
attributed thmse problems to the fact that ID did not consult the local residents (Abeyratne 
& Pereta 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 It also noted that farmers were very interested in knowing the various 
aspects identified 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 farriers 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 
been included in the estimate, thaI the contractor had not performed his duties, or that 
officials were conniving with the contractor to get the job done through tile farmers. Such 
misunderstandings seem inevitable when farmers are not consulted. 
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The government should not approach the farners in one way for rehabilitation and in a 
comlpletely different way for management This Situation1 was highlighted during the 1986 
World Bank Review Mission, which went so far as to say that DAS discriminated against 
the tanks rehabilitated by ID and gave pi rurty in developing water management programs 
to tanks modernizUd by DAS DAS explamned that it was easier to introdice a water 
management pr ngani where they were involved with the farmers from the beginning, and 
this explanation was acce)ted by the Mission Wtam 

The tussleO betv.ven DAS and ID remains to be solved To hell) remedy the situation, the 
Mission recoiinirnded to government autlorities thal iiseparate block altoc n should 
be given to DAS to rectify defects and attend to urtgent repairs after taking over ID 
schemes The imporlant issue, thal arises here Is not the tlussle bPtween tire Iwo 
govirniont del)artmenlIs hut the failure to follow the reqmireti( proCedJies and involve 
feillers
 

WATER MANAGEMENT PROGRAM 

Pmoqrann connpommtnS All i igaltion sclrenits that are o bte rehabilitated by ID are, in 
principle, considered fur the DAS Water management program The major goal of this 
program under VIRP is t', us,, rainifll ar(I tank stored water more efficiently than at 
present anid exl)an(I coiiminn( aireas by im)roving ithedependability of water Sil)[)Iy and 
allocating walte eqitllfta)ly amliong the 1 imoi s The DAS water managermlent program has 
tlhree comil)onents 

1 Civil works fr improvinq field chiliiriirl and providing (ontro stitLtureS for efficient 
delivery of water, iinstallinC nmasuringlevices to rleNilsure seepage and conveyance 
losses, arid providill ad ungllading (Iainage facilitles 

2 Improved ag(iciillril practices for (Ity soiwing of rice duriiig nahl with early rains; 
plowing imeltdialfy altri mali and yali harvests ti ftac:lialt;-( early land preparation for 
the following seasrn, rw()wilg SuibsIidry crops (non ricef) iiyala, promoting short duration 
varieties of rice in hitlh illaia and yala, and cullllValting on time and aldhering to the 
cultivation calendar 

3. System managermeint for establishing farmer orgainizations (tank comnmittee and farmer 
groups) for system O&M and for implementing the. water management program; 
cultivatirg only part -)f tlie command area in periods of water shortage, settin igti a 
rotational water Si))ly ;ystem with fixed delivery schedlotles, allocaling waler fron tail to 
head; and Sup)Ilementring irigation both in mafa and yala 

Program orc/alant1tioti The Water Management Division of DAS is responsible for 
planning and implementing the water manayement programin the schemes rehabilitated 
under VIRP Al the national level, coordination is the resporsibility of the Deptuty 
Comrnissioner of the Water Maragemert Division At the district level, le program is 
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coordinated by the Assistant Commissioner. The farmer represenlative (FR) is the lowest
link in the DAS hierarchy. Though ihe is elected from arid by the farmer beneficiaries, his
responsibilities and obligatlions are more to the officials rather tian to thefarmer beneficiaries, The FR is entitled to a modest remu nera tion from the cultivators ofirs area At the field level, the water management program is carired out by agricultural 
planning teams (APT) 

The World Bank Staff Appraisal Report (1981) Ias lefiied the composition of an APT:there should he On leclnicil assistant (TA) fron DAS and an a(piciltiral instrucitor (All
fromr the Departirent of Aoi cultilL whose services 0ihould h( oltaned on a secotdment.
In implementing the progran, the Wter Management Division ialr1(d tihat the presence
of an officer to (ileal w t farmer orga.i/atioris was necessiry in the AAPT divisional
officer (DO) who i; in charge of Agrariliin Srvices Centirs under DAS f'as hoen appointed 
to the APT 

Faom t I,?/)Hoslit,.ioi /I the API. As seen (earl i , thi APT is a loCal unit designed torniplemirent the water iaigenit progra i at the district level ThoughLhe APT is
oriente( to work closely with farinim beneficiaries the fairlers t;.end to think ol it as an
otuts(hd ,(irLgaiit.)n hecauIse they are nit reliresenled DAS has triud to fill this need byappoiitini(j an officer to (f(eal vith I rl instrttutriis for the village farmer but it has had no
sertio , impact Froum then official point of view, the DO alrea , fills the need (Abeyratne198616). Adding aiother office it) the APT, even wil goo(d intentions, shows that thestate would like to consolidate its )utiaiiratic power over the farmer beneficiaries. 

In the VIRP water niinaoenint piro rami, the local vel vidane or farmer representative
(FR) is expected to performi a vital role. He has to operatec the sluice and supervise water
deliveries based on a predetermined rotation, is well as collec: daily rainfall data andfurIcMt:ori as the chairnman of the tank committee In most cases, tihe FR does riot function as expected Under the Agrafran Services Law the FR's employment period is not specified
and, thus, FR's have hen performing their duties for the last seven years under tenuous 
contract. An mierndwmnt rtga r(hing this is to be brought before the Parliament. However,when FRs' perforrmanct is less than expected, the farmers become reluctant to pay theremlineration, and, in lurn the FRY' enthiusiasni to perform their duties decreases.
Therefore, in practice, the FR system has proven less effective in the small tank schemes. 

At firs!, the VIRP expected the FR to play the key role emong the villagers. But with the
 passage of tirrie, a cultivation officer (CO) 
was assigned the implementing role of the waterrianagelent program undtr small irrigation schemes and began performing as the DAS
official agent at the village level His salary is paid by the State. The CO has become thecificer whom ite fairmers approach to resolve their conflicts. The FR has become thelowest rong 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 themproperly, the CO has the legal right to prosecute them In contrast, the FR can bring onlysocial pressure to bear. Therefore, in practice, the position of the FR, the only farmerrepres ntntvn in the whlc4e program, has become undermined by other positions
introduced in the government administrative hierarchy. 
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The tank committee. According to VIRP proposals, a tank committee should be set Up for 
every scheme earmarked for rehanilitation, consisting of village level government officials, 
s-ucli as the CO.the krush/ vyipthi sevaka (asistant agriCulItural instructor), a divisional 
officer, and a few FRs 

WIth th form irlat ion of a water mailageilentllprogram, the command area of a 
particular tank is; (ividel into tracts Groups are formed aroind one field channel and each 
group selects a farier as their le;ader. All qroup leaders ard the FR of that particular tank, 
in) addition to the al)ove mentioned (governlment officials, bcome niemibers of the tank 
conmittete The FR ISth( cliairnan of the tink commiltee (World Bank 1981 53) 

At the tank conniittee meeting, formli approvl Iis sought for 1nI)Imlenting the water 
ldanageIrernt plrogir formuilatM by the APT. Issues sircI as the dates to perform 

miaintenance work on the tank bind, clear scrub jungle, and desilt field channelS, and 
isstLes connecte!d with tne cuiltivatirn 11nilrir afnd water rotations u e decided Supply 
ee:dS haVe tO )e revweV d and wherei.' l actioi ty the localnecessary, remiedial taken 


officials who m In tIe tank committee
 

The ARTI stUdy on VIRP highlight(ed thre major Issues regard(irJ the concept of tank 
committees First, it arques that the concept of a tank committee was based on the "one 
tank one village" systemn that existed in the Dry Zone. With State penetration into rural
 
areas, many changes have taken place, and this concept isno longer relevant. As village
 
colmmuornities are exl)osed to Interactlion with agencies, the COMMUnirties are no longer
 
closed" andImist interact with one-another 

Second, vvith State pernetration in the form of financial investment in villagu irrigation 
schemes, a doubt has arisen among farmers about their ownershi p of the t,'nk. In the ARTI 
study area, 67 per cent of the farmers were sure that the State owned the irrigation works. 
This attitue( coilH he the CiLS( for the farmers' reluctance to form tank committees prior 
to rehabtilitation When they realize that the:y have no role to play in the pre-cronstrLction
 
anid construcltion stages, willingness to organiie themselves is miinimal.
 

Th:rd, with poptlation pressure arnd aind fragrientatior within the village conimunilty, 
farnmers are compelIled to look for alternat ye cash crops and other ways to generate 
Income In tl .scontext, the study guesttnIms the functional Litility and social validity of 
instituting a tank committee (Abeyratne & Perera 1985 103-106). 

Ariother basic contradictron in the tank corrirrltee system is that, although State 
penetrati r into tJral areas is fuigh with VIRP, at least on face value, State penetration 
through tarnk 
conmittees is iimuch less. The tank committees are no, backed by legal 
provisions. Becatuse they are neither statutory bodies nor non-governmental organizations, 
tank corlir'ilttmis couild riot last long. 

DEGREE OF SUCCESS 

It is clear that eliciting farmer involvement in the rehabilitation and management 
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process in VIRP is 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
is low comipared to other countries. For example, 90 per cent of the land holdings planted 
to r icv- are les, than 04 ha (one acre) With this land holding pattern, could we expect to 
increa!e; faii(;r Capacity it, undrJ ik," I l l!!r!C prograr,,s,' ' r1us n .eT minor tank 
coimmands are sutsistence farmrers who try their best to make ends meet in a given 
environiment, they are not market or iented 

1hogIQh we? treal the village irrigation system as virtually a farmer-managed system,
farmers' attitudes towards the system may be quite d-fferent Farmers are used to 
oltaininog services for their agr(u It nra I activities from external agencies. It is not only from 
Ith agrICultiral 'sector that these services are expected, expectations also extend to
education, hea lth , and food subsidies The state provides free education up to university
levl The stam looks after the health of the people About 50 per cent of the population is
entitldI to food subsi(is from the state. In this situation, farmers too expect many state 
se~rvict. TIherefiore, est'ilishing State organ izat ions to assist an irrigation management 
pro. ,ii would riot he something new 

Accor(thng to the ARTI study, after the introduction of the water management program,
63 per cent of the farmiers under tank systims with the water management program
nd1ia1td thal 11er imidividual water supply has improved. This is encouraging. It shows 

that farmers can gain even when the water management program is introduced through a 
btireatcriitrc itistitiion 

The study also shows that external nstitutirons have to intervene to resolve farmer 
conflicts With the appointment of the CO any conflict that arises among farmers is
refer red to him, and by imposirig irrigation regulations, lie helps to overcome problems 
pertamn g to water a llocation an( distribution. Formerly, violation of irrigation rules was 
referred to rtural courts blt with the abolition of rural courts the situation under village
irrigation systems has worsened Many farrmers feel that there should be a judicial body to
 
take ptinit r. 
 a(t iot against those who voiate rules and regulations connected to
 
agricultural activiti s Social sanctions may 
 inot work due to the social conditions under a
 
village irrigation system
 

A study undertaken by the University of Sri Lanka revealed that, on average, the
 
percentage of farmers reporting shortage of 
 .vater in malta during flowering, tilling, andland preparation declined from 59.6 to 13.3, from 39.2 to 10.3 and from 31.7 to 11.2,
respectively These figures indicate that the water management program achieved 
remarkable success with regard to the availabihty 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 tl ere is a high potential to increase the 
productivity itn naha rather than itn yala, provided that institutional factors do not disturb 
the situation 

It is 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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declineJ significantly indicating improvement in water management in the rehabilitated 
schenes. This shows that there should be State agencies to guide farmers on the correct 
path 

RESEARCH ISSUES 

There are many issues whi.h need the attention of researchers in order to guide policy 
makers and implementing agencies. 

Ihe doroe of stat? intervenition The foregoing discussion explained that there is a need 
for State intervention in the rehabilitation programn, but that a clear cut idea does not exist 
as to th cl:xtert of that Intervention. Some important questions could be posed here: Is it 
possible to get farmers Involved :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 withii, the existing institutional framework? 
What would be the role of the officials and farmer organizations? These issues were not 
clearly addressed by VIRP 

2 Rehabihtaiiot process. Another important area of interest is the rehabilitation process 
of \/IRP Are the existing criteria applicable within the present day context? Should the 
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? 

3. Understandngthe Dry Zone village economy as a whole. It 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 i.iterdisciplinary 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 community. 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 in 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 is whether the present day land tenure system 
produces better results even after introducing a state-involved rehabilitation program. This 
issue remains to be answered. Is the impediment to agricultural development in the village 
systems in the Dry Zone due to the mismanagement 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 Is found to be a constraint, what action is 
recommended? What could be the role of the state in changing the existing land 
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 withrespect to the Dry Zone village system. Would it be possible 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 vill:age 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 re:iults? As there is a likelihood
of introducing the second phase of VIRP, addressing these is;ues would facilitate rational 
and meaningful de.Ucisions. 

6. Catchient development and protection. Only about 50 percent of the existing Dry Zone
tanks are in working condition. Why do farmers abandon these tanks? It is seen today that
due to population pressure in the Dry Zone, many catchinent areas and forest reserves
have been cleared by farrars. Some are engaged in chena cultivation in the catchment 
area. This is really detrimental Ito the existing tank system. What are the best future
policies with regard to pi );ecting these catch ments and developing them? It has become a
social, economic, and a political problem. Therefore, study is 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 climax in the 1980s with the introduction of VIRP. Before VIRP, there was only
indirect int.rvention and the village community managed the irrigation systems. With the
VIRP local capacity arid 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
maintain these rehabilitated systerns 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 Agrarian Services Law Act no. 58 (1979). section 68. 

2Seventy five percent probability of rainfall expectancy value in the Dry Zone is 750-875 millimeters (30-35 
nches) per annum. 

11See Irrigation Ordinance no 32 (1946). 

"The exchange rate in 1986 was US$1 00 Rs 28.00. 

l cannot recollect any instance where the proposals. were discissed at the VIRP steering committee. Theformalities are requirements of the donor agency's financial and administrative rules and regulations. 
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PUBLIC INTERVENTION INFARMER-MANAGED
 
IRRIGATION SYSTEMS IN NEPAL
 
S.B Upadhyay* 

INTRODUCTION 

Nepal is a rectangularly shaped, land-locked country stretching in an east-west direction 
for approximately 800 kilometers (kin) and varying in width from 140-220 km. The country 
can he broidly divided into three regions: 1) the mountain and Himalayan zone, which 
exceeds 3,000 meeters in altitude and accounts for 34 percent of the total area but only 5 
percew nt of the total ('iltiVated land, 2) the hill zone, with elevation from 300-3,000 meters, 
is !;tib1rop(ilCd aind occupies 43 percent of the total land area and contains 30 percent of 
lW cultivatHl land, and 3) the rarai zone, lying below 300 meters, forms the southern belt 
exton(liri along the Indian border and accounts for 23 percent of the total area and 65 
perc(ent of the cultivated land 

Agriculture and Food Balance 

AgricHlture is 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: important component -- rice, maize,
wheat, and millet account for over 90 percent of the total agricultural output. However, in 
the past five years producLtion of food grains has not shown a significant increase. 

Food balance pro ect!ons up to the year 2000 show that to supply the minimum food and 
nutritional iieeds of the rapidly increasing population, cereal production must nearly
doubleifroi the present level In the next decade this requires an annual growth rate in 
food production of about 4 percent. Increased grain production can be attained by
increasing the productivity of farmland. This can be done by improving irrigation
infrastructure, agriculture extension, input supply, processing and storage, and marketing, 
and by implementing new irrigation systems. 

Irrigation Development 

i lie 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. 

Public 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 LIp to take care of Nepal's 

'Executiv Direcior. Water Resources Directorate, Waier and Energy Comrission Secretariat, Kaihrmandu, 
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 Irrigation Department
established. The Irrigation Department has been reorganized into the Department ofIrrigation, Hydrology, and Meteorology and undertakes all major irrigation schemes. Three 
other agencies the Ministry of Panchayat and Local Development, Farm Irrigation and
Water Utilization Division of the Department of Agriculture, and the Agriculture
Development Bank are also involved in irrigation development. 

Although public sector irrigation development with respect to modern engineering
techniques is 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 irrigation accounts for at least 400,000 ha. The percentage of the total
irrigated land in the hills and in ti:e 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,
aiid the distribution system They also maintain and operate the systems. To manage asystem they form a kulo samiti (canal committee) and choose leaders. In many cases water is
distributed on the basis of land holdings but in times of low supp!y a distribution schedule is
used whichi may or may not be related to landholdings. Repair and maintenance of thediversion 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 withinforimation regarding soil conditions and topography; in the construction phase, they can 
provide labor; and, in the operation phase, they can participate in operation andmaintenance (O&M). Similarl,'. public intervention in farmers' systems could help in

several ways. At the macro l:;ve 
 roles and laws that recognize and protect the status and
customary rights of the existing farmer-managed systems need to be formulated. At the
rcicro level selective assistance is needed to: 1) strengthen weak 
user groups to enable

ther to exercise authority when necessary, 2) improve the physical systems by giving

technical and ma~erial assistance, 3) improve accounting and administrative skills, and 4)
improve water rnanagement skills 

PUBLIC INVOLVEMENT IN FARMER-SYSTEMS 

Since 1985 the Water and Energy Commission Secretariat (WECS) has been conductinga water use inventory in the Tarai. The inventory has placed emphasis on identifying
farmer-managed systems and obtaining information 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 coverage (in '000 hectares) 

Land Gross Irrigated Area 
Total Crilti Culti- ling- Farmer systems Public Total 

Dit,trict area vabth, vated able Season Year sector' 

Jhapa 156.9 13G65 113.5 124.0 66.4 3.0 5.0 74.4 
Morang 184 7 142.6 107.3 120.6 25.6 21.1 54.0 100.8 
Rmilhat 103,/ 88.0 58.4 81 3 1.7 6.7 6.0 14.3 
Chotwan 219.4 114 1 46.8 876 11.1 9.3 5.5 25.8 
Nawal Parasi 201.6 104.8 60.2 79.2 14.6 6.3 9.8 30.7 
Rupendehi 141 5 114,6 90.4 108.7 10.4 32.7 10.9 53.9 
Danddekh 297 3 113.3 684 76.1 18.4 23.2 1.9 43.6 
Kmah 324 8 191.6 69.7 156.5 23.9 7.8 5.0 36.8 

1629.9 1005.5 614.6 833.9 172.0 110.0 98.1 380.2 

"(' viIr nl t h il tias;V s 

Numerous problems have been observed in the farmer-managed systems. In low-flow 
periods, dis)utes 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 croos. 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 agueducts 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 bamboo, 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 in farmer-managed systems, if done in a way that preserves the 
organization and management strengths they 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 Irrigation 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, 

Similarly 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 Lindertaken. It may be possible in some cases to increase th( iir qatfd area by improved mianagement practices which reduce the 
ons IMpt on Of water In ot her cases, bUildiing senii-permanent diversions and other 

struct tires may unliance the performance of systems. Other benefits, such as reducing
labor deniands for repair and control of silt due to erosion and floods, would also L
giinedl iMany of thhe fa rmer-managed systems were found to be seasonal. With improved
techfnology some of these systems can be made perennial. Studies should be undertaken 
and research carried out to find ways that public intervention in farmer-managed systems 
can improve their performance and expand the irrigated area. 
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INTRODUCTION 

Methodological Approach 

The Aga Khan Rural Support Program (AKRSP), 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 
organizations (VO) in each village using a "productive physical infrastructure" (PPI) as an 
entry point. A majority of the PPI schemes undertaken involve 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 
irrigation schenes can be tully 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 
period 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 sufficienily long term perspective on the impact of the program. Although this 
period does 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 Hesearch (MER) division discussion notes were used 
extensively. AKRSP's wheat surveys provided invaluable information on the local farming 
systems and enable I an examination of existing cropping patterns and comparisons across 
villages. Publications covering ttme United Nations Development Programme/Food and 
Agriculture Organization (UNDP/FAO) experience in the Northern Areas were used for 
crass checks on yields and farmer management practices. Detailed discussions with tne 
program senior engineer and program senior agriculturalist provided another valuanle 
source of information. The data was analyzed using the BENCOS computer software 
package designed for economic analyses in developing countries. 

It would not be possible to write this paper without making certain assJrnptions which 
will be refined after more iformation becomes available. All assumptions have been 
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 time goes on. 

'The authors are allon the staff of The Aga Khan Rural Suppori 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 thc monsoon rains. The area is arid and cultivation depends on irrigation. There 
are three rivers in the Gilgit district: Hunza, Gilgit, and Skardo. 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 
suhsistenCe agrcuItiiral cofn ill nitieS in the area. 

Althr, ugh there is little documentation on the irrigatlion history of the area, existing 
ev:dence suggests that the first Irrigation channels were constructed by people who migrated 
to the area hundreds of years ago Typically, the kinds of channels that could be 
built using the meager resources of the local people were relatively sim)le and did not 
require majoi outside support. These channels were largely fed by glaciers and 
si owinell. The water flow has always been highly variable, increasing many fold in 
summer and becoming a mere trickle in winter; in some areas the capacity flow is 35 
times its rini1nfrLim. Th-is variation put increasing pressire on the people to devise an 
effective water managenent 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 Ihe construction of irrigation channels was Undertakerl by the 
traditional rulers. 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 andJ proximity to glacial water sources. The politics of the area also influenced the 
Irrigation system tI al dl)Pt wasdevh because poitical SLIppur, ottfn revvnrcd by title to 
Lilsettled land and by rights to extended glacial sources. In some areas, the mirs a,'d rajas 
(rulers) enlployed forced labor to construct channels and instituted aIsystem of ial/ia (land 
tax) to extr;ct the helnefits of the increased water supply iIl the form of compulsory 
taxation oil agricultural produce. 

This system worked well bec(ause it could induce collectiye development of projects that 
could ilot be undertaken individually and becaUse it ensured that, during the initial phase
of the project, the people who had been sent to develop new landJ would be sListained by 
the members of their families who had stayed behind to ;uiltivate their existing holdings.
The villages of Sultanabad, Oshikandas, and Mohaimmadaoad were developed in this 
fashion by Hunzakuts under the supervision of the Mir of Hunza. 

The nirdomns wore able to ensure gradual development of new land in ares where 
people h vl nearly exceeded their individual capacity to (ultivale new land. The mirs helped 
the collective construct ion of irrigation channels. Once this was done, most of the 
remaining potential Irrigation channels could 1ot be built with collective endeavnr alone. 
More material stipport was req uired to blast through the mountais to reach the water 
sources. Just prior to the abolition of the mirdom system in 1974, this system reached 
near capacity and little new land was being brought under cultivation. 



239 PUBLIC INTERVENTION IN FARMER-MANAGED IRRIGA TION SYSTEMS 

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 traditionai 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 ol 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 village 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 syslem 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 another institutionwas 

entrusted with the construction of irrigation schemes in the area, 
and it helped improve 
some of the irrigation channels. The LB&RD could have achieved a lot more than it d'd if 
not for its system of disbursing funds for tile channels. Each union council member was 
given a share of the development funds allocated for tile 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 not allow thedid 
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/FAO, 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 be 
persuaded to work without the promise of wages. The attraction of increasing future 
incomes 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. 

'he Traditional Water Management System 

The water managemenil 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 is well entrenched in local tradition. 
Incredible as it may seem, local inhabitants testify that the Miirawer glacier is one example
of a successful mating arranged 29 years ago. Recently, the farmers of Sikkanderabad 
(AKRSP n.d..72-74) "planted the seeds" of a new glacier to ease their 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 (lug. Village elders were always consulted about
g.acial movements, avalanches, or mudflows 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 particpate in the collective work of a village. 

Responsibility for maintaining channels constructed by the people gradually evolved into 
a functional system. The jlrga, a body of village elders, often adjudicated village disputes.
Initially, 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 oi households with each clan or household responsible for a 
section of the channel. Also they undertook to Issue 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 irrigate. 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 office records indicate that water rights were distributed to existiog
clans and are passed on through inheritance along with other assets. The basis of the 
allocation is riot clear. In some cases, geographical proximity was considered sufficient. 

Distribution is also seasonal. In the Ulter channel, for example, a wooden frame
placed at the head to distribute the water flow. Half goes to the Harachi and Kiser

is 

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 settlement records of Hainzal, all the cultivated lands could be 
irrigated, and uncuiltivated 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. F ,rests were generally considered government property and ridividual 
households were not given water shares for adjoining forests in setiled villages. No person 
had the right 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 capacit, to irrigate 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 distr,bution 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 to maintain and operate the existing network of channels 
but it 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 be 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 crpate was preempted by officials who based their decisions on 
political considerations. This further exacerbated the maintenance issue and the question 
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 (PPI) projects; a self-sustaining village organization (VO) which 
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would oversee construction, management, and maintenance of these projects; and aprocess for managing and constructing development projects on a continuing basis. One
PPI scheme was granted to each village and project identification was left to the villagers.A majority of the villages selected Irrigation channels as their priority project. In return forfinancial aid, AKRSP asked the villagers to form a development-oriented VO. The terms ofpartnership with the VO included regular savings to build up the VO's equity capital,weekly meetings, particioation in extension training programs, and collective land 
development 

By the end of June 1986, AKRSP and the VO had identified 154 irrigation channelstabout 63 per cent of all PPI schemes undertaken by AKRSP). These included constructionof 66 new irrigation channels and the extension and modification of 88 old channels. TheLB&RD had attempted to rehabilitate several earlier but had not succeeded for one reasonan(ither Of tlh,154 iirriatii)n channels 97 were completedor Apart from these, AKRSP
also helped to constrL Ct lift irrigation, sedimentation tanks to improve water quality, andwater storage tanks This was the largest investment irnirrigation schemes ever odo,etaken in the Gilgit district The potential land which this water will irrigate isexpected to double existing landholdi rigs and, thus, Influence the cropping pattern byreinovinq two Important constraints, water and land. The increased yields will have bothforward and backward linkages on the firin economy with implications for input and factor 
markets 

An analysis of the part played by VOs in constructing PPI projects indicates someinterestin. features of the AKRSP approach In implementing the program, AKRSP followsa d-agnostic procedure which entails holding detailed dialogues with a majority of villageresid(ents and Involving theni in each stage: identification, feasibility, and construction. 

In the Identification stage a project is only chosen if it benefits a majority of villagehouseholds To determine the technical feasibility of the proje.ts, village elders, nominatedby the villagers, accompany the AKRSP surveyors. The VO is given responsibility forImplementing and maintaining the project. But, because of the public nature of meetings,accountability is given to the entire village and not to one or two people. The interaction oflocal people and AKRSP at each stage ensuares that village concerns are considered,participation Is ensured, and local expertise I,-mobilized in support of the project. Villagers
have invariably accepted the cost estimates 
 prepared by becauseAKRSP theirrepresentatives are involved in the survey. Payments to compensate for land or otherassets affected by the construction is left to the villagers. AKRSP has a strict policy of not
interfering with the distribution of benefits from these projects. 

Two other Important aspects of AKRSP's policy are labor payments as part of the PPIgrant arid grant (Isbursements by installment The former are in keeping with theunderstanding that the opportunity cost of rural labor is not zero and that it will be difficultto induce pecaple to work on the project without remuneration at subsistence income levelswhich forces them to be concerned about c.rrent levels of consumption. Development
agencies that do riot pay wages have not adt,.luately considered the fact that the future
benefit stream was being discounted heavily by the farmers of this area. 

http:proje.ts
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The phasing of the grant in installments performs an impo,'ant monitoring function by 
ensuring that a specified part of the project is completed belore 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) % oftotal 

Cultivated area 
Orchards 
Annual crops 

20392 
3874 

16518 

43 
8 

35 

Uncultivated area 
Cultivable waste 
Uncultivable forest 
Uhcultivable other 

26612 
6474 
3672 
16466 

57 
14 
8 
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 is 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 projectionsreflect AKRSP's understanding of the kind of choices that will be made by farmers in the
future. 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(%) 

4 

Perennial crops 
Forest 
Orchard 
Alfalfa 

0.25 
0.09 
0.09 
0.07 

50 
18 
18 
14 

0.35 
0.13 
0.13 
0.09 

70 
26 
26 
18 

0.60 
0.22 
0.22 
0.16 

60 
22 
22 
16 

40 
10 
18 
12 

Annual crops 0.25 50 0.15 30 0.40 40 60 
Rabi 

Wheat 
Barley 
Vegetable 
Clover 

0.25 
0.15 
0.03 
0.03 
0.04 

50 0.15 
0.07 
0.03 
0.01 
0.04 

30 0.40 
0.22 
0.06 
0.04 
0.08 

40 60 
36 

5 
5 

14 
Kharif* 

Maize 
Pulse 
Vegetable 

0.14 
0.09 
0.02 
0.03 

28 0.08 
0.05 
0.02 

.0.01 

16 0.22 
0.14 
0.04 
0.04 

22 34 
26 
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 decline 
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 pulses and 
vegetables than now. Kharif land 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 is imported. Each household normally slaughters an animal and stores it for 
consumption during the fierce winter months. 

Agroecological Variation 

The agriculture of each valley 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 also 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 meters 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 Ioams. 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. Alluvial 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 of 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 often becan 
more costly than the building of new ones. However, the distinction is important because 
the expected benefit stream of old and new channels :s different. 

There are direct and indirect costs, and, as Much as possible, an attempt will be made to 
quantify all costs Those wliich cannot be presently quantified will be listed. The 
assuMp1 riS made tc :lssist in quantification will be made explicit and where necessary,
sensitivity analysts w!l I be made to estimate the effect of assumption changes on the cost
profile ot projects An attempt will also be made to trace through tihe linkage effects of 
costs on other aspects of the farming system and the regional economy. 

Broadly speaking, costs of the irtigation 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 c) implements granted to VOs for land development. The costs of operating a
helicopter have been included separately in the cost/benefit analysis as a percentage of 
the total funds invested in the irrigation projects. 

The cost to the VO includes: a) the difference between the estimated cost and the 
negotiated grant of a project, b) maintenance cost, and c) the VO's extra effort to extend
the project beyond the specifications prepared by the engineers. In computing the present
cost of maintenance, a discount rate of 15 percent was used with 21 years as the 
assumed life 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 million. 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.
Tile 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

total costs over the 21-year life of the project --
 and pooled labor (both skilled and unskilled)
is about 24 percent. The balance (27%) makes up the difference between estimated cost and
the negotiated grant. The village is expected to 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 irrigation in Ind'a (World Bank 1982)
indicates a cost range of Rs 8,000-20,O00/ha2 of surface irrigation 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 1 986. 

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 un-killed days extra on a project x25 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 
150 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 percent increase. This 
means that at this stage of the program, the VOs are being called upon to exert greater 
effort in the construction nf PPIs (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
 

A// irrigation channels (n) 48 60 37 9
 
Average estimated costs 102849 143628 159070 244199
 
Average negotiated costs 109082 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 .129 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 5.10 

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 

IRRIGATION CHANNELS/COST PROFILE BY YEAR 
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Figure 3. Costs for materials, 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 benefil land which has not yet
been developed for cultivation and land which is presently under cultivation. The costs of
developing the new land will be considered before presenting a cost-benefit profile of the 
IIrojects 

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 
received the fivids from National Development Finance Corporation (NDFC) as a long-term
interest free loan, and the only cost to AKRSP is an administrative cost which is calculated 
at 15 percent of loans to be disbUrsed In the future. The 15 piercet also includes costs
that will l)e incurred to assess the laud development requirements of a village Repayment
of lhe.-',e loans will he made with the help of elected office-bearers who will he given a 
C(I)IIiisslIr) of 2 ! ter(c Il oiilII(ir ecovelry f meloall 

Tie costs io it!hvillagers of develop:ng new land is fairly high, partly due to the difficuIlt 
lerrain iivolvd According to an ESR ,slmiit(,, it takes a)Ouit PRs 900-2,500 to develop
0.05 Ia of new land for annual crops Costs of developig 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 cullivation, which means ihat each farm household 
brings about 0 71 ha of new land under irrigation. Assuminrg ihat the farmer will 
irtimately grow pe:rr:rraal crops on 60 per cent this land and annual cropsof on the
balarice, the cost of developing ihis land will be PRs 14,664 per family. The cost of 
developing new PRsland per villa(e is about 1.36 milihno Althomgi this figure is quite
large In ro;al to tlhe resour:es of a farm household, the cost of development is 
i(0dermled )y the system of labor troulng )racticedf in tlie area and the fact that this 
developiment will be phased over 8- 11 years. 

In consultation with ESR, an estimate based on labor requirrements was prepared for

plhasirng the land development inan average villag" Labor is affected by several factors:
 
First, there is no net migration into the Northern Areas and, assuming this will riot change,

the sihstantial aronirt of 
 labor reqired suggests thal land reclamation will he a lungj
drawn out process. Second, thle government has a large development allocation for the

North ern 
Ar ea,s and (ca i he ex)cted to provide a computing source of off-;arm
emlIoynent Thrd, becatuse tIe terrain and climate do riot allow work throughout the year
and tie aver;(le farmer cannot work full time on this developmenr, pireparing land for
coltivation can lake le average family rill to 11 years. Five years after the average farmer
has hregri ii land devmwloptiiIent tio:,ss I e i; likely to havi develop:d 50 prcent of Ills 
few land 

The entire land development effort will req uire, withrouLt fly cost overruns, an estimated 
PRs 217 nillon and 4 14 million unskilled person-days. If the VOs pool their labor and use
family labor, land developrment will require PRs 117:5 rrilhuo Althrou(h tire total cost to
the farm family will remain unchanged, the financial implications will substantially change
depending on whether family labor or VOpooled labor Is used. Moreover, land 
leveloperiT Ilmay also be completed somewhat earlier if ilre VO is used. The earlier 
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returns will alter the cost-henefit profile and the internal rate of return as examined later. 

Pro(ducutl costs Cultivating new land also entails production costs, which include the 
additional labo, re(uied to manage and cIiItivate the new lands as well as the inputs. In 
est imating. 1niut costs were assumed to be constant, substitutability between inputs was
assuiruedLIi rilIu del, Irid (jovrnuient price policy was assu rued unchanged. Fanily labor,
farin yard marir , iin(i olher nonpurchased inputs were valued at opportunity cost. Where
available, market val es were used, and where a market price was not explicit, it was
imputed fioni fis I Inruciples Produ(cto)n costs were PRs 3.92 million in the first year after
Ii " I compiiletion i hws' will qradually rise until they reach a rn1aXimJ1"1 of PRs 70.75 

I if) Olmw1 711) y0;I when 111the new land Is Under full production. 

H ll'otpt, ('t /T,s he rOIiilrain has a helicopter to expedite visits by management to the
villages arid :isut i qlugick and regular follow-Lp by the senor progra m members based in
G.ilgit The costs to AKRSP of the helicopter were estimated at about PRs 30,000 per flying
Ihour, whichci (lhidis leasing and maintenance expendit tires. Helicopter costs make up
about 24 percent of thlie inntlal AKRSP budget. As such, 24 percent of the amount spent
on ir igation chaniels has been taken as the machinery cost to the irrigation component ofthe PPI This armIounts to PRs 5 04 million for the 154 irrigation channels under progress. 

Financial Benefits 

This section p~resents estimates of direct and indirect benefits to be realized by the
farmers in thie Gilgit district as a result of the irrigation projects. Within each classification 
there are tangible and intangllle benefits. Quantification of the direct tangible benefits,
though difficult, is possible with the use of explicit assu mpt ions. Indirect benefits also
re(uire restrictive assurmptions. Intangible benefits, on the other hand, can present serious
problems of qtuantification Consequently, in the present analysis, the direct benefits will 
be examned more closely 

A combiled average profile of benefits from old and new channels was prepared for
estimating benefits A new irrigation chiannel will help to bring a n average of 66 ha of 
previously und(eveloped land under irrigation. The projected cropping pattern on this landwas made by relaxing tlie land constrainl and then examining the cropping patterns of
large and small farms from the wheat surveys. The a nalysis assumes present profitability,
and the projected cropping pattern does not reflect any changes due !o tie introduction of 
new crops Thiese assuimptiors may not be realistic but have the advantage of establishing 
a rmniimun threshold of profitability 

Expected yields were cOmi)jIted from varlis soirces aind cross-checked. The high
degree oh variation in le soil quality, terramin, and altitude was incorporated into the
analysis by preparing an iaverage profile on yields in the project area. Government price
policy was assumed consta nt and yi(.Ids were mltiplied by existirg product prices. Theetlects of th[me inicreasedl l)rodluction on prices was examruined inI the sensitivity analysis. All 
costs and benefits were phased over a 21 year time frame. Particular attention was given
to phasing benefits separately for perennial 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' limited resource ownership and input requirement. Farmer 
concerns with risk and diversification were ilcorlporate(d intolIhe cro)ping paltern used 

lew hertsI r itn ii ri(lj;t I itj w lind sarit III thf seconl year after Ie (co lp etion of tIle 
channl, when they total PRs 15 89 million 'Third year benefits rise to PRs 27.18 million, a 
71 I ercent increase Thereaftet, the benefits keep increasing and jump to PRs 114 million 
III the 7th year when frtnit production starts The benefits reach a maximum of PRs 367.52 
million in the 17th year when all the new land coIes under full production. This benefit 
profilhe continues to the 2 1st year 

In a(ldditorr to bringing new land tinder cultivation, the extension and modification of old 
channels will also imncriase the water availability on about 100 ha of previously cultivated 
land per channel ,'with a cropping intensity of 134 percent. The increased water Supply will 
decrease tre watering Interval frun seven to five days (Husamn 1985). This will increase 
the water availability ill these villages by alpproximately 20 percent. The effect of this on 
crop y elds was estimatiei from yield response factor information (Doorenbos et al. 1979). 
Th yield response for wheat, nmize, and barley Is Understated as the existing warabandi 
(water allocation) system gives irinor ity to these crops. Th assuimption made here is that 
even when water is scarce these crops re'eive(j more water than others. The estimated 
b enef it from incriseod yields for all the 154 projects is PRs 5.63 million each year, which 
acCrie froir tne first y(ear after an irrigation project has been completed 

Ba;efit/Cost Analysis 

The discournt rate, representing the opportunity cost of capital, used in this analysis was 
15 peorcent 11win gross bemiefit, 'cost ratio for this analysis is 2.02. The reciprocal of this 
at ine, oftemi called tih cost effectiveness ratio, is 0.49. This indicates that benefits could 

fall by 51 percent (I e , 1 .0 49) before tle benefit/cost ratio would be driven down to 1. 
Similarly, costs could rise; by 120 percent before this ratio would be driven down to 1. The 
ne!t i)mnefit s(at(e ri!source cost ratio for these channels is 18.63. For the purposes of this 
analysis -scarce resource" was c:efined as the AKRSP funds invested in these channels. 
Thins investmrirent neiisiire ves the returrs per AKRSP rupee experded. Thus, for each 
AKRSP rupee spent, the retturn is about PRs 19. The estimated internal rate of return for 
this( 154 channels s 37 percent This Inhicates the rate of return on the money invested 
in tlhtese projects The ratio of (benefits • production costs) / (operating + capital costs) 
eguals 3 27 

TIre rosmit vale f et el rnefrt is negative for the first five years after project initiation. 
Tire benelit ,trar tuirnis positive inI tlhe, 61h year, I reachilng, a IllaxIrllirln of PRs 42 46 million 
in tIne 11t1 year when thre forest trees begin to yield Inconme frorn timber. Thereafter, the 
benefit srearn falls somewhIat, with the present valhe of net benefit al PRs 15.99 million in 
tln 2 1st 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. Impact 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
 
land and benefits on new land
 
reduced by 50% 0.96 14.02 0.36
 

All benefits delayed one year 1.71 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 

All 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 

IRR , Internal 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 

- 0.32 
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sensitive to delays in the land development progran af!er the initial invest ment in 
irrigation channels has been made. A delay of one year in Implrmient ig land 
development results inthe benefit/cost ratio falling to 1 92 -a delay of two years makes 
itfall to 1 75 The inot nail irate of return (IRR) falls t(33 fiec ne,twll Ihe )i yoar delay, and 

w cr(ent theto 30 with two yir (el;Iy This is illuslralive of the retijin.s to investments 
inthe VO and the helicopter, both of which help to speed up land developmernt At an 
oliportilin ty cost of ,()pof (Il)lital i rlit III(plo ect:; ecornoirr viable and the
re riot a:illy 

gross benefit/cost rJilii falls to 0 74 )ercent The intewrest rate on inforinia credit in the 
Northern Areas isnot precisely known,howevr,ifit isas high as 50 percent the irrigation 
projects would not be viable This is llw."raitive of the hiih investment costs in rural areas 
and provides a partial explanation for the lack of local inwestrment initiatives in these areas. 

Comparative Assessment 

lithis section the AKRSP irri ation channel projecls are conipared with otier irrigation 
projects in the Northern Areas, and, to Ilhe extent information isavailable, to similar 
projects in other developi ng countries 

A comparison of AKRSP (:linnels w I 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 ii NAPWD channel is PRs 1.85 million. The NAPWD 
channels are large projects and a better comparative measure m ight be provided by a unit 
cost figure Cost per meter of AKHSP channels is PRs 46 while the NAPWD's cost per
rieter is PRs 246 AKRSP' .;cost per (:us(!(: is PRs 27,105 white NAPWD's cost per cusec is 
PRs 125,194 Because only one of the NAPWD projects is presently functioning the 
benefit/cost ratio and the internal rate of return would show an even greater difference 
between the AKRSP and NAPWD channels. 

An econonic 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 is 1.56 compared to the 2.02 (ifthe 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 tlre AKRSP sensitivity analysis. 

SUSTAINABILITY ANALYSIS 

Equity 

An important issue in discussing the sustainability of a program is the distribution of 
benefits and responsibilities. Equitable distribution of benefits and obligations ensures the 
sustainability of tie physical and social infrastructure necessary for development. In the 
case of irrigation channels there are issues of equity in the construction and maintenance 
of the project3, in the distribution of water rights, and in the division of new land in the 
command area. 

http:14.02-37.27
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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 
villagers internally 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 
eveMtually use the pioject. 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 
)aid eqLJal wages for equa! work. 

The traditional maintenance system of the villages has been reinforced by the presence 
of a VO. In some villages maintenance responsibility is distributed by clan, in some by 
geographical proximity, and in some each household assumes responsibility for a certain 
section The most conirnon pattern is to appoint one or two ctiowkidars (watchmen) and 
then to pay them ii grain or cash on a monthly or annual basis. The VO has strengthened 
this system by imposing sanctions itself or by supporting the sanctioning role 
(cha orkhand) of traditional institutions. Thus, each household benefitting from an 
irrigation channel assumes some responsibility regarding channel maintenance. Similarly, 
there are well laid out rules for work on a channel destroyed by avalanche or flash floods, 
and each household is 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 to 
contribute. In such cases, all the village households share the extra work equally. 

The two main direct benefits from the irrigation channels are the irrigation water and 
tile new land in tile command area which the increased water supply will help irrigate. 
Grnerally, water rights arc 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 equally distributed with the average developed landholding in a 
village ranging from 0.41-1.26 ha. Thus, water is 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 gel 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, 
soil quality, accessibility, and potential cropping. Thus, a farmer getting a plot of land 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. 

http:0.41-1.26
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Available data (ibid.) indicate that the distribution of land becomes less skewed when 
undeveloped land is 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 it is reasonable to expect that bringing new land under cultivation 
will contribute to greater equity in the area. 

[im e( ity Issue is also important In terms of the Illanll(;r in which new land will be 
developed. In princ;ple, villagers have adopted variants of the AKRSP approach. The 
program policy was formulated with concern about both eqLity and prodLJctivity Medium 
and long. term development loans were to be advanced to those VOs which resolved to 
work on the land toge!ther AKRSP felt that this woul I help farmers take advantage of 
ecOlloi'Ii S of scale III tOWl S Oi inputs a d obta iIl Savings in transactioin costs. Ir practice, 
VOs have interpreted collective development to mean different things. Villagers In Khyber 
use "coltectlve" to mean siIMultane.ots development at several sites; others in Risht and 
Shalhtote use it selectfvly to apply to land (evelopilmienl management and input delivery. 
VOs in Jaffarabud have developed part of th- land as one large farm In Kiyber, the 
villagers havw the! l)lots equily bUt rie yet ;issigned ownershipdivided h not nidividuhrl 
rights in the belief that the colleclive land devolopimiiit process will he slowed d]own if 
people work only (ii ii(vidIual holdings. They h iave plans, to assign ownership once the 
development process is complte. The Shahtote farmers pool their labor and take turns 
working oin each other's land In Jaffarabad, farmers have collectively planted trees. In 
part, these interpretanons reflect the varying conditions in eaclh village. the extent of social 
cohesion, individual perc(pti0iis aboutL risk and expected profiability, access to markets, 
and soil and land condit ions As such, it would b- Unrealistic to expect the same pattern of 
land development to be successful III each village. 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 will be left so far behind as to ircrease inequality. 

Productivity 

The sustainability of Irrigation channels depends on continuing the benefits derived from 
them On average, GiIgit farm households will be able to double their incomes by tue 11 th 
year atter project corilethion This assumes present levels of profitability and no other 
programIntervention By relaxinq these constraints, the doublng of incomes can be 
expected much earher with AKRSP's intervention In areas such as marketing, introduction 
of new crops, or imiproved livestock The net benefit stream from these projects -
inCLtdirig laiid (htveloipio t: costs will, on turn positive the 6h year after): - average, in 
completion. The ratio of (benefit production costs) / (operating costs + capital costs) is 
3.27, Iliec gross bnefit/ cost rat(o is 2.02 and tie internal rate of return is about 37 
percent These factors Inlicate the creation of a very productive irrigation system, 

Institutional Stability 

AKRSP's interverntion in a farmer managed Irrigation system has definite implications 
for the systeri's fitUre development. AKRSP helped to improve the existing irrigation 
infrastructmire, which almost doubled the existing irrigation capacity in three ycars. But 
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it is difficult to sustain this developmient In an area where the physical environment is so 
unstable without a social infrastructure to -upport system operation and maIntenanrce. 
With this understanding, AKRSP has heIped to create lie institutional structures required 
to operate and maintain the system The VO in each villaije is expected to undertake the 
maintnance and development tasks 

Tie total anniu;al Illiinre nce cost of tlhe 15.1 irsligttion channels is abotit PRs 1.4 
million, which niust hirr hire biy the vdil;agers 'The VOs rave opted to handle maintenance 
tasks within the existi g socal rstittiltlons lo (to So, the atihority of the traditional jirga 
has been streng(thelned hy tie VO ,nr(d carries the tor(e of the entire village helnd it. 
M reowver, tire pro;serel! of a1VO has helled tire villagers construct other irrigation 
chiarnels by tiheim-selvws in Fishi, Iey awre planning to construct a secondl irrigation 
chnnel which will will) to hr111rigiddtoral IIld Under cuMltivaio. Village savings will be a 
major factor ir Stistii lil g thie VO's development efforts By rue end of March 1986 the 
VOs of the Gilgit district had collectively s'aved PRs 10 06 mhillion 

In most villages SLebtaintili ecorloiries of scale have been realized l)y the collective 
piirchatse anI dielivery of igrictlturail inputs, such as seeds, saplings, fertilizer, ard also 
obta inimg credit. Throug.h the VO faririrs have been able to Share informat ion arid reduce 
the risk of Using inew inpLtS Whose chrracteristics are (ifficllt to determine ex ante. In the 
sensitivity r;)iysls it was derlrorrstratled that a delaiy in lard (eveloprrent changes the 
benlefit/cost profilh of these cihannels The berrefit 'c(ost ratio falls from 2 02 to 1 71 and 
the riternal rate of return falls from 37 percent to 33 peri:ent withi a year's Jelay, and tire 
benefit('cost ratio falls to 1.75and the internal rate of return to 30 percent in case of a two 
year delay inland(eivelopnent The increased returns from faster project implementation 
can he regarded as the returns from collective effort. These factors increase the expected 
profitabili.y of the inr(gation channels anrid tle VOs and will help to make them both more 
sLustainable. 

FAILURE ANALYSIS 

Analysis of Slow Schemes 

An analysis of scheries 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, ano 5) climatic. Of the 154 schermes, 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 tire 
village whiicir un(erm iMes the role of tire VO, and 2 percent (Nasirabad, Broshal Hanorro, 
Holshal) are delayed because they are at an altitude where tire work season is very short. 
AKRSP's ability to handle these different kinds of problems varies greatly. Those schemes 
which sLffered as I result of some aspect of AKRSP's policy are tile easiest to remedy by a 
change in the program policy. Technical faLilts can somet res be remedied but when the 
technical feasibility is fundarnentally in isguided the only solution might be to abandon the 
project. One indicator of the strength of the VO is its ierforrance on tire PPI. Wherever 
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tlie VO is weak or torn by Internal dIssenslonr tO irpItoI!ct has suffered. AKRSP can play 
only il1111t1d rle1C i Ilr.(lyi .(fthis SIttiltiOr 

Friilicia I prohh)eil. rs renl irateriall costs of a irearise wI Ire proj((t inilerestinriatd. AKRSP 
Il!s;ll i,)(uced of r1e(lotlatior fntle (Iant (liVeI to thwe VOs for tire channels. It isin (elermienl 


II li; lt l i to luItcfil(n(oiI ,I W 
)fio h!will IVeil ))()l csitiii:e; wiii ht he VO will be 

1l1)(Ii lltti ll w (tljoilt1114! IFi (or)!;tl f111sed( ,extent the 
thlir ri t ii(ili VO hi sibstii,, laboir, 


ljlless; Itifcost otf
fil! extlhtaiw; or other iiaterialsis riot cov(:red. -lleiportance of not 
relw()pttrig below afcmta n level on the lahor comonliorert is einfo ceud by experince in 
villigis; (SImlitot , Hantin:Irl, -o hlas) wh(eri a I iear by .(overnri ent )ioj((:t Iras alracted 
away all tre avilable lab€)or 

An ille.tr;ation irfh(w ;Isirrlte chanle inprogrla i)olic(y
irpacted thre Irerfollrance on
 
PPI;s Is lirvili by thle lisbirlsat of the' PPI (Iranl. Initially, the PPI grant was givein to the 
VO i fouir irrstllirnts There was airiri(rdiriate (et;y i the progres of sorle schlemes in 
Ire filnal st les arid the resorIs for this were (iscovered (1irn( a ironitirring exercise Tire 
flrst wrsltlillrtitl
wis glvenl hr(efhr(e tlhe start of th(e prolect Ire seconrl Installme.,nt after the 
i:oiirjilet(unof lht first 2.1 pircerr: of the, channel Filre thiri Installment was paid after the 
coirileht ton of 50 pierctent of Owr channel arid thre final Irnstallment was paild only after tie 
v\,rrk wa.; folly to:mplhlisl 1his rranrl that those who worked on the last 50 percent of tire 
fir:ject lhad to work without wages until the VO recelved the; last installment. It was 
(hiffictill to pesllae f)t(i)lh! toil (iso, especially when alternate sources of on- and off-farm 
eliiloyrient w(,t(;vailable AKRSP realied this and (hivi(led the Installments into five 
e(illal parls uris consi(lerably eased tihe burden in the last stages of project completion 
and Improved progress oil slow schimnes 

In large vi llages Ihere are problerms of coordination which slow down the work. A
 
response to th 
 li has been smaller rimagerent and marntenance groups divided on some
 
social criterion Village level prolblems also inClUde the inexperience of VOs in hardling the
 
firancial responsibiliy for the projects Carried away by their 
new found prosperity, in a
 
few cases, (Gul)is) tIl: VO has given generous wage payments initially and then had
 
problems of ajiist inirgto irore realistic wage payrients. This has not been a serious

prol)em Ir ary village mrid the matter is internally solved by the VO. Handling new 
lechnology (Our iidas,(i Siphon irrigation schemes) which has implied deviating from 
traditional )ricti: e ; of thIe village, has riot met with much success. It will take time for 
people to develop the experience to handle these. The importance of local participation in 
thre channtels was reinrorced by AKRSP's experience in lhe field. In one or two villages 
Iocal )tople were not Involvd in li feasibility survey. This resulted in a lack of 
acceptance of Ire cost estilmrates repare:( by AKRSP. 

Analysis of Schemes that Failed 

The miost common reasons for tire failore., of schemes, in addition to some of those listed 
in the precedirg section, are 1) ambiQuity over the distribution of benefits and 2) 
raintenranice The case study of Jutal provides a very instructive lesson in the performance 

of a project when benefits are not clemly defined. The command area of the Jutal irrigation 



I't/1fI IC IN!!tItVI NIIl)N IN IARMt I? MA NA(;1I) IIII(IA lION SYSII. MS 259 

(channIel had been alloclled by tihe goellimlnto f some farmers from Hooper who had to be 
resettled after il destructolln of thelr l;Ids in a latulral disastem The people of Judai, who 
laid traltltiorlalc llllto ti.s arad (ecledl llaInll )obalhilily, lomiinforce their claimiby building 

an rll oigatil(:hlel AltIlo)iIli in AKHS-P rte;irvey WIorl Iliforlo(It the villagers itlthe 
irr(l((c:t was not techncllcl ,, VOly fistlle (h1iii,to insiffirl:ent wiler IIIthe so cellIh(e Insisted 
that hel w th , wal ti tIlw miiiI vellillally111 ('rnoil(Ih i c:lln ll ,er-ia(ted a second 
survey tIlll to i()i)rve tihe pljl()n t (ill techlnic,il (jl()til(l lie; wals olle of II(! f(w villages 

In w hicih til, (f oc i ;ill ji iemltof Ile;m vic I Inia I llicipillil 1111IV! Io Iid (d fliii e(l 

limi,)lh oily hivi heoill ll(11111 y tinrni Iin;tir thin m o is iihof land rather) (f /(,( It i r cla in (hfl 


thallnlo tnll;ei eilet of the wael a(li(ce; of the villae! TIle villaige of Sikkwr, a
 
Iecitllly set t Vllilqlg, Inwl Ifly telaimIil(t hd )OIl;te 
wive; ;ills; in l anll progress ol the
 

project wil; ';iIl) ;ly l i til ti , Iallli fill i a
rniiln lln of wa ; finally settled Ii court of 

law 

un ) to vilat o)illI of tIhe 
iill l (ii f;hlit iytll i ; huas Ilie i t iot 

Hiei Iiii ()itll NAPWI elll;l I iciMt lon inilire Illa l{tella fll(e 
l :lwii h ll ll nap ,ri ,lson filiIll,, falllr e (ofall one of 

rllwris (itfficuillt ailf till, pflysicattfieir ;ci 11li ltelill l istldh illlim ilt mnake village 

lii;i iii, repart lli; (ll ;eImtoill for .;Ll(;:e;-; (f ;Iriy lilil! to( m proper mrilrmterance Some
 
AK RSP so;:IIi l ; I1ive ilvo;ohI llf vli:tIll. () Ioim1tlli allic , ur)lhi ili f ie VO ias, In Illost
 

(ils; ,Iti lfIc (itin eliviel(I i sins for
well pedI t olit iuurmlIiri(ei;iliuan IlmIl~di ritermlice(of these 
) tinlers, l li, ;In /a 11)11tml to a higher scm;h lle; W ireir nlisin IlIi t l ifimr I; likely bie 

i ohbh;ihllty of llnarii(;I), aisir ig l l ic{ill) dealings hasIlliai ;.%5I511; l ui)lt l a( of AKB SP's 

pliaceltdI lespiinsi lilltyIlIn ea;ci i tir( iir(t thel foriiiioiimfu of villalge iii;idma ;l:c( unrtable its
 
slil:cess linus will hIlp tolllli rl miprloblle;mll; ]li; I i n( reason that no
trl)h)lms 

irri(fatllll i:fhirmmel I)llt llli tilr AKISP strategy failed dtle to rialrlitance problems.
 

ECONOMIC LINKAGE ANALYSIS 

Integrated Resource Mana(gement 

A farlmin systermus perslective! focuses attention ol tile agroecological environment in 
an Irlit(rIt(tI ifllm;iier and aliws ;r eaixnrminalon of the secondary and tertiary impact of a 
prl()lgil iliterv:Intlo I ilis; sectinim sore of the backward alid forward linkages of Vie 
irtrI galmli arid lamI oflve lriment program will Ib discLissed. The landholdings of ihe 
fari rs H)41 vil;i(les will ima(irf' Ilofite Firs would increase til irrigated area in the district 
iy ;ifmillt 100,00 I id oslill;t y ilpro)ve water availability on presently cultivated 
lan ill n; i irplil:ti(mrns folr labor pr(l(lictivity, lind markets, food and fodder production, 
liveslock c rryliig (;;lipaclty, factor anni pro(lct markets, agricultural commnodity prices, 
fulllre i:(llie!;, ;iImn( ((o; miplrtlon patterns It is dif ficult to trace tIe effects of all these 
factois, iowevir, imri attltpi)t Ius mriade to trace th( directron of change. 

Tie labor regomirelierits Il til Villages under study are likely to double with the 
inclsl(;s;.'-( In0(iholm(rg. In view (if thl(! labor constraint in most villages -id tile lack of net 
irrinii Into tl( area, farmers will need to devise ways to increase the productivity ofgratill 
exiting labor to optimize the ret urns from their Increased resource base. Where labor 
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efficilency cairno 
he Irmpr oved, oitlsith iibilorc:fl lIlp to develop and ('olutvae new land. i 
Sil iquitlJi, fl(r !×ffllpti, ttlisie Ilterf w~is lelld by seflle f;irilers 

I rfiIi i w,, II:In ltlll Ii, li d , ; I ff11ifI1,i; tl ll '(I '(I ii Iiiillk!t Il,inart!i w hi i 
 none
 
ex i ! dI Imid ta,ii rl.lilII ii,lfly mirkii0i In.iO w t wi P itl i t dIi'wlm "ii(Iti).fIi 
sol fI v'1liy" i fi t I!h m ) yoor I()()h vttl'lltiia fi l o hii ly,il Iu.et -;fl:t lii Ilim itill i of 
lil I f i'rtd 1) i fdit . I,, mi (iq i)II1fllr imll u igil l. w bylIli(li),ina Ill ril s. In 
Glli. Irl lw t.11 ug r hf II til i 1t k Il l hiil i e flii litifl fli ! iafe tire! 

ll!, iI;I ai+H ii( + 1lii ii llr ij Iiiw ( )ii- tI t l vi ill Iiftt n llliIh y ()still 1irl
(:+ll ll( t, l'm I.' w.,< Il II(ll ml )Ili 1tl) llll '.;tlol )( I1( on th ll ill d (! ,r . 1)yoff fn+A s 

h it :ri s i)i[y :)ii i l(ti(ii ; ah)fmi ii i.i Ihil ii u lr ii iti l o idlli vitIli tIl l Ill 
-I +'l l I~ lid~ pIl(IIll, ll c l i ; ml~ I-f IV4H;Illlc pI Ill~l l l(!r '11 I+:r t()Ti11 ilfnl !lodit( If)rl:ly 

l i)r IJC t(ritllil iiIJI (s it 
+

t,;Il)l(iiIt itt tillll i u t,i 111III' l( ; (h ('Ir em ll)ri It ll I l. lj ('ly( 

CIo:(l lxII tyil ( Il rli, l()l ( ik,' 111 lll~+ w~( Ir rlll'.1utilh': lll( thllln si ll ~h erlll f ssl(Jl. AWh fur twll;eF iilttmlill us

!1110 1'+P(1111. v l(:fllt I)Ir +l p fcllty( il p e mi 1e pl j 


ituivI ic nll i:i) rIIllutnt; hlghly print1,irritl;lstC ,ii tIr shor>t I ll efri firte(4ffct l po; (ll(', i c e 

Iivt i lo iluciil'lin rs rif irtc ur ptrofital ity 

T(it livtsmltCk :t;l fyin(g cll),ilty ifiOuw irilrtiis also e(xpected( to increase with the increase 
Ill ftdrlthr itiloi It us tlh;it 1Creased:;tlillfirra tlhe i rotlu tion of fodder crops will sup)ort 
22,431 nldiutioil firifd r f I vstt:lok irr the villages under study This means that the 
Fr tl)lfltnlf (ef o(gts,. whrlnrir us the Ioettrred Heal, cain ie (oubled Meat is presently

i lHil I dt;I lif tlt() l(d 1if O llnri ly oilspeclall oc('ilOliS 

(:(iri ;in )lloll)A!; irC(inIwI Iil("I I. tOiw Il paltern+is ii/;ly al.so chlange W ith illi r1lr iIse ill 
irrltirrnlti )Ii(iirfll i:tilicIIt iitvttwmtu;:,.k piItnr cl!; ('call fe txlectd to incirase . Tie dLe ianld
 
for fodder ;rops is aliso likely to 
 o(1Up. There will be a shift from inferior grains like barley
 
to the mowe preferied woiii and riaze. Consumption of apricot- and mulb ,, based
 
products, which for lo a najor portion in the 
 (ets of some valleys, may (Jc. line. .he
 
consunImption of oil, sugar, and tea is likely to Increase. All these products imported.
are 

Unless pro(duction of these goods is Initiated locally or consumption patterns shift towards
 
locally produced goods, the terris of trade between the Gilgit District and the importing 
regions imray det;riorit,t 

The physical stability if the ervironment will also be a. cted by [he irrigation
intervent ion To illustrate the shortage of fodder led to overgrazing in the pasture areas. 
This contrilutedf to sf el osir r and fhmilic ftie natural Iroenlial of the land. Free grazing on
 
ie hrighl lands led to r:onsrdfJr;lile strain and weight loss of the animals traveling to
iasitfl 

and from high notntain 1astlures The dfevelopment of te dairy industry was inhibited 
because the ani ials iad to stay away froin tIle villages dUring the sunimer months. The 
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preservation of wildlife was endangered in this system because the snow leopards posed a 
threat to tile free grazing aninials and had !o be killed The availability of fodder in the 
villages, if it encourages stall fee(dn.g, will Susta n the entire system. 

Projected Agricultural Trend Assessment 

The prese;nt analysis was con(iictdd with the asSumpLi)on1 of unchanging profitability. 
Greater access to markets amid the it'tro(lUct ron of new crops are chranoging the economic 
potential of most (:rops Wheat, tile staple food grain in the area, was grown rather than 
Irilimorted at stisidized irates I)ecaLise Of thw food security it l)rovided to a region Cut off 
from fthel rSe of the country As the coiriinicall:oil neivwork improves, the sibsistence 

:iilloiy wil invest in enterlpliss it)wich:t it halsla1cr'iprat;ve advantage and trade for 
what it is not piOlitable to glow in a1iaket ec'onoiny wlere exchange is )ossi)le. A few 
eterl)r ises which have heel i(lnt ifle ls IIvinl(I i futllre atea are seed potatoes,in) lhti! 
fod(lr (cultiva!toi, liveslock pri)Itlioi a(roforestiy, and new 'rops like saffron and 
riishlooirrs 1 here is i g(eat shottage of fuel in thel area iand unlike the Eliropean 

ex) ternce where alternhate (eirey soirce(s (ilickly replacedt lie use of wood, in the 
Northmrin Areas fuel (:iopl)ing has to be kept as an integral part of the farming systems 
uti1 oilier erlergy sources are (eveloped. 

NOTES 

t,,iii, 


. Ihtr',, tinl, rim (1fm o mor 


I . re,I o tiS$, 00 w!r Ptts 15 36 (1984) and PlIs 17 15 (1986) 

doimmInort ii:arut ic ithese are Indiain Pakistani rupees We assume they are Indian at 
1 ,ivm~rm 19(82 *m ilram rmal of US$1 00=11s 9 455 

lowilill almi (inher'b(wii; lI nso wfimir l9 ime flow of limI i ft ;IS y Ialmho i ron mfhlsed inputs wer, ,'osllld 
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GOVERNMENT INTERVENTION IN FARMER.-MANAGED 
IRRIGATION SYSTEMS INTHE PHILIPPINES: 
HOW RESEARCH CONTRIBUTED TO IMPROVING THE PROCESS 
Benjamin U Bagadion' 

INTROOUCTION 

Irrigation systems in the Philippines cover about 1.35 million hectares (ha) of land. Of 
this, about 500,000 ha are in national systems managed by the government's National 
Irrigation Administration (NIA), 600,000 ha are in communal systems managed by 
farmers' irrigation associations, and 250,000 ha are in private systems managed by 
individu~i! farmers. Thus, 63 percent of the total irrigated area is served by irrigation 
systems nar -iged by farmers either indiviually or through their irrigation associations. 
Furthermore, in the national irrigation systems, the tertiary level system following NIA 
policy has to be managed by farmer associations or groups whie 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 -aedium-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 government 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 1912 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 w s usually employed whenever a communal system or 
group of such systems could be expanded to cover a contiguous irrigable area of at least 

"Irrigation Managemrient Consultant and former Assistani Administrator for Operations, National Irrigation 
Administration, 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 areainforming 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 theservice area. The notice further advised people to file their opposition to tile project withthe 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 temporaryones reconstructed or repaired by farmers every irrigation season. The new structures were usually not located in sites where the temporary ones were situated. When severalsmall communal systemns were consolidated into one and expanded to cover a larger area,a single permanent diversion weir usually replaced several temporary weirs and a newcanal network was constructed which, depending on the judgment of the design engineer,did or did not utilize the existing distribution system. The government constructed theirrigation system down to tile turnout or structure that delivered water to an area of about20-50 construction undertakenha. All was without participation of the farmerbeneficiaries. 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 apportionthe water among themselves. When after many years it was observed that the farmers didnot 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 maintain 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 te system O&M. 

4. Irrigation 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 oflaw, would be seized by 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 !he 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 nev¢ 
systems destroyed the existing organizational arrangements. Efforts to start new 
organizations failed. When the government took over responsibility !or 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 clientele resulted in a situation where farmers had no voice in important 
decision making processes. Consequently, 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 fees. 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 appropiiations 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 Exchange 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 strldard 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 expeditious registration rather than organize an association that 
would effeczively 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 efforts from the farmers. But as the improvements were 
free bnd 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 typ'es 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 systens 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 irrigation
systems, a policy requiring 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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In its search for better irrigation associations the NIA contracted with lthe Farm Systems 
Development Corporation (FSDC) to organize firners in comm unal irrigation systems that 
were being constructed or improveI. In the resulti ing arrangement, the NIA undertook to 
plan and (onstruict the propects and the FSDC orga ni(Jii the farmers. This did not work as 
expected The instittitinal )rgiinizers were( directed by FSDC officials and the agreement 
with NIA to ni ganizie fariiers was only one of their many activities. NIA engineers 
(constantly coliptaiile(l that FSDC or(, anizters were olways taking ci edit for the lprojects and 
were telling firiuwrs that these wee FSDC projects contracted Out to NIA for plimning an(d 
constr iicton Poor field coordinat ion resr lted in r any irrigation associations refusing to 
accept the systen linl)r(iveilents beciuse of llllSunderstandirgs over the amount to be 
repaid by the association rid claims that the new facilities were not functionall. 

After two years of the NIA-FSDC arrangement NIA decided to develop its own method of 
organ izing irrigation associations. The search involved a learning process anchored on 
action iesearch. To promote further the growth of irrigati.n associations, appropriatc 
provisions were included in a Philippine Water Code that consolidated and improvi-d all 
water l ws. 

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 earthen 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 vvater, 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 equally necessary to emphasie 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 problem, 
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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 th(ougth action research. 

USING ACTION RESEARCH FOR IMPROVING INTERVENTIONS 

NIA top rmanagenent wanted answers to the following questions 1) How can farmer 
partlicipation be maxmizedt inplannin, coi'structing, and managing an irrigation system? 
And, 2) does farmer participation result in more viable irrigation associations with greater 
capability for system O&M? If so, how can the processes be developed for broad 
application throtigliu t tie NIA?
 

To find lt(
e answers, NIA decided to 
use two pilot comiiunal irrigation improvement 
prolects with corndilions and resources that could be foreseeably sustained as "learning
laboratoriess" for developing an appropriate participatory approach for involving farmer 
beneficiaries. The pilot projects were inLa or, Nueva Ecija. SIx comm unity organizers (COs) 
trained Intire social scienccs and experienced inworking with rural and urban poor were 
hired under an ex)jerieniced coordinator The COs were carefully selected on the basis of 
their abii ty to cormmuo onlicate and long term commitment to organizing farmers through 
rmaximized farner participation Tire COs lived intile villages, interacted with the farming 
commiui itnities, and mobilized the farniers to participate in planning and construction. An 
Interdisciplinary curaiiliittee establishedwas with membership from NIA, Institute of 
Philippline ClItre (IPC), Asian Institute of Management (AIM), Ford Foundation, 
International R ice Research Institute (IRRI), arnd the University of the Philippines at Los
 
Banns (UPLB). The comnittee, known as the Communal Irrigation Committee (IC) had 
expertise in iigation enineering, agriculture, institutional management, sociology, 
anthropology, economics, and training. Flexible funding assistance was made available by 
a grant fron the Ford Foundation, 

The COs stayed with the protects for about 3 years, at least 10 nionths of which were 
spent interacting witlh the cornmunities, arid 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 Irrigation system, 3) securing water rights and right-of-way for new 
canals, 4) coristructing irrigation facilities, and 5) controlling construction costs. 

Committees were organized 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 chieckng, water permit, and repayment of construction costs. With assistance 
from the COs an( 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 indicate(] where they would like the canals to pass. They subdivided tile 
area into sectors and conducted sectoral meetings for revising and ratifying their by-laws.
During construction, the sectors mobilized labor, much of which 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. Fariner committees assisted in locating canals 
and negotiated for canal and road right-of-way. 

Thu. two pilot projects were established as learning laborator i(s to develop a process of 
maximizing farmers' participation The smaller project, which was adbout 600 ha,
proceeded smoothly The larger one, which was over 1.000 ha but treated as a corn in unal 
project, had slower progress du to inter nal c(nfll(ts whi('l0 frustrated grass roots 
participation for over a year Both provided lessons to NIA, and the CIC arranged to 
docunment the activiti s A docimenter regularly visited the irolects, and stayed for several 
days during each visit interviewing organuers. engineers, farmers, and leaders of the 
associations on the processes and procedures that were being followed, th e problhms thrat 
were being faced, anrid the solutions that were developed Every rnonth thee documenter 
submitted a report which was (iscussed by the CIC for lessons to be learned, implications 
on future activities,, and Improvements on the procedures being employed with a view to 
using them in future projects. Te documentation was studied to identify training 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 
irrigation 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 (-Ile. 

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 Ecia. To avoid the probleros experienced in the bigger Lair pilot cystem, a
project selection process was introduced wherein ltechnical 'lInd istutonal information 
onl several pr,:)posed projects w s arialyed and discissed in ai workshoi altenlded by
engineers, cormiliilty i)rgg iaiers, ald membel)ers of the CIC Two projects, were selected, 
one wiltl) about 400 lIl, arid ,riott ier with 200 ha The ;)ioj(ect selection irocess was
Sl)Subsetlly (levlO)eild fitleltr and ;lib(pted js stalfdard proc(dure iiithe coilliitnal
irrir liorl i)an IiI(rimrov e n ts miade on the process dir llrj Ilie iipleientation of hlie 
Camaries Si pilot pirojects wee 

1. To integi at, techoic:tl and instittional activities, a flow chart was developed
syrchroilllinct the vi tti.S e;heiients of both over 8 9 montlhs of oganiing activiti(-.s and 
techni(-al preparatiion prior to coristrtCtloCni 

2. Problen areas that ieede(ld irmprovemient to promote farmers' participation wereidentified. Anion(i these were )rociFlM"it and contracting proc.(duires, Preparatlol
paddy elevation iaps, ard funding iroC(tdtires that would enable better preparatory

of 

technical and institutional work. 

3 A milial oil financial ianagement for the associations was developed in consuIltaltiol 
wilh th e farirers. A water manngeil nt manual for the associations was likewise 
developed. 

By the end of 1979 enough experience had been genera ted in the Camarines Stir pilotprojects to expaniI the action research to the 12 regions of thle country , The regional
irrigation directors of the NIA weie gathered in a conference initiated by tlie CC. The program for establishiing regional pilot projects based on laximrlnl farmers' part icipat lol 
was discussed and agreed upon, a0(1 a pilot project for each region was latunched. These 
projects were iise(l iis NIA learning laboratories for developing understancding andcapability for pronotring fariners' participatiori and were based on processes developed inIte pilot projects in Nueva Eciqa an( Camarines Stir. The following year two more pilot
Irojects were started iiieach region in piovinces other than those of the first regional pilot
project. 

In nird-1981 a World Bank team appraised a proposed project for assistance to the
Philippine Governmrierit ori the developlrielt of conirnmunial irrigation systems. The teani

reviewed aid eval uated 
 the effect iveniess of the farmers' participation program andrecomliended its a(oplion in all the conim unal irrigation projects to be funded with World
Bank assistarice( Since 1982 the participatory approach has been standard procedure in
all conmmunal i rigation projects of the NIA. 

Actioil research for imirprovin g governmire intervention was also extended to the
national irrigation systemns, where for many years NIA had been organizing farmers with
little Success for operating an( maintaiiing farm level facilities. Again, as in the
COii inurlal systermis, rest.archi studies Were used in irlentifying solutions to be developed
through action research. Research reports from variouS Sources suggested that irrigation
associations at the tertiary level in national systesiS could riot jecoriie 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. 

Communlty organizers were fielded in December 1980 in the Buhi-Lalo Irrigation Project 
in Carnarines Sur, which was to be improved and expanded from 1,000 ha to 3,000 ha. 
T, e COs lived in tile 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 into 12 zones, each zone was subdivided into 
small groups of farmers by turnout service area, and each small group constituted d 

construction unit with a group leader. Depending on their capabilities, these units were 
awarded construction contracts for canals and small structures by NIA. Thus tile farmers 
worked together, dleveloped cooperative and decision making skills, and identified capable 
leaders. As construction ended, the COs motivated the small groups to organize into 
associations by zones in order to negotiate with NIA the manner of sharing O&M 
responsibilities in the system and tile 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 (kin) 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 
systems. 

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 1,000 ha. This led to a decision in NIA to replicate the processes in some 
national irrigation systenis 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 O&M the systems have become financially viable Collections of irrigationfees have increased and tile share of NIA now exceeds its expenses ol O&M Theirrigation associations likewise have been able to accumtnulate funds from their 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 previousprojects (without farmers' participation) where farmers complained about farm ditch
locations and eventually moved the ditches 

4 Relations between NIA and the farmers improved. 

Soon after the partici)atory approach to organizing irrigation associations wasdeveloped in the first set of pilot projects, NIA began to look for appropriate ways to trainirrigation associations in financial and irrigation systems management. Again research onindigenous systenis was found helpful when designing the structure and contents of thetraining programs The methods of recording used by indigenous systems, for example,were helpfuiI for framing a simplhfied process of bookkeepi Rather than give them readymade plans, a trainig approach was adopted that allo..ed the associations to developtheir own management plans Areas where tile associations developed their own plansincludcd 1) cropping calenciar, 2) normal and crisis water distribulion plans, 3) conflictmanagement plan, 4) maintenance plan, 5) farm level facilities plan, and 6) duties and
responsibilities of nembers, officers, and system personnel. 

LESSONS FROM ACTION RESEARCH ON FARMERS' PARTICIPATION 

Action research is still going on in the NIA From time to time members of the CIC assistas needed, although not as intensively as during the first five years of the program, as NIAstaff have gained niucli capability Many more lessons frorn 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 irrigation association and increases the potential for successful
 
O&M. 

2 An effective way of organizing farmers for participation is through a catalyst (such as acommunity organizer) with a high degree of commitment who should live in the farmingcommunity, 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 supportfarmers' 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. 



PUBLIC INTERVENTION IN FARMER-MANAGED IRRIGA TION SYSTEMS 275 

4. The irrigation agency should have the capability to respond positively to farmers' 
participation. Agency personnel 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 it is advisable that the organizers are Also from the irrigation agency undertaking 
the project. 

6 Lead time should be allowed for organizing work before construction. Depending on 
whether the project I,;rehabilitation or new construction, the lead time for organizing work 
Is aboLIt 6-9 months 

Among the reasons for the success of action research in support of the farmers' 
part icipation program in the NIA are: 

1 I iere were appropriate NIA policies and leadership. 

2, The interdisciplinary committee was composed of researchers and specialists from 
various institutions and key NIA officials worked together for developing and improving the 
prograin. 

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 INMANAGEMENT 
OF COMMUNAL IRRIGATION SYSTEMS: 
THE EXPERIENCE INJOINT DECISION-MAKING BY 
FARMERS AND AGENCIES 
Uraivan Tan-Kim-Yong' 

INTRODUCTION 

Several thousand communal 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 irrigation development, management-itensive 
strategies and the integration of farmers into the process of irrigation development have 

becorne the policy of the Thai 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 of farmers and farmers' organizations should take precedence in 

development activities, the attempt to encourage farmers' participation has dwindled in 

practice, and projects which attempt to integrate farmers meet with minimal success. 

Although northern Thailand is widely known for Its active communal irrigation 

organizations (CIO), there is no specific policy to link these existing groups forma!ly into 

the government development schemes. 

Research that describes farmer-managed irrigation systems is 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 ini transferring knowledge into practice lie primarily in a lack of effective 
communication among agency staff (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 ICOis 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-l(im-Yong 1983) have 
described the structural arrangement and management of CIO's in northern Thailand. 

'Assistant Professor, Faculty of Social Sciences, Chliang 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 in northern Thailand are defined below 

System Description 

Communal irrigation systems are diversion darns canalwith networks primarily
suLpporting rice farming, and vary greatly The systems can be found in both highlands and
lowlands ranging in area from less than 2 hectares (ha) to more than 2,400 ha. Farmers 
from on, or many villages nay cultivate irriqated land in a single system. The system is
constructed, operaled, and maintained collectively by farmer members. Because temporary
structures are involved, oie or two cycles of major maintenance are required every year.
Although th:s appears a heavy investment, the system structure depends mostly on local 
labor, local Imaterials, and simple techniques 

Organization 

A CIO is an organization of farmers that shares as a single community the water
provided by an irrigation 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 fat mers identify the irrigation system as their own, and this sense of ownership
is important in promoting fai mers' participation. 

AdminiIstrative hicuons and membershj. 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.' 

Manflging activities Managing and coordinating communal task forces for routine, 
emergency, and special projects are complex tasks involving the mobilization of groups of
farmers Comnuiinal task forces are generally organized at system and canal management

levels and coordirnated to fit the cultivation schedule 
 of farmers. Regularizing such 
activities and involving farrrers in group tasks reinforce the sense of collective ownership
 
and group cohesiveness
 

tPlannmi and duclsio,, muaik1mg. Participatory decision making is an integral element of 
ornmutMal ilr il a lron systerirs. The democratic election of leaders plays a vital role in 

promotingnwrub:ers' cornrmoent. Decisions regarding such problems as disputes andconflicts over walr allocaltons (uring peak times are based entirely on mutual agreement 
amorng iiieibers within the CIO Long-term rehabilitation plans are made when 
necessary 

Commfuicatmllo Good manaqemniert of ClOs requires effective corn rn ica tion between
leaders anrd memlers, an( among menibers. Seasonal meetings, horne visits, and 
miiessemfiji;r annotlincerrin ts keep memlmers informned of oil going activities and future 
projects 
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Flnlalc, Ilimost cases ClOs ran.ge watur fee and filr( collections, direct cost sharing, 
and othetr fund rj sir. ;ilivitios Water fees help pay for administrative services while 
fli.nes hel) COVer tOUtire iliteiaice costs Because traditional Irrigation systems 
primarily 'i'vo r ice farmrirg, it fixe( rat" : r u1.111Of cultiVa land is coinrionly tised. Init td 

eais of (iversified croppirg ard where (:rops Ire grown intunsively, the same water rate 
is e.(. ii! fiJr rei .s whtgrow rice pay in kind and those who grow cash crops pay in cash. 
Additionial funds for mliiiairtel.aiic !ill( lblitaton are coitrI)ite.(l by farr ers .' 

I/a], ,ct/li) CI leineriers exercise ille authority of ctustoiary law when their leaders 
)erfortin poorly in their hs W1hii a liade0r fa ifsIll his (lt1t1es, hli has to pay a fine or face 
w, [Illt S iniar ly. Irmuire s ale judged tindr clStoiriar y law and firiled for suchof oif:fice 

of,!rc;d (ar tlleft
 

Payuro,l to ,I ',l., C le;lde s ilrse not paid al fixed fares but lt vartal)le rates 
aCCor(hlig t) pmlforln,ince Usually, (icfh rliirber pays directly to the leaders. If a 
fannerillofillhil Isdi"sltisfi with ;I leader's perfornranco - perhaps his cultivation falls 
h,1,s, i)f atwrong} (lecis1iI on watler d(hivery -- he may withhold fIls payment 

Skills all( Knowledge in Management 

AlthfouiL h farrmrs' acguiired skills and traditional knowledge appear to be effective for 
oper atirig si inplt lirigatin systems, Improved irrigation technology and new cropping 
tech lLgoe; may require special Zat ion that autonatically eliminates the participation of 
moost fariers 

IRRIGATION DEVELOPMENT AND ClOs 

At present, Irrigation development in northern Thailand is applied to management 
problems in. 1) large-scale irrigation systems; 2) small-scale, traditional irrigation systems; 
3) systen refiabilitations, and 4) upstream reservoirs. 

Large-scale Irrigation Systems 

Large-scale irrigation systems, which include the complete canal system and all major 
and minor services, are tire government's responsibility Activities, including design, 
Irnplementation, distributio1n, and maintenance, are allocated to the national and regional 
offices of the Royal Irrigation Department (RID). Frequently the command area of a large
scale system includes irrigated land operated by several ClOs, and :ntegrationIrnto suci 
government controlled systems often brings dramatic changes to Irrigation groups 
accustored( to tranditiolial operating methods. Unfortunately, in practice, the government 
irrigation ardministration often works without satisfactory )articipation from local farmers 
despite many new Irrigatiori groups being formed to control water and share maintenance 
duties. Integrating farmers and supportirg 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
local communities, and presently there are a large number of such systems operating.
Identifying 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 extent the government should intervene in traditional systems to 
promote these objectives. 

In addition to small-scdle 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) after 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 aparticular river or tributary increases population density, new problems involving inter
system relationships, water-user rights, and O&M responsibilities must be addressed. 

System Rehabihitation 

The government's rehabilitation of traditional communal irrigation systems aims toimprove i,, ,yation efficiency and management performance by changing designs or addingnew structures to existing systems. In such cases, the existing communal groups continue
their responsibilities for O&M. However, this can involve an adjustment or reorientation ofactiv;ties within the communal groups and the government should be aware of this 
possibility. 

Upstream Reservoirs 

The last type of irrigation development consists of constructing upstream 3 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 managem'ent problems and servedifferent 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 dnd
knowledge, and Io integrate their ideas on "participatory action planning." One objective
was to produce an action plan for developing small-scale irrigation in the communal 
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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 actiities and research gradually evolved from these sessions. Researchers 
and agency staff also went on field trips .';gether. A final meeting, scheduled for April 
1987 ir C,"ang Mai, will discuss and plan a researcn and development pilot project. 

Objectives 

The 193,5 meetings had four major obj ,Jves: 

1) To encoL,rage 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 4esearch to CIO 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 leaders and members of the muang fai4 ClOs (see Appendix 1). The meeting 
encouraged participants to define current problems and future needs of irrigation 
development. It emphasized the active participation of farmers or ClOs from five traditional 
irrigation systems of Chiang Mai. The participants identified possible means of integrating 
local 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 tool to improve problem-solving capabilities 
and to sensitize RID officials and researchers to local needs. This process strengthened 
linkages between the government and the ClOs, 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 activityplan. The participants focused on launching a joint pilot project between Chiang MaiUniversity and RID. Unfortunately, the pilot project was postponed due to changes in thegovernment and RID management. Also, the pilot project has yet to be submitted to adonor agency. Post-meeting activities will encourage informal ( :scussions to provide ClOswith access to available information as soon as possible, including contact with RID andthe Provincial Committee on Small-scale Irrigation (PCSSI). 

AN OBSERVATION ON ACTUAL INTERACTION AMONG THE THREE PARTIES 

The farmers from ClOs initially expressed more interest in meeting RID authorities thanvice versa. However, as the discussions progressed, this attitude changed. The interactionbetween farmers and RID authorities was more 
who 

active during the first session. Farmershad more experience in interacting with government authorities led discussions.However, in the second session interaction between the more- and less-experiencedfarmers increased: communication among those who shared similar interests
experience proved effective as a learning process. 

and 

RID authorities who were trained in engineering and confident in technical designraised questions about inappropriate irrigation management by local groups, while farmerswho had confidence in the management-intensive systems of ClOs raised questions abouttechnical errors. Thus there was a failure to understand the potentials and limitations ofthe other party, and the need for continuing interaction between farmers and RID officiEts 
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 theirneighbors. However, such government interventions require the involvement of ClOs if theyare to succeed. 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 croppingin the Chiang Mai-Lampun Valley; construction was completed in 1973. The project has alarge-scale diversion dam with a 75 kilometer (km) main canal, 23 secondary canals, and38 tertiary canals, all with concrete lining. 'lhe total area irrigated is 24,000 ha. Almost100 villages and several hundred communal irrigation systems lie within the commandarea. The project services the full command area during the wet season but about 40percent in the dry season. The RID staff and project engineer administer the system downto the secondary canal level, and leave the tertiary and farm-level canals to the farmers. 
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Following project completion, 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 communal effort with external assistance. 
Therefore, traditional weirs and canals have been rehabilitated over time. In recent 
decades, this area has become a highly intensive cropping region, with triple- and double
cropping commonly practiced. Increased cropping intensity results in a need for improved 
irrigation performance to achieve timely and equitable water distribution. 

Government strategy has involved replacing traditional weirs 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 complex problems are sometimes created by too many projects, too 
many agencies, and probably too much government intervntion. To solve these problems, 
the government must focus on a management-intensive policy to strengthen ClOs and link 
them effectively with related agencies. In the Khun Kong Project, the management at all 
levels has been left to the ClOs. 

Muang Mai Project 

This project is one of four traditional irrigation schemes along the Mae Klang 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. Sc, far, the system has a low 
record of disputes and conflict, and the CIO 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 contiol at all levels. But problems of recurring silt required increasing maintenance. 
Whether this ',was a resLIlt 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 Council under the national Job Creation Program!! Small-scale irrigation of all 
types is 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 tie existing ClOs or the newly
established water-users groups. Again. CIOs should be involved directly in planning and 
decision making of small-scale irrigation development. 

Mae On Project 

Mae On is 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 is 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 ClOs along the river. This will be a new experience for CIOs. 
A CIO-RID linkage 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 CIO-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 CIOs is not encouraged. 

3. RID and implementing agency personnel have not yet recognized the local irrigation 
management capabilities of active CIOs. 

4. The irrigation project staff generally encourages farmers' involvement only at the O&M 
stage and not during the planning and design stages. 

5. There is insufficient government staff to help CIOs 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, arid 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. ClOs should 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 ClOs are unable to with the problems ofcope inter-system
cooperation 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 var;,-us actual 
management and decision making conditions should be studied. 

3) Identifying the factors that cause management deficiencies and successes among
CIOs. 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 intervenion 
strategy? When and to what extent should the government intervene in CIO 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 Consultancl~s 

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 ClOs are able to work. 

b) The government should attempt to involve CIOs directly in decision making
regarding irrigation tasks through all stages of rehabilitation. Communication and 
feedback linkages between RID and the ClOs must be established. There is a need to 
have mobile teams of RID to organize and reguLtcrly schedule field workshops with 
ClOs. 

c) 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 an J training for RID personnel. RID 
personnel should be trained and given knowledge and skills to work cooperatively 
with ClOs. 

e) RID should have complete up-to-date information about ClOs and their irrigation 
systems, and work with ClOs to gather data, such as making an inventory of all 
wutersheds, to facilitate decision making. 

f) To avoid duplication and excessive effort ainong 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 scence 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. 

i) 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 ClOs 

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 regular 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 
method, linkages are strengthened and real participation is achieved. 

Inventory. The recording of new developments and emerging problems in the systems
can best be done by the CIGs because t, uy are on-site. A CIO 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 aroutine activity and the results could be kept at the CIO offices. Feedback to RID could bemade 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 ClOs. An attempt should be made to encourage meetings and visits to share

ideas and promote self-help capabilities. Inter-CIO assistance should occur in two ways:

first, the more-experienced ClOs can provide consultations to help the less-experienced
ClOs solve specific urgent problems; second, the more-experienced ClOs can transfer their
knowledge abe ooroblem-solving on modern technology, and management practices to
the less-experie.,ed groups in a regular program of assistance. 

Federation of ClOs. It is evident that problems in irrigation are getting more complex asagricultural intensity increases and diversification 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 in April 1987 to be discussed 
and developed fu-ther. Preparations for the final workshop are underway. After the 
meeting, the plan "ill be submitted to donor agencies which will be asked to consider 
funding the pilot oroject 

NOTES 

"However. communal irrigation schemes may eventually turn into a mixed control system of farmers and 
agencies when government intervenes In contrast to ClOs, government agencies control major structures al 
system and canal levels and jmjjve control at the tertiary level to farmers in all large-scale and some medium 
scale irrgaltion systems Medim -scale systems projects are those with costs of over 4 miiion bait 
(US$1 52,497), and construction time of more iwan one year (The exchange rate in 1987 was US$1 00 26 23 
balit) 

•ciu sio most firrinr inaeagid irrigation schenies are nanayenent- and labor intensive, they are approprile 
for 	 lw cashigireratirg COlmnrltnitles of rural farmers Undoubtedly, where capital-intensive systems are 

ltrod"C[(it wate" users have no incentive to participate aid lack the ability to finance the system even partially 

'Thal is. upstream of sniall river basins to store and divert water back to the natural rivers which feed thi exi ting 
ir ijyation system'; 

":Se Coward and Levine's paper in this volume for a discussion of the muang fai of northern Thailand 

STh s wias because tie forest land surrounding the irrigated region was declared a national park 

Thf., 11 uo ni , lhii fivi, (iveoliert ilercieS mvilveiJ with small scalh irnigatitin projects under lhe Job Creation 

Proqr,if RID in, r r, ,hh foir ioiiihly :30 perceni Besides this iqp!ncy, private igeecII-S. including NGOs and 
i 


p[) f i' l 'lor " Il'110, nlvolve(l 
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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 RID a (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 

Iae Wang River 
Fai Non 40 RID (1986)
Fai Nong Yen 2880 
Fai Huey Pueng 240
Fai Khun Kong 1280 ARD c (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 Lob 80 RID (1983) 

Mae On River 
Pha Lad 60
Pang Ma Takien 120 RID, (1980) 
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Appendix I (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 '.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 
BLak Kang 106 
Kao Lung 6 
Len Long Halao 3 
Sri Suk 3 
Phaya Kam 13 
Pha Tan 32 
Pha Kaem 48 
Nei Nuan 5 
Yai Pai 192 
Ton Bong 64 RID, (1983) 

All projects listed invulved the construction of concrete weirs; n/a = not available; aRoyal Irrigation Department;
bSapha tambon; cOffice of Accelerated Rural Development. 



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 
impact 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 research. One commonly hears complaints from researchers, 
such as "No one in the implementing agencies lisi:ens to us," or "Our reports just go on 
the shelf," or "The government is too sensitivp to c'iticism." 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 is 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 methods of implementation are already well known. Do or don't questions and 
how much questions are often of this type. Common macropolicy decisions involve matters of 
pricing, subsidy, and trade. 

But there are many other problems which fall into tile 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 be 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 organlization's anoroach 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 tile 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 adrninistration.i 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 analysis ,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 thi3 perspective the researcher's task is to determine the macrorecommendations 
that should be provided to a powerful decision maker. To ensure that the answers 
provided are correct, the researcher focuses on data which can be objectively verified and 
which 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, fi,ds 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 oared 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 implementation. These two blend i;i interactive sequences, and are inextricably linked.
The c, itical task becomes one of linking multiple decision makers to a continuous flow of
infcrmation, and building in feedback loops so they all have an improved basis for action.3 

Flom the social learning perspective, a resezrcher's task is to contribute to that flow of 
new 'deas and data either directly, by gathering information that the implementors
otherwise may not have, or by helping cre3te tools that will allow ther.-, to routinely
capture and analyze needed informalon. The uata may or may not be quantitative, arid are 
ofter geared to elucidate problems and options rather than support a recommendation. 

MAKING RESEARCH RELEVANT TO ACTION 

The above descriptions reveal thi inherent match between each polic',, arena and r.ach
planning tradition. As illustrated in Figure 1, a match occurs when the assumption and
methods of the policy analys;s tradition are applied to the needs oi the macropolicy arena,
and when those of the social lear! ,.g tradition ajre applied to the micropolicy arena. The
impasse between researchers and implementors a-ises when there is a rnismach -- when 
we find ourselvs in Cell B trying to addres micropolicy needs from a policy analysis
perspective or, conversely, in Cell Ctrying to meet macropolicy 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 

leai ning mismatch rndtch 

For any type of program there are both macro- and micropolicy questions. In the macro
arena there are bsic do or don't questions regarding whether government (or others) should 
invest in a given activity. The main consideration here is effecdiveness. For example, does 
potable water reduce mortality? Does irrigation raise yield,.? Does nonformal education 
increa3e literacy? Research deriving from -che policy analysis tradition is suited to providing 
answers to these questions. The goal is to provide an answer to some central decision maker 
who is trying to determine whether 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 over? -- 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 mortality cannot 
be reasonably tested until there are a fair number of 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. 

Ilmpementors 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 tnrough 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 researz-hers and implementors alike.4 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 Intervention 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 tile 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 government 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 commonly 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 skills 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 
irrigation development programs 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 lending agencies, and the projects 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.6 In Indonesia, government construction projects have commonly 
resulted in dam and main canal management being transferred from the farmers to the 

7 
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 corn
munal irrigation work, including much of its work on larger national systems.8 In Indone
sia, efforts to use participatory methods began in 1982 and are gradually being used more 
widely.9 

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 SOCIAL 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 tha 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 management, 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 othersites, 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 major 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.10 Case
studies of the record keeping systems of four communals that were particularly adept atfinancial management were used as the basis for shaping the financial management sys
tems that NIA taught to hundreds of communals throughout the country."1 An intensive 

http:engineers.10
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case study of the wvater managemnt practices of an indigenous communal with particu
larly 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 approaches to water management practices used by other 
communal irrigation associations as a basis for determining their own association's 
approach to water management. 12 

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 respor;sibility 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 dimensiorns 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 ,;terventions. 

In both the Philippines and Indonesia social scientists working together with engineers 
have helped develop instruments for making such assessments. 13 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 cropping patterns both existing and desired. The output is a 
site-specific description geared to the decision making needs of agency that plans toan 
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 type 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 called process doc
umentation has been developed which provides a detailed record of the pilot projects' field 
level activities. These reports, provided monthly, have allowed ageiicy staff and others to 
understand what is happening in the field and to determine its implications for micro
policy reform in the agency.'4 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 tile 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, resoonsibility for materials? An understanding of the issues 
contained in such questions may help explain certain problems that are encountered in 
the field. The documentation of those issues can then lead to appropriate micropo!icy reforms. 

These three research needs are not the only ones appropriate to a social learning 
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 PROCESS 

Researchers involved in a social learning process find that not only are the types of 
research they carry out different from conventional 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 the Philippines, researchers from several different organi
zations met with officials from the NIA at least once a month over a period of six years to help 
bring about the transformation of the NIA's aporoach to communal irrigation assistance. 16 

Thus by the time a final report is written, its contents are 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 Foundation 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, 
monitoting its progress, and using its results. And it has helped the researchers become more 
responsive to the needs of the agency.' 7 

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 
consultant. 

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 rigir ,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 achieved by taking ovet the task. But the 
researchers do need to be flexible 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 involved in a social learning 
process may find their more conventional colleagues wondering why they are always
involved in workshops 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 nciaec. 

NOTES 

'Friedmann uses the term policy analysis to refer to a broad tradition of thinking about planned change. I use the 
term as he does, in contrast to the use made by the recently developed policy qnalysis schools in public
administration which fit the bropd tradition but define their approach more specifically. 

2Friedmann (forthcoming) cites Kurt Lewin, Warren Bennis, Chris Argeis, 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. 

4 There ars numerous research reports that have examined the village level effects of a rural development 
program and then recommended that the implemening agency exercise greater flexibility to be better able to 
meei 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 tlieir agency. In these cases the 
how question represents the major challenge, and research which does not address this qtes'ion is ofteii of little 
practical value. 

sAn Asian Development Bank funded irrigation project in Bali. 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, concrete
 
structures built with the farmers' 
own money and labor were destroyed and replaced by structures 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). 

6A variety of different case studies have revealed such an effect. For exampler, see Usman and Rachman (1984), 
Zein et al. (1986), Siy (1986). 

7This 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 rule 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, see Korten (19P6). 

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). 

9The participatory irrigation projects in Indonesia have been documented by a number of researchers. Some of 
the key docu e ts include Robinson (1985), Masa (1985), Morfit and Poffenberger (1985), and Institute for 
Socio-Economic R,'srarch, Training and Information (1985) These paperb 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 limited. For a study documenting the indirect approach, see Hafid and Hayami (1974). 

10A manual used by the NIA for tiaining community organizers incorporates many of the findings from the de los 
Reyes study (see Sylvia Jopillo, 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). 

12For a fuller description of the "workshop" approach to water management training for farmers on communal 
irrigation systems, see Communal Irrigation Committee (1983). 

' 3For a description of the data gathering instrument used in the Philippines, its delelopmant and use, see de los 
Reyes (1984) In Indonesia this same approach has been applied to small-scale irrigation in North Sumatra and 
South Sumatra (see NIA Consult, 1985, and Rachman et al., 1985) 

'4For an analysis of nature of process documentation and its uses see: de los Reyes (n.d.). A description of the
 
field-level view of process documentation by a researcher who carried out process documentation for three years

is found in Volante (n.d.). Fnr summary reports on process documentation on three different irrigation systems
 
see Frances et. al (1983), Veneracion (1985), Frances et al. (1984). In Indonesia, process documentation has
 
been carried out on the Madiun pilot project since 1983 by Satya Wacana University, Salatiga, Indonesia.
 

' De los Rqyes (n.d.) provides examples relating field level problems to administrative procedures. 

'6 1n-titutions 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). 

'7The Ford Foundation, in some cases, also made complementary grants directly to the universities involved for 
activities 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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