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Preface

The International Conference on Irrigation Management Transfer, held in Wuhan, PR China,
20 to 24 September 1994, was the first major international meeting held on this topic. It
brought together 220 participants from 28 countries. International interest in transferring
management for irrigation systems from government agencies to farmer organizations has
been steadily growing worldwide, especially since the rise of the structural adjustment
policies of the mid 1980s. It has become a national policy in many countries in Asia, Africa
and Latin America. The most cornmon reasons governments want to transfer management
responsibilities to farmers are: inability of governments to finance the cost of irrigation
operation and maintenance (O&M); inability of governments to recover the cost for irrigation
O&M from farmers; poor management performance of centrally-financed government
agencies; and an increasing confidence in the ability of farmers and farmer-sponsored
organizations to take over management of irrigation systems.

There are many complex issues related to this reform which is sweeping the irrigation sectors
of many developing countries. What are the essential technical, legal, economic, social and
institutional conditions which need to be in place before irrigation management transfer can
be expected to be viable? Under what circumstances should transfer be attempted or not?
What are the motivating conditions and terms and arrangements which motivate and enable
farmers to take over management effectively? What steps in the transfer process strengthen
or weaken farmer management capacity? What changes in system design may be needed to
make the infrastructure compatible with local management capacity? How can bureaucratic
resistance to management transfer best be dealt with? What kinds of support services are
needed to make locally managed irrigation viable and sustainable? Are there other
management models which may be more appropriate that farmer organizations for
management medium-and large-scale irrigation systems?

These were only some of the many issues which were discussed in sessions and papers at the
Conference. Participants who were involved in formulating, implementing or studying
transfer programmes were able to exchange their experiences with other professionals
grappling with similar issues in different countries. Participants were also able to examine
the compelling and distinctive approach of the Chinese for de-collectivization of irrigated
agriculture with its relatively elaborate arrangements for incentives and accountability
between village irrigation groups and financially autonomous irrigation districts. Since over
110 papers were submitted for the Conference, a selection of papers had to be made. This
publication is recommended for policy makers, planners, project management professionals,
consultants, trainers, farmer-sponsored irrigation managers and researchers who have an
interest in irrigation reform in developing countries. It is believed that these selected papers
add significantly to the range of ideas and information about the approaches and results of
irrigation management transfer around the world.
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Irrigation management transfer

Globalization of irrigation management transfer:
a summary of ideas and experiences from

the Wuhan Conference

Due to persistent poor performance of agency-managed irrigation systems, the limited
involvement of water users in the management of the irrigation system and the failure of many
governments to coIlect adequate water charges from farmers, by the late 1980s the emphasis
on "farmer participation" in government projects shifted in many countries to a more radical
approach: the transfer of primary management authority to water users' associations (WUAs)
or other non-governmental entities. Since the mid-1980s, various donors working with the
respective governments have supported and encouraged irrigation management transfer
programmes in countries throughout the world.

The transfer of management of irrigation systems is a global movement with many
variations and results. Irrigation management transfer can be defined as a reduction of the
government's role in irrigation management and the corresponding expansion of the role of
water users and other local institutions in irrigation management. This results in an expanded
role in operating and maintaining the system by the water users and in a reduced role in the
day-to-day operations by the public irrigation agency. Transfer of management of irrigation can
mean transfer of responsibility for any or all of the roles of financing irrigation, diverting
and/or distributing water, maintaining infrastructure, rehabilitating systems, managing water
related disputes, aIlocating water rights or planning crop calendars. It can include transfer of
management authority for entire irrigation systems or only for tertiary or distributary canals.
Management can be transferred from public agencies to farmer organizations, third-party firms,
NGOs or irrigation companies. However, management transfer does not necessarily mean total
withdrawal of the government, nor in most cases does it include transfer of ownership or
privatization of irrigation systems assets.

In order to better understand this global phenomenon, the International Irrigation
Management Institute (IIMI) and Wuhan University of Hydraulics and Electrical Engineering
(WUHEE) organized the International Conference on Irrigation Management Transfer in
Wuhan, Hubei Province, PR China, September 20-24, 1994. The overaIl purpose of the
conference was to bring together practitioners, researchers, planners and managers to exchange
information about their experiences with, and results from, irrigation management transfer
(IMT). Over 220 official participants attended the conference, representing 28 different
countries. Major donor agencies such as the World Bank, the Asian Development Bank, the
Ford Foundation, the German Development Agency, the Canadian International Development
Agency, and the Food and Agriculture Organization of the United Nations were also active
supporters and participants.

Douglas L. Vennillion and Sam H. JfJhnsOll III
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More than 100 professional papers were presented at the conference both in plenary and
parallel sessions. The purpose of this chapter is to summarize the papers and other materials
presented at the conference as well as to establish a framework for the selected papers that are
contained in this volume.

REASONS FOR MANAGEMENT TRANSFER

Between 1960 and 1995, the irrigated area in the world expanded by 130%, from approximately
100 million hectares (ha) to 230 million ha. In China alone, the irrigated area expanded from
16 million ha in 1950 to 50 million ha in 1994. However, after three decades of rapid increases
in investment in irrigation systems, by the mid-1980s the rate of expansion of irrigated area
through construction of new irrigation systems diminished to only one percent per year (Blake
et al. 1994). Relatively low grain prices, rising construction costs, concern about the rapid
deterioration of irrigation infrastructure and poor overall management performance,
compounded by increased awareness of the potential environmental impacts of large-scale
irrigation development, have all led to a slowing down in the rate of irrigation investment
(Johnson 1990).

In addition, the dramatic expansion of irrigated area in the world was not matched by a
similar expansion in financing the management of irrigation systems after construction. Instead
of increasing as the area under irrigation expanded, the total level of funds available for
irrigation operations and maintenance (O&M) has stayed relatively constant, or where they
increased, it was at a rate less than the rate of expansion of public irrigated area. As a result,
over the past two decades in real terms O&M funds per ha have actually declined. This decline
in per ha support for irrigation management has seriously hampered the performance of
government-developed irrigation systems (Easter 1993).

As a consequence, water is wasted in the upper parts of systems and unavailable in the
lower-end sections, while water deliveries are often untimely and unreliable. Canals and gates,
whether built properly or not, have been allowed to fall into disrepair. In general, only about
25 to 30% of water diverted into large canal systems in developing countries reaches the crops
needing it (Rangeley 1985). [n numerous cases, it became necessary to rehabilitate irrigation
systems less than 10 years after completion due to inadequate maintenance (Repetto 1986), yet
even after widespread rehabilitation, extensive training efforts and attempts to elicit farmer
participation, performance has generally remained low, especially in South Asia and Africa.

Reacting to both the need to produce additional food and the recognition that government
developed large-scale irrigation schemes have not functioned as expected, there has been a
reexamination of the global status of irrigated agriculture. Out of this process has come a
realization that in addition to irrigation schemes that have been developed and operated by
irrigation agencies, a large portion of the irrigated area in the world is locally developed and
locally managed (Coward and Levine 1987). [n terms of growth, over the past decade, a large
percentage of the expansion of irrigated agriculture has come from the private sector, not the
public. Recognizing the problems associated with government-developed irrigation systems, and
the relative success of private irrigation systems, many governments have chosen to look at
alternative models for expanding their irrigation sector.

As a result, many governments have been discussing or are now implementing programmes
to transfer responsibility for management of public irrigation systems to local WUAs (Espinosa
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de Leon and Trava Manzanilla 1992). By selecting this approach to address their irrigation
management problems, governments are hoping to accomplish the following objectives:

o improving the management performance and sustainability of irrigation systems;
o reducing government costs for O&M; and
o reallocating scarce revenues to more technical or more inherently governmental functions,

such as regulating water use along river basins and addressing environmental and health
concerns.

The main argument for transferring irrigation management to private-sector organizations
is that nongovernmental institutions tend to have the proper structure of incentives to manage
according to performance criteria. The argument is often presented as follows.

Organizational survival of fanner organizations depends on their ability to be
financially self-sustaining. Financial viability can only be achieved by recovering
O&M costs from the actual users. Yet, users will only pay water fees if the
organization managing their irrigation system delivers water reliably and ensures the
long-tenn productivity of the system.

In this context, transfer of irrigation management is an attempt to both economize on
government budgets and to improve the productivity and sustainability of irrigated agriculture
through local control and enterprise. As was apparent from the papers presented at the Wuhan
Conference, due to their widespread occurrence and implications, irrigation management
transfer programmes are very likely to shape the nature and performance of irrigation
management more profoundly over the coming few decades than any other innovations in
irrigation management. However, a number of participants expressed concern that the
underlying assumptions justifying irrigation management transfer and privatization policies have
not been substantiated by long-term comparative evidence.

VARIATIONS IN MANAGEMENT TRANSFER APPROACHES

As was documented at the Wuhan Conference, a wide variety of approaches to transferring
management to the private sector are being tested in different countries. The following are some
of the approaches that were presented and discussed by participants.

I. Introducing irrigation service fees. The government levies fees from water users who pay
for part or all of the cost of O&M, and sometimes part of the capital investment costs. In
many cases, such as large systems in Indonesia, the government continues to provide the
O&M services.

2. Fostering competition in service delivery. The government encourages private-sector
organizations to provide irrigation services, in particular from groundwater sources. In
Bangladesh, Pakistan, and Nigeria governments are actively encouraging private-sector
development of locally managed tubewell irrigation.

3. Contracting. The government specifies the scope of work, terms and conditions and pays
non-governmental contractors or water users' associations to do the work. Examples were
presented where this was being done by distributary canal organizations in Sri Lanka and
in the "stage one" arrangement for turnover in the Philippines.
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4. Vending. The government produces a service upon request. Payment is by a
nongovernmental entity. In some African countries, such as Sudan, the government
provides inputs to individuals or groups upon request and payment. Another example is the
Mohini Water Distribution Cooperative Society in India, where a local cooperative orders
and purchases water volumetrically (Datye and Pati! 1987).

5. Franchises. The government awards rights to nongovernmental organizations to supply an
irrigation service for a specified period of time. However, unlike service contracts, water
users pay for the service directly. An example is in Hunan, China, where local irrigation
management organizations hold auctions and grant franchises to local groups to manage
O&M for a specified period of time (Svendsen and Liu 1990).

6. Grants/Subsidies. The government provides a payment or subsidy to either the water user
or the service provider to reduce the local cost of providing the service. Grants may be
provided in the form of payments, materials or special loan privileges. Under the Village
Subsidy Programme in Indonesia, the government makes annual grants to villages and
allows the villages to decide how to invest the funds (Hafid and Hayami 1979). Other
examples are subsidies for energy costs of pumping water or for tubewell parts such as is
found in many States in India.

7. Joint agency/users investment. In this case, the investment by the government in irrigation
O&M or specified system improvement is contingent upon some corresponding level or
proportion of local investment. An example is when the agency provides materials and
technical guidance for maintenance if the water users' association agrees to provide the
necessary labour such as is the case in many of the Chinese irrigation systems. Other
arrangements are based on proportional equity investment, such as 50/50 sharing of costs.

8. Agency becomes financially autonomous. In this case the agency, which was funded by
central government revenues, is converted into a semi or fully-autonomous agency which
must become largely self-financing through payments for its own services. The example
of the National Irrigation Administration (NIA) in the Philippines and the recent
commercialization of the River Basin Development Authorities in Nigeria exemplify this
approach.

9. Joint agency/users management. This includes the participation of farmers in an advisory
or joint decision-making capacity in the planning of water allocations and delivery
schedules, operations, maintenance and system improvement or rehabilitation. This system
was presented in many of the Chinese papers as well as in the papers from Mexico.

10. Devolution ofcontrol. Governments turn over full management responsibility and authority
to the water users or their representatives, although generally, the government retains some
role in the irrigation sector such as regulation of the overall water source, support services
or ownership of the actual facilities. Governments may transfer management responsibility
for subsections of large systems or entire small scale systems. Examples of these
approaches were discussed for the 'case of Indonesia, the Philippines, Sri Lanka, Mexico,
and Colombia.

II. Withdrawal of functions. The government agency totally withdraws from an activity or
sector, at all levels. An example is the withdrawal of the Government of Senegal from
irrigation management.
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12. Privatization ofassets. This is the conversion of ownership of irrigation property from the
government to non-government organizations or individuals. Such property may include
irrigation infrastructure and/or water rights. Privatization may be implemented through sale
of assets, sale of stock, or legal transferal of ownership. Examples are the sale of public
tubewells in Bangladesh and Pakistan and the sale of all public irrigation systems to the
water user organizations in New Zealand.

Given the diversity of types of transfer models, policy makers at the Wuhan Conference
recognized that policy alternatives for management transfer should not be limited to any single
model. Third party contracts and franchises, partial or full transfer, complete privatization
including the disposal of all assets, formation of mutual companies, etc., are just some of the
alternative approaches to management transfer that are being implemented. These alternatives
and others were discussed and debated at the conference.

EMERGING IDEAS AND EVIDENCE ABOUT MANAGEMENT TRANSFER

The most exciting aspect of the Wuhan Conference was the opportunity to discuss the many
emerging ideas and experiences with irrigation management transfer from all over the world.

Preconditions for irrigation management transfer

Successful irrigation management transfer is first and foremost a decision by the concerned
governments to transfer the responsibility for providing equitable and efficient irrigation service
from a public agency to the beneficiaries of that service (Sagardoy 1994). Again and again the
speakers and participants emphasized that the commitment for transfer must be clearly stated,
understood by all and must not be a political policy that changes every time the senior
administrators change (Fredricksen 1994; Savas 1994; Ramirez 1994; Soenarno 1994; Palacios
Velez 1994). Countries with successful irrigation management programmes like Mexico,
Taiwan, the USA and New Zealand have had successful transfer programmes because their
policies have been consistent and understood by all (Menchaca and Torregrosa 1994; Farley
1994; Vermillion and Garces-Restrepo 1994). Other countries such as Nigeria and Niger have
had problems because their policies were not consistent and the involved parties have been
uncertain exactly what policy the government wished to implement (Musa 1994; Longsway and
Amadou 1994).

A second point made by numerous partIcipants was that experience with management
transfer indicates that clear water rights, with compatible water distribution arrangements, tend
to exist in more successful cases of management transfer or locally managed irrigation which
have been documented (Shanan and Berkowicz forthcoming 1995; Gazmuri 1994; Svendsen and
Verinillion 1994; Johnson et al. 1994). Where these do not exist it may be difficult to form
farmer groups to manage irrigation collectively (Shah et al. 1994; Kloezen 1994; Woodhouse
and Ndiaye 1990). Where farmer organizations lack legal and political recognition they appear
to have difficulty achieving cost efficiency, raising adequate revenue, applying sanctions and
entering into contractual relationships with third parties (Vermillion and Garces-Restrepo 1994).

Another point that consistently emerged during the Wuhan Conference was that successful
irrigation management transfer almost always requires the users to pay more for the cost of
water. This cost may be in actual cash or it may be in a combination of cash and labour. This
is an implicit recognition that irrigation management transfer programmes also transfer many
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of the costs for irrigation service to the users (Gerards 1994; Chen and Ji 1994; Nangju 1994;
Johnson forthcoming 1995) Sustainable transfer programmes have been implemented where the
governments have had the political will to deal with the negative reactions from the water users
and the local politicians (Fredriksen 1994). In contrast, countries like Sri Lanka have not been
able to sustain this political will and their irrigation transfer programmes have been
unsustainable (Abhayaratna 1994; Kloezen 1994). Frederiksen (1994) made an important point
that if it is agreed the users should pay full costs for the service, they should then be allowed
to make management decisions to the maximum extent possible.

Studies of farmer developed irrigation systems in Nepal (Wilkins-Wells et ai. 1994),
tubewell irrigation companies in Gujarat (Shah et ai. 1994) and elsewhere (Yoder 1994) suggest
that farmers are willing to pay more for irrigation maintenance or system management when
benefits obtained (in water deliveries or agricultural production) are proportionately related to
farmer investments in the system. The strong emphasis of the Chinese on measuring water and
charging farmers volumetrically recognizes the importance of the principle of proportional
investment and benefit (Chen and Ji 1994). Often, in medium and large schemes this is done
by selling bulk amounts to the village and by the village charging on the basis of measured
discharges and duration of flow to farmers or small groups of farmers (Johnson et ai. 1994).

Management models

An important issue related to management transfer, and one that is yet to be resolved is, wlwt
is the optimal size limit for farmer organizations which are assuming responsibility for
irrigation mafUlgement? This issue is directly linked to the question of federation of farmer
organizations and whether medium- or large-scale irrigation systems can be efficiently managed
by multitier farmer organizations, by joint agency/farmer management or whether they'require
some form of irrigation district type of model (Merrey 1994). Examples of the Chinese systems
presented at the conference demonstrated that very large irrigation systems can be effectively
jointly managed with multitier farmer organizations managing the lower tiers of the irrigation
system (Kaipeng 1994). Drawing on the experiences of management transfer in more developed
countries, some participants suggested that irrigation district or company management models
may be better suited than farmer organizations for managing more large-scale or complex
irrigation systems (Svendsen and Vermillion 1994).

Frederiksen (1994) stressed that the distribution of irrigation supplies is, by its very nature,
a service that lends itself to a single-purpose water service entity (WSE) structured on the
principles of a utility. The operation and maintenance of the facilities are obvious to the
customers and at most levels can be executed by personnel with minimal training. A more
advanced form of WSE can be adopted when the users wish to assume responsibility for a
larger system. "Umbrella" organizations constituting a federation of smaller WSEs can take
responsibility for more complex systems. Under these arrangements each member WSE retains
responsibility for all services within its boundaries. This arrangement normally requires better
trained managers and skilled employees. Management of the "umbrella" entity usually reports
to a board of directors made up of representatives of the member WSEs. Such umbrella
organizations can solve common supply and technical problems, thus avoiding costly duplication
by each WSE.

Shah et ai. (1994) documented the greater organizational robustness of the more
autonomous and accountable irrigation company model (totally locally financed and with no free
riders) in contrast to government-sponsored farmer organizations or cooperatives for developing
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and managing tubewell irrigation in Gujarat. Papers presented at the conference discussed the
current policy in China of promoting stock shareholding and irrigation company models with
the rationale that these lead to greater accountability of management to farmers for medium and
large systems and provide a stronger basis to mobilize funds for maintenance (Gong 1994; Chen
and Ji 1994). Alternative models for managing medium- and large-scale irrigation in developing
countries which appear to be viable are irrigation districts governed by fanner-elected boards
and managed by specialized staff and mutual or contract irrigation management companies.

Management transfer process

Participants emphasized that strong support from high levels of the government for management
transfer must be directed towards the irrigation agency, otherwise bureaucratic resistance can
interfere with turnover, especially at operational levels (Farley 1994; Srivastava and Brewer
1994; Sagardoy 1994; Menchaca and Torregrosa 1994). Dialogues and working groups with
key stakeholders in irrigation reform have proven useful in developing a policy and strategy for
management transfer (Korten and Siy 1988; Bruns and Atmanto 1994). Clear policies specifying
future responsibilities of farmers and agencies for water allocation at the river or aquifer level,
for management of O&M at the system and subsystem level, for financing and for rehabilitation
should be declared as soon they are agreed upon, to minimize suspicion, confusion and
resistance. As pointed out by Sagardoy (1994) these should be supported with consistent staff
redeployment and training programmes. Both China and Mexico, countries with successful
transfer programmes involving large irrigated areas as well as large-scale irrigation systems,
have clear policies, supported by recent water laws and regulations, that specify how irrigation
districts must be financed and managed locally (Chen and Ji 1994; Palacios-Velez 1994).

Irrigation agencies pressured to rapidly implement management transfer tend to focus on
rehabilitation and organizing farmers to the exclusion of comprehensive strategic planning about
the reorientation of the irrigation agency and disposition of staff displaced by turnover (Bruns
and Atmanto 1994). This appears to compound the problem of bureaucratic resistance (Samad
et at. 1994; Kloezen 1994; Vermillion and Johnson 1990). However, a clear policy of financial
autonomy for the irrigation agency can create positive incentives for the agency to support
management transfer (Svendsen et at. 1990). In Nigeria, after the River Basin Development
Authorities were "commercialized," or made financially autonomous, basin authorities saw
reform to a joint management model not as a threat but as a key to perpetuating their survival,
through enhanced productivity and greater farmer support for paying fees (Musa 1994).

Pilot testing and action research have been used in such countries as the Philippines and
Indonesia in the early stages of transfer programmes, although this is sometimes used more as
a means for training staff, than as an experimental approach toward developing a replicable
transfer strategy (Bruns and Atmanto 1994; Vermillion 1989). As demonstrated in the
Philippines, the use of trained farmer organizers can be an effective approach to be adopted on
a large scale (Bautista et at. 1994). This may be more effective and cost-efficient than attempts
to organize farmers with government agency staff (Bagadion 1994; Helmi and Vermillion 1990).
NGOs working closely with organizational matters are often used to assist farmer organizations
to develop their own locally appropriate bylaws, accounting systems, proposals for system
infrastructure improvement and management plans (Mott MacDonald 1993).

System technology which has originally been designed for management by agencies and
technical people often needs to be revised to be compatible with local management capacities
and water rights (Vermillion 1994; Diemer and Slabbers 1992). Governments implementing
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transfer programmes are often unclear about the future roles of agencies and farmer
organizations (Sagardoy 1994). Where clarity is lacking about the terms and conditions for
future rehabilitation and system improvements, especially regarding financing obligations,
farmers are unlikely to raise a capital replacement fund (Vermillion and Garces-Restrepo 1994).
Where there is a clear policy that farmers must finance rehabilitation it appears more likely that
they will raise a capital replacement fund once they know that they are responsible for the long
term sustainability of the system (Svendsen and Vermillion 1994). Where organizational and
management skills are lacking an emphasis on training farmers and management staff may be
essential to introduce viable local management (Sagardoy 1994; Plusquellec 1989).

Papers presented at the conference documented that irrigators' organizations tend to evolve
from single to multipurpose entities and that changes in government assistance often need to be
given accordingly to encourage the long-term development of local organizations (Lauraya and
Sala 1994). Yap-Salinas (1994) reports that management transfer in the Dominican Republic
evolved through stages, each with different motivating conditions for farmers to support their
organization. Over time, farmers shifted their initial emphasis from reducing risks and costs
associated with irrigation, to enhancing production, to reducing conflicts and finally to
nourishing a strong sense of community and self-reliance in financing and in technical skills.

Post-transfer support for locally managed irrigation

As irrigation management transfer is relatively new, most of the conference papers focused on
developing a logical and consistent methodology for transferring irrigation systems to the
WUAs. Only a few papers discussed post-transfer support. Most participants agreed that after
transfer irrigation agencies will be required to provide technical guidance to farmer management
organizations to help protect the integrity of irrigation structures and protect against ,unwanted
externalities such as environmental damage.

A periodic financial audit of farmer organization accounts by a qualified and neutral entity
recognized by the government may be needed to help prevent abuses and provide legitimacy to
the organization in the eyes of the farmers. Where the government retains a role in providing
future assistance to farmer-managed irrigation organizations for rehabilitation or system
improvement, governments can encourage responsible irrigation management and local raising
of a capital replacement fund by linking performance assessment from the technical and
financial audits to conditions for receiving future government assistance.

Long-term sustainability of local organizations is likely to depend largely on their ability
to adapt to changing external conditions and becoming profitable. Support services will be
widely needed for farmer-based irrigation organizations where single purpose O&M
organizations are evolving to a broader- focused, commercially oriented organization, as has
been reported in the Philippines (Bagadion 1994). Local governments may be needed to support
irrigation associations after transfer in backing up sanctions, conflict resolution and legitimizing
the association (Lauraya and Sala 1994). As Pant (1994) notes, local leadership and legitimacy
of the farmer group is vital and needs support from existing power structures. Support services
will likely be needed the most for timely resolution of technical problems with irrigation system
operations and maintenance, medium-term credit and dispute resolution.

As competition for water increases, as management of irrigation systems is devolved to
local organizations and as water-related environmental problems spread in many parts of the
world, higher-level organizations are needed at the level of the resource base (i.e., river basins,
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watersheds, aquifers) to regulate and protect the sustainable productivity of water and land
resources. Interest is growing in the development of federated community user or common
property groups to take over functions of planning, allocating and enforcing resource use at
irrigation system, watershed or aquifer levels (Garcia-Betancourt forthcoming 1995).

EFFECTS OF MANAGEMENT TRANSFER ON IRRIGATION PERFORMANCE

Little systematic, comparative evidence exists to date to assess the impacts of irrigation
management transfer on management performance, government resource allocation and the
farming community. This is urgently needed given the widespread extent of transfer policies
(Sagardoy 1994). In general, evidence emerging about the impacts of management transfer
refers to relatively short-term, immediate results, although most sources to date report positive
effects (Johnson, forthcoming 1995). The most common performance criteria being documented
are effects on water distribution, maintenance, financing and agricultural productivity.
Management transfer programmes in Mexico, India, Nigeria and the USA have reported gains
in water distribution efficiency and equity after management transfer (Palacios-Velez 1994;
Srivastava and Brewer 1994; Musa 1994; Svendsen and Vermillion 1994). Several observers
report improvements in infrastructure maintenance and in the amount of funds which are
mobilized for management costs after management transfer (Shah et al. 1994; Srivastava and
Brewer 1994; Musa 1994; Gerards 1994).

Papers presented gave indications that management transfer produces greater cost-efficiency
of management through staff reductions and streamlining of administration (Vermillion and
Garces-Restrepo 1994; Kolavalli and Raju 1994). Studies with longitudinal data have shown a
pattern of sustained budget balancing and rising costs of O&M after management transfer, partly
as a result of reduction in subsidies (Svendsen and Vermillion 1994; Johnson et al. 1994;
Vermillion and Garces-Restrepo 1994; Espinosa de Leon and Trava Manzanilla 1992).

CONCLUSION

Based on over 100 papers presented at plenary and parallel sessions, and the spirited debate
during the discussion sections, it was found that irrigation management transfer is a widespread
phenomenon, both in more- and less-developed countries. It is often driven by governments and
international donors in the interests of public financial solvency and resource use efficiency. Its
success depends on the capacity and willingness of farmers and private-sector organizations to
take over and sustain irrigation management. Therefore, it will fail unless it is clearly seen as
a benefit to both governments and the farming community.

From the conference, it is clear that no single model for transfer is universally applicable.
Viable management transfer requires a locally distinctive configuration of institutions,
technology, financing, agricultural strategy and management practices. Continuing research and
information exchange on transfer programmes and their impacts are urgently needed to inform
policy makers, planners, technical assistance agencies, researchers, irrigation managers and
farmer leaders about the global lessons that are being learned about irrigation management
transfer.

It is unclear as yet what effects management transfer is having, or could have, on the long
term financial and physical sustainability of irrigation systems. Participants consistently sought
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assurance that local irrigation organizations will be able to mobilize adequate financial and
human resources to maintain the productivity of irrigation systems in a future of increasing
competition for water and little or no government subsidy. It is also unclear what effects
management transfer will have on the environment, especially on whether watersheds or
irrigation systems will be better-managed and therefore minimize environmental problems such
as waterlogging, soil and water salinity, erosion and siltation and water quality. With respect
to environmental concerns, more evidence is needed about the effects of transfer.

In summary, from papers presented at the conference, it can be hypothesized that in
countries where governments have had the political will to increase and maintain water fees at
close to the real O&M cost, the process of irrigation management transfer has been smoother
and more sustainable. Users have been encouraged to take more management responsibility in
order to minimize increases in water costs, or even to reduce them if they can manage the
system more efficiently. In the case of joint management, an equally important inducement for
water users to accept additional management responsibility is the assurance of better, more
dependable delivery service from irrigation agencies. For complete management transfer, the
guarantee of secure water rights is also an important element in acceptance of the transfer
process by water users.
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Irrigation management transfer: towards an
integrated management revolution

World population is increasing at a rate of about 90 million people per year. The World Bank
predicts that this will continue until about the year 2040. However, since the mid 1980s
average yields of major grain crops have been levelling off. They seem to have reached a
technical, environmental and managerial plateau. Without dramatic breakthroughs in
biotechnology, we are likely to soon see another wave of the "world food problem." Most
of the increased demand for food must be met by improving production on existing irrigated
land.

Water is steadily becoming more and more scarce relative to rising demands. Irrigated
agriculture must compete for water with household consumers, electric power producers and
industry. At the same time, environmental degradation and urbanization are cutting away at
the resource base upon which irrigated agriculture depends. In order to keep up with the
rapidly increasing global demand for food, the irrigation sector must learn, and learn quickly,
to produce more food with less water.

Irrigation management is a multifaceted enterprise. All essential aspects must be present
and in balance or it fails to provide the food security and standards of living which humanity
needs so much. Add something which disturbs the balance between natural, technical and
social resources and irrigation systems deteriorate or become dysfunctional.

The green revolution was a management revolution for the agriculture sector. It involved
balanced management of a well-defined set of vital inputs-new seed varieties, fertilizer,
pesticide and water. It was "a package deal." Without the complete set of vital elements the
green revolution would not have happened. Although questions are arising about its
sustainability, the green revolution was arguably the most important technical and
management revolution benefiting humanity in this century.

We are urgently in need of a similar management revolution for the irrigation sector.
Like the green revolution, this will also involve balanced management of a well-defined set
of vital elements. If any of the vital elements are missing or are out of balance, the needed
leaps in productivity and efficiency simply will not happen. The irrigation management
revolution, if it happens at all, will likewise be "a package deal." Let us dispense with the
mystique that sometimes shrouds discussions of irrigation- management constraints. I believe
that the set of vital elements needed to manage irrigation systems effectively and sustainably
can already be identified from research and experience to date. These are:

I. a clear and sustainable water right;

Douglas L. Vermillion
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2. irrigation i1ifrastructure which is compatible with the water right and local management
capacities;

3. clear and recognized management responsibilities and authority;

4. adequate financial and human resources for management; and

5. supportive accountability aruf incentives for the managing entities.

This set of five vital elements must be present in order to achieve high levels of
management performance. We know this from relatively successful irrigation management,
whether under agency or farmer management, both in traditional irrigation organizations 
such as the subaks in Bali, the zangjeras in Luzon, hill irrigation in Nepal and old systems
in the south of Spain, and in more recently developed management arrangements - such as
the warabandi system in northwest India, the Land Improvement Districts in Japan, Bureau
of Reclamation districts in the USA and the kibbutzim in Israel.

Wherever irrigation systems are underperforming it is inevitably because one or more
of the five elements are missing or are out of balance. Wherever irrigation is well managed
we can find all five of the vital elements in place. Widespread deficiencies in the five
elements have seriously inhibited the performance of irrigation systems in many countries.
They continue to do so today. Over the last few decades, this has led to a steady stream of
often ineffective single-factor "solutions" - rehabilitation, heavy maintenance, special
maintenance, training, farmer participation, new technologies, irrigation service fees - none
of which quite solves the problem of low levels of performance of irrigation systems. Each
new solution tends to be partial in nature, dealing only with one or two of the vital elements,
most often the technical one. Other missing elements are ignored or new imbalances are
created. Attempts to improve infrastructure without due regard to local management
capacities or organizational accountability simply do not work. Establishing management
responsibility without a clear water right does not work. Attempting to mobilize financial
resources without organizational incentives does not work.

So what are we to make of the latest and probably the most important management
innovation to strike the irrigation sector in recent years? Can you guess what I'm referring
to? I hope so. It is called disengagement in Senegal, participatory management in Sri Lanka,
privatization in Bangladesh, commercialization in Nigeria, self-management in Niger, the
responsibility system in China, turnover in Indonesia and irrigation management transfer at
this Conference. What do these reforms have in common? They all involve a transfer of
responsibility and authority for irrigation management from the government to non
governmental entities.

Why is management transfer happening in so many places? The most common reasons
are:

1. The failure of governments to finance or recover the cost of irrigation management from
farmers.

2. The desire of governments to reduce costs aruf reallocate government revenues.

3. Poor perfonnance of agency-managed systems.
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4. Rising corifidence in the capacity offarmers and local groups to take over management.

Is management transfer the final solution for launching the integrated management
revolution we have all been waiting for? Or is it just the latest in a series of partial reforms
which will lead to partial results and further imbalances in irrigation management? It is
against the set of five vital elements I mentioned before that we should evaluate the likely
success of irrigation management transfer. Can we expect management transfer to be
successful where no clear water rights exist? Will it work where dilapidated irrigation
structures designed originally for agency engineers must be managed by farmers? Will
farmers organize themselves to take over management if the agency does not turn over
authority and withdraw its staff? Will attempts to motivate farmers succeed where irrigated
agriculture is unprofitable or severe social inequalities exist between farmers?

Imagine yourself as a farmer in an irrigation system which you have been told has been
transferred to farmer management. In meetings you attended, you were told by government
officials that management of the system was to be turned over to you. The government has
recently rehabilitated the system at its own expense. But you see Irrigation Department staff
still present in the area. Water supplies to the system and to your field are unpredictable and
unmeasurable. You are asked to pay a water fee regardless of whether or not you actually
received water. Disputes over water often arise with other systems along the river. The
farmer organization does not have a clear legal status and there is resistance to turnover by
the irrigation agency. You and your fellow farmers decide to defer heavy maintenance or
raising a capital replacement fund because you expect the government to eventually return
and rehabilitate the system again.

By contrast, imagine yourself as a farmer in an irrigation system which has ,a clear water
right. You know how much water, or what share, the system and your farm will receive
under dry or wet conditions. Repairs to the system were recently made with you and your
fellow farmers participating in deciding what was done, how it was done and how it was paid
for. There is evidence that the government has withdrawn its staff and you and your fellow
farmers are in full control over operations and maintenance decisions. There is a clear policy
on the terms and conditions whereby you and your fellow farmers will finance future
rehabilitation and improvements. Clear lines of responsibilities, dispute resolution and
enforcement arrangements are in place. In which of these two systems would you, as a
farmer, be willing to take over management and make investments?

So what lessons have we learned about this phenomenon so far?

o Management transfer is not only about organizing farmers. It is also about water
rights, bureaucratic reorientation, appropriate technology and new support services. And
getting the rules right is antecedent to getting the process right.

o Management transfer is not a single model of developing waler users' associations to
take over direct management from government agencies. Alternative models such as
contract arrangements, franchises, leasing and stock shareholding systems may, in some
environments, incorporate the five vital elements better than water users' associations.

o Management transfer is not only about new management responsibility. It is primarily
about new authority - authority to divert and distribute water and to make investment
decisions.
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o In some countries, farmers already pay all or most of the operating costs of irrigation
before management transfer. In such cases, farmers may be more easily motivated to
take over management, with the expectation that they can manage systems more cost
efficiently than the government. A more common situation is where governments pay
for much of the operating cost of irrigation before transfer and desire to transfer all or
most of the finahcial burden to farmers. In this situation, management transfer is likely
to involve an increase in cost to farmers for irrigation service. So they are less likely
to support transfer unless offsetting increases in efficiency and productivity result from
better service.

o Management transfer need not be abandonment. It need not be the death of the
irrigation agency. Often, new roles must be played by the agency, such as providing
support services and technical assistance, and regulating the use of water resources at
higher levels.

o Management transfer is often not what it purports to be. Significant gaps often exist
between rhetoric and reality and between policy and implementation. In some cases,
what passes for management transfer is little more than minor repairs and training of
farmers. For this reason, I believe we are on the verge of seeing "false failures" of
irrigation management transfer in a number of places.

In Sri Lanka, for example, the management transfer policy is being criticized on the
basis that it has led to deterioration of irrigation systems. Some argue that the agency should
"take back" management of distributary channels. But this is in a setting where agency staff
continue to manage the system; where rehabilitation and maintenance funds continue to flow
and discourage farmer investment; where there is no clear water right and little if any
accountability between the agency and farmers in jointly managed systems. The turnover
policy is getting the blame when it has not even happened yet. Incomplete policies and
failures to implement turnover comprehensively can create a sense that the idea itself is
wrong, especially where there is political resistance.

To conclude, if management transfer is to succeed, it must be conceived broadly and
incorporate all five of the vital elements of irrigation management. It is important to
recognize that irrigation management transfer is succeeding in many places, with positive
examples in Chile, Taiwan, China, Mexico, the United States and elsewhere. I challenge all
of us to put our heads together now and share our insights about how irrigation management
transfer can become part of a truly integrated management revolution.
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Considerations in the transfer of responsibilities
for services in the water resources sector

Governments, development agencies, foundations and non-government organizations (NGOs),
in differing degrees, are promoting the transfer of responsibilities for the operation and
maintenance (O&M) of irrigation systems to farmers. There are sound reasons to encourage
these initiatives, for if they are properly executed, a number of benefits will accrue to
governments and farmers. But the reasons for the transfer of responsibilities and the
definition of those responsibilities will vary among and within these groups.

The overall purpose of the institutional and physical arrangements for providing a
particular service should be to render a service that is financially and physically sustainable
and efficient and that best helps customers achieve their objectives. The most appropriate
actions to attain this objective may vary from only streamlining the government agencies that
currently provide all or a part of the service to transferring full ownership and responsibilities
to the customers.

If it is agreed that the customers will pay the full costs of services, then they should help
make management decisions to the extent appropriate. They should help decide the most cost
effective level of service and the balance between capital and O&M investments. H customers
assume all of the responsibility for O&M, they should also have the power to decide all
matters related to it. Governments too must play a role if management by the customers is
to succeed. For instance, in the water sector, it must maintain the framework within which
both the government and the customers function, and it must provide several primary water
services. Thus, the objective of a transfer should be to form, with the government as a
partner, the best organizational arrangement to secure an efficient, sustainable agreed service
at least cost.

As implied, too often the objective of the transfer itself is not well defined. Certainly,
the costly emergency government programmes for repairing facilities that have deteriorated
while O&M remain underfunded make little sense. However, some government agencies
having major construction programmes see rapid transfers mainly as a means for relieving
budget pressures and government budgets are becoming more strained, and for some officials,
the more rapid the shift of responsibility to customers the better. Other agencies fight to
retain their work load as their construction programmes terminate and are reluctant to
relinquish more than token responsibility. Many people outside of governments see
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unquestionable virtue in stripping the governments of power and promoting privatization-so
to them transfers must be good and should be carried out rapidly with little concern for the
institutional or physical details. Just bring in the organizers and the facilitators!

Some who promote transfers behave as though customer-owned facilities are a recent
invention, not realizing that such entities have long existed in most countries. They
mistakenly treat farmers as being quite incapable of understanding the concept, yet are
bewildered when the "shell" organizations set up to comply with a funding conditionality
evaporate after the programme benefits are received and the organization no longer serves
a purpose.

These views display a narrow perspective of the nature and benefits of the process
constituting a transfer. Unfortunately, transfers are complex. Water transfer programmes
must deal with such diverse matters as the service area's rights to the supply of bulk water
to be managed by the farmers' entity; the individual farmer's rights to the SA's water
allocation; the legal basis for the farmers' entity; the entity's power on matters such as the
acquisition of rights-of-way; the details of the entity's management, staffing and procedures;
the sources of O&M funding (customer charges versus subsidies); the financing of major
investments; and the obligations of the farmers and governments.

Constraints on a water supply, aggravated by the higher priority needs of growing cities
and villages within the delivery area, impose new and different service demands on existing
irrigation systems. Many must become suppliers of bulk water to various classes of customers
requiring different service reliabilities and different periods of service, while, at the same
time, continuing the established level of distribution services to the irrigation SAs. Underlying
all these factors will be the particular characteristic of the country's body of law, the
structure of its civil government, the organization of its bureaucracy, and its cultural
attitudes.

In most countries, the transfer of irrigation facilities (and associated responsibilities) has
generated the greatest attention. But the underlying justification and preconditions for
transfers of irrigation facilities are equally valid for the transfer of services for agricultural
drainage, storm drainage, and flood control. Indeed, in many countries farmers have a longer
history or organizing to provide these services than to provide irrigation.

Thus, before a government begins a programme for transferring irrigation services, it
should determine the scope for transferring its present responsibilities in all fields of service
in the water resources sector. It should enact broad legislation, formulate a policy framework,
and undertake actions that will be consistent and applicable for all services. And it should
initiate the actions for transferring all the services in parallel, although they will follow
different schedules for implementation.

This paper is based on these assumptions. To avoid confusion, the term water service
entity (WSE), a non-profit consumer or beneficiary organization, is used here rather than the
term more commonly used in these discussions, water users' association (WUA). The
information and approaches offered are not new, but, as is true in other work on water
resources institutions, they have been devised and proven by practitioners in the field over
a great many years-indeed, for centuries. Numerous papers have dealt with various aspects
of the topic. This paper discusses the nature of future water services, the historical roles of
government and non-government entities, and some possible government/WSE organizational
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arrangements. It also provides a list of steps for implementing a programme of transfer that
will be appropriate to a country.

CURRENT AND FUTURE SERVICES

In the past, the primary rural water services were IrrIgation, drainage and limited flood
control. However, population and economic changes have affected the configuration and
operation of existing and new schemes, and future service will be different in important
ways. No transfer should be contemplated, therefore, without making a careful assessment
of the future economic and demographic conditions in the service area.

The examinations should look at both the service under consideration and new water
resources services that may be warranted. As will be discussed, opportunities will arise to
combine services under one WSE, particularly irrigation and drainage. In fact, conditions
may make it illogical to do otherwise. Besides examining the primary services, the analysis
should cover other direct and indirect benefits that may be gained from the facilities-such
as mini-hydro power, recreational opportunities, and environmental enhancement.

Existing irrigation systems were designed and operated to meet crop demands only, and
the names of the currently responsible government agencies often reflect this exclusive
purpose. It is still impossible to find agencies that shun the idea of supplying non-agricultural
users or of incorporating mini-hydro purposes into their systems. But in the future, most
"irrigation" systems will have two functions: supplying bulk water through the primary
facilities to several different classes of customers as well as distributing irrigation in the
agricultural service areas.

The bulk supply function will dictate fundamental changes in the operation of the main
storage and conveyance facilities, while the operation of the distribution system may change
very little. Where groundwater overdraft or pollution occurs, small villages, like urban
centres, will require bulk deliveries of surface supplies during the water-short, often non
irrigation, season. The costs of the O&M entity will increase because of the priority of and
need for reliability in such service and the year-round demand of customers in the villages
and urban areas. This will call for a high level of system management and an alert agency
to ensure affordable services, while avoiding abuse by some bulk customers.

The service functions of the urban areas and villages are beyond the scope of this
discussion. However, in general, urban and village agencies function under the administration
of local governments as a customer of the bulk supplier. That is, they receive, treat and then
distribute the bulk water to their local customers.

In a similar way, service areas should be treated as a customer of the bulk supplier
within the system service area. This will clearly isolate decisions regarding the
administration, O&M, and financial management of the large storage and conveyance
facilities from those affecting the smaller irrigation distribution facilities. Isolating bulk
service from the service area distribution has implications for transfers in the matters of
ownership, O&M responsibilities, cost recovery, costing of services, and the government and
customer roles. Yet a breakdown by service areas does not prevent the WSEs and villages
from later joining to assume existing government responsibilities for secondary and higher
order components of the system.
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The future changes in drainage and flood control services will be more subtle. As
villages and urban areas expand in fann areas, higher levels of services can be justified for
drainage and flood control. This higher level of service for villages and cities, combined with
that for the agricultural drainage, will detennine the future design and operation of the
drainage conveyance and disposal facilities. Capital investments, O&M costs, classes of
beneficiaries, and customer responsibilities will change accordingly. Effluent standards will
likely require the provision of substantial disposal facilities and will detennine the location
of the outfall. This can greatly affect service costs as areas become more congested and the
flows needed to dilute heavily polluted drainage diminish.

ROLES OF GOVERNMENTS AND BENEFICIARIES

Historically, fanners have developed and managed much of the basic water service
investment for irrigation and agricultural drainage. Beneficiaries have also played an
important role in building and maintaining local flood-control works. The larger irrigation
schemes, however, particularly the primary storage and conveyance features, usually have
been built by governments. Governments have likewise taken the lead in building and
maintaining the larger flood control systems serving large areas and along major rivers. But
even these roles of governments have been modified in recent times and now are best
described as a partnership with the beneficiary entities.

The historical role of local entities

Irrigation in most countries began with small schemes developed by local groups. Fanners
diverted streams or tapped groundwater to serve adjacent lands. Some fonned groups to
operate and distribute pumped supplies. In all cases, the group established administrative and
operating procedures, individual rights within the group's service area, the responsibilities
of members, payment methods, and the means for enforcing the system rules. Infonnal group
rights to the primary water supply, usually determined by the order of development, were
recognized among the various diverters drawing from the same source.

Locally built and operated systems remain in almost every country, serving half of the
irrigated lands in countries like Morocco and more than 70% of the irrigated area in Nepal
and the United States. The tradition and the broad institutional framework for local irrigation
entities exist in almost every country where the transfer of government responsibilities to the
customers is now being considered. These transfer programmes should be studied when
institutional reform is being considered.

The provision of drainage service has a similar history. In Europe, beginning in the 11th
century, beneficiaries organized themselves to drain their lands and build levees to control
river floods and high seas. These entities have remained active, with many assuming wider
responsibility for water resources management. In the 18oos, North American farmers
organized themselves to drain new lands. Today, the 60 million hectares of drained U.S.
farmland are served by local non-governmental districts. Of these, less than a few million
hectares of drained U.S. farmland are served by local non-governmental districts. Of these,
less than a few million were built under government auspices, as part of federally funded
irrigation projects. China has a much longer history than even these examples of local
responsibility for both irrigation and drainage.
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In widely separated countries during this period, people living along rivers organized and
dealt with flood control in the same manner as irrigation and drainage. However, construction
of major flood-control works lagged in large part because population pressures had not forced
people into areas subject to risk and the activities carried out on lands that flooded frequently
could accommodate inundation with less cost than is possible today.

The historical role of governments

Regional or national rulers developed large irrigation schemes beginning many centuries ago,
particularly in Asia and the Middle East. Since the mid-1970s, governments have increased
the construction of large-scale irrigation works. Immense areas in Asia came under irrigation
in the 1800s and early 1900s for the purpose of alleviating widespread hunger, while
countries like Australia, Canada, and the United States built irrigation schemes to settle arid
lands and provide farming opportunities in sparsely settled regions. Only governments could
devote the immense funds required for these large, long-maturing undertakings.

In some instances, governments required farmers to organize and agree to transfers
before development proceeded. As a precondition for constructing new projects, the U.S.
legislature in 1906 required farmers to form a legal entity that would have the power of
taxation to operate and maintain distribution facilities, pay for the bulk water service from
the government, and repay portions of the capital costs. However, although the transfers were
permanent, some payment provisions were relaxed during the economic depression of the
1930s. This is one of the few examples in which the development responsibilities and legal
agreement for subsequently transferring the distribution works to the farmers were drawn up
before the construction was authorized.

These government projects served bulk supplies to villages and cities on an equal basis
with farmers; today, this arrangement provides bulk supply to more than 60% of the southern
California urban population. This prearranged transfer has been adopted by other countries
and is being introduced in development programmes now under way.

However, it was during the rapid expansion from the 1950s into the 1980s, to increase
food production and improve rural incomes, that governments throughout the world
undertook the massive developments that built most of the irrigation systems now considered
for transfer. The enthusiasm of governments and lending agencies fuelled programmes for
constructing and operating facilities, including those distributing to individual farmers, and
spawned agencies that dominated the public works budgets.

Not only were facilities constructed without cost or obligation to customers, but the
ongoing services were heavily subsidized. The dominant political persuasion during the period
even led governments to nationalize long-established, locally owned schemes. These policies
and actions that installed governments as generous service providers at all levels resulted in
the challenges countries now face.

Few government drainage programmes matched the irrigation projects. Typically,
drainage was not necessary during the early years of irrigation and investments were
postponed - most of them for too long. But large-scale programmes were launched for
groundwater control or land reclamation in countries like China, Egypt, Indonesia and
Pakistan. For the most part, these were pursued under the same policies regarding customer
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responsibilities that governed irrigation. But elsewhere drainage was dominated by local
initiatives.

Governments' roles in recent flood-control work have been significant. The reclamation
of shallow estuaries in The Netherlands, the levee systems along major rivers in China,
Europe, and the United States, and the major flood retention reservoirs in a great many
countries have allowed agricultural, urban and industrial development worth billions of
dollars. The governments' roles have been dictated by the magnitude, complexity, and
multijurisdictional nature of these systems. And these will not change.

At the same time, small flood control measures have been constructed by local
governments and local organizations. Governments in some countries have provided partial
support through technical and financial assistance, but this is changing. Along with other
services, the government is passing more of these responsibilities on to the customers.

Constraints on government agencies

A number of factors will influence the future roles of governments. Two of the growing
constraints are that available water resources and financial resources are under severe
pressure.

The expansion of water-supply capacity in municipalities is a high priority for
government financing. Urban and industrial areas require increased protection from flooding.
Costly pollution control measures are overdue in all densely populated areas, both rural and
urban. Pressures are mounting to give environmental needs a prominent position. These rising
concerns divert attention and funds from water projects that serve rural areas, further
hobbling the government's efforts to sustain irrigation and drainage services.

Meeting the objectives of sustainable services under diminishing budgets will require
radical measures to modernize the existing government agencies. Outdated personnel policies,
lagging staff compensation, and excessive staffing levels constitute serious constraints on
governments to meet the organizational challenges. These conditions stymie efforts toward
improving agency efficiency and the service quality, as well as, for reducing costs by
introducing readily available management technologies.

A few technicians with computers can store and instantly retrieve data for making more
timely decisions than many hundreds of people using manual procedures. One individual with
a computer can analyze information, simulate alternative actions, and determine the best
solution for managing water delivery and flood flows-an impossibly complicated procedure
if computed manually. And small groups can manage extended systems through inexpensive
communications systems, exchanging information with on-site staff, transferring data over
interoffice links, and issuing system-wide operating instructions from appropriately staffed
control centres.

Established agencies must remove constraints to introducing advanced office technology
and instill a forward-looking business attitude if the service is to meet today's and tomorrow's
needs at least-cost. This has direct implications for the extent of responsibilities that can and
should be transferred and for the ease of execution.
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Modernizing long-established agencies requires strong leadership, political support, and
sufficient time for institutional change. Some government leaders have announced their
decision to commit these resources to meeting the challenges. But the very nature of the
impacts of institutional and technological change raise fear and opposition with government
agencies. The difficulty in overcoming these concerns is a serious constraint.

Fortunately, the needed changes in agencies can be directly and indirectly facilitated by
transferring local responsibilities to the customers. Such transfers bring pressure to bear on
the agencies through fear of further losses and, perhaps more effectively, through customers'
scrutiny of the agency's performance. The political support for sustaining inefficient agencies
will shift when customers become knowledgeable about what can be done to improve services
and reduce costs. And the public can give further impetus to transfers by continuing to
express the view - partly because of the financial straits of many countries - that people
should pay for services rendered.

The future roles for governments

Although many government activities are transferable and customer participation in agency
decisions will make services more effective, there are several functions involved in water
resources management that only governments can provide. These are not discussed in any
particular order since all are essential to effective management.

Only governments can provide what is perhaps the most important and most difficult
function: the regulatory framework and broad oversight required to manage a nation's
indispensable resources, particularly when under pressure. This entails the comprehensive
monitoring of rivers, groundwater and conveyances to determine water availability and uses;
a rights system to bring order to management and a means of accounting for the allocations;
and the effective and prompt enforcement of those rights to give them value.

Wise conjunctive management of the surface water and groundwater requires that
governments establish a licensing system for both surface water and groundwater use. The
regulatory role for conjunctive management requires government incentives (perhaps
including restrictions on surface supplies) for users to pump where groundwater is rising. It
will require strong controls where demands on the groundwater, current or future, exceed
safe yield. And a government's licensing system should permit controlled overdraft in periods
of drought and firm restraint to ensure recharge during periods of above-average
precipitation. These aspects of conjunctive management also affect the specific responsibilities
and operating procedures of the involved WSEs.

In many countries, equitable deliveries are ensured by an honest government operation;
that is, the government-controlled operation functions as both the rights system and its
enforcement. To remove the governments from operations, surface-supplies or public-well
systems, without replacing them with an enforced rights system, ensures chaos. And without
government oversight, this may occur even within small service areas where a few powerful
users usurp the rights of the others.

The customers, by monitoring the government-service agencies, can be the government's
partner in providing oversight. This is a major justification for public involvement and is the
reason for realizing cost-efficiencies and improved services under transfers. Enforcement thus
becomes a joint effort.
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Governments must provide the primary services that are not easily transferred to the
customers. As mentioned earlier, the magnitude and scope of several of these services require
that governments provide them, and do so in a business-like operation with full recovery of
the costs of the service.

Governments must finance (and build) any substantial new facilities and the
modernization of primary irrigation, drainage and flood control works as in the past, whether
or not they subsequently recover the investment costs. Customers, through their WSE, will
be obligated to fund major repairs and routine O&M as defined in the transfer agreement
through fees, taxes and equivalent labour. However, the governments may also have a role
in financing any system alterations and major maintenance of WSE facilities. Larger works,
particularly repair under emergency conditions, cannot be completed by local labour, and the
treasuries of small WSEs may not be able to meet all needs, at least in the early years. In
these instances, governments may have to help WSEs by guaranteeing privately placed loans
or offering direct government loans. But the government should refrain from giving subsidies
or grants, as this will undo the financial discipline essential to successful permanent transfers.
Loan repayment responsibility must rest with the WSE.

Governments usually retain ownership of major storage and conveyance facilities for
supply, flood control and drainage. The complexity of these operations and maintenance
dictates that the governments have the power to ensure the integrity of the facilities and the
reliability of the operations. And over decades, society may wish to change the services and
the allocation of benefits.

Governments will have to continue to pump groundwater to control the level of poor
quality waters unsuitable for irrigation, because the benefits gained usually cover more than
any single group of beneficiaries and often include both urban and rural people. Because the
benefits are widespread, however, it does not mean that the costs of the services cannot be
recovered.

In some instances, a government should consider retammg ownership of smaller
components for a short period after transfer, while still setting a fixed date for relinquishing
title. The government can thus ensure that the WSE conducts proper operation and
maintenance or can reassume these responsibilities and increase the charges to customers to

fully cover the added costs. However, customers will not have a sense of commitment to
maintenance nor feel a legal obligation if the government retains title permanently. Indeed,
by retaining ownership, a government risks inheriting all responsibility for maintenance over
time.

The future role of entities

The introduction of full cost recovery, in addition to possible service improvements, is the
main stimulus for gaining the support of customers for transfers. Customers can reduce costs
through the lower unit wages of local hires and their own direct labour. They also can realize
substantial gains from the improved efficiencies of locally directed efforts. And finally, the
customers will, with time, be better able to determine the level of investment in
improvements and changes in O&M practices that will yield the greatest return.

The second area for significant gain by the customers can be the improvement in quality
and efficiency of the government-produced services. The customers know what refinements
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are needed in services and they can tailor them accordingly. As emphasized earlier,
customers should seek greater oversight of government operations to maximize quality and
minimize costs.

For these and other reasons, customers should assume responsibility for as many of the
O&M tasks as they can manage effectively as a group. However, they should not overreach,
as taking over even a small portion of the scheme presents enough problems. The prevailing
conditions in each case will determine the scope of responsibilities for operation and
maintenance. As competence grows, the WSE can expand by either merging with other
entities or creating federations of WSEs.

To attain these benefits, the customers will have to organize in a businesslike way,
resolve internal conflicts, and operate and maintain the service facilities. Thus, through their
WSE, they will have legal, administrative and service responsibilities with a performance
mandate from all members.

POSSIBLE NEW ORGANIZATIONAL ARRANGEMENTS

The best organizational arrangements for managing a given service in a specific setting will
vary for several reasons. The existing legal, cultural and institutional framework will narrow
the range of options available in a country. Further, each type of service lends itself to
different organizational structures, procedures, and roles of the government and WSE. Yet,
combined services such as irrigation distribution and drainage collection can be
accommodated readily under one WSE.

The different classes of customers, the required acceptability of services, and the
potential changes in the future make a government the usual provider of bulk water supplies.
For this service, the government unit should be structured as a self-sufficient utility. Rigid
cost accounting, cost allocation, and transparency in operations and financial performance 
all formalized through a public oversight commission - can ensure efficiency. The
government's access to low-cost financing should reduce customers' costs for expansion and
major repair. And full cost recovery, based on a combination of service charges and property
taxes paid directly to and for the sole use of the government's bulk service utility, will clearly
link customer costs to the service and willingness to pay.

Although urban or village service is not a part of this discussion, the parallels between
this and services in the agricultural area are important. After all, most governments at the
level of villages and many cities are indeed "customer-owned and -directed".

Typically, the distribution of bulk water deliveries in urban areas or villages is made by
the local government unit. The entity should be structured as a utility similar to the bulk
supply service unit described previously. And in most successful urban arrangements, sewage
collection and treatment are combined with the water distribution service and provided by the
same unit. The service area, the customers, the maintenance of the physical works, and, to
a large extent, the location and operation of the supply and sewerage systems are the same 
similar to the situation in rural WSEs that have combined irrigation and agricultural drainage
services. In the case of domestic service, sewerage charges can be made proportionate to
water delivery and both charges can be collected together. The collection of all charges and
taxes should be deposited to the account of the supply or sewerage utility, to be applied as
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deemed most effective. (Unfortunately, local governments often view service fees as a
general source of revenues for all uses, violating the principle of equating the charges to the
service and destroying the basis for sustainability. This practice must change if the service
unit is to be self-sustaining.)

The distribution of irrigation supplies is a service that is readily observed and measured,
directly or indirectly, similar to urban supply services. The customers' benefits are immediate
and substantial. Of all services, irrigation distribution lends itself most readily to a single
purpose WSE provider structured along the line of a utility. The legal basis, operating rules
and members' responsibilities are straightforward and easily understood and enforceable at
the local level. The facilities of operation and maintenance are obvious to the customer and
at most levels can be executed by personnel with minimal training. Full cost recovery through
a combination of service charges and property or betterment taxes again can clearly link
customer costs to service received. Service revenues should be deposited in the WSE's bank
account for use in meeting its annual and long-term budget needs.

As discussed earlier, bulk storm drainage and outlets for agricultural drainage from large
areas usually can be best provided by government entities. As with bulk supply, the
magnitude of the undertaking, the mix of beneficiaries and the differing levels of service are
too complex for all but the most sophisticated WSE.

The collection and disposal of localized drainage in small areas and the collection of
agricultural drainage in service areas within large projects are not unlike irrigation
distribution services. The primary difference is that the benefits from drainage are not as
immediate or obvious as those derived from irrigation. Nevertheless, assigning the
responsibility for operation and maintenance to a WSE is similarly justified. The legal
structure, operating rules and member responsibilities are similar in principle to those of
irrigation entities. Farmers can maintain their on-farm works and join in clearing larger
collector channels. The WSE can employ private-sector contractors for heavy maintenance
and major cleaning of channels. Full cost recovery can be derived through the local property
or betterment taxes with revenues deposited in the WSE's bank account.

In a majority of irrigation projects, the same WSE assumes responsibility for both water
distribution and drainage collection for its area of jurisdiction. This encourages better overall
water management to minimize the combined cost of water application and drainage. Savings
in operation and management, general administration and collection of charges will be
apparent. This should be encouraged as it greatly reduces both the initial transfer costs and
the subsequent O&M expenses.

Storm drainage and flood control are often inseparable and agricultural drainage is
inevitably conveyed in channels that also remove storm waters. The arrangements for
managing combined multipurpose systems can be quite complex. As with other large systems,
major storm drainage and flood control facilities are usually assigned to a government entity.
The responsibilities for protecting smaller service areas encourage the use of the previously
described arrangements for WSEs.

Local villages and city governments can assume responsibility for the protection of their
communities. Charges are often uniform for all classes of beneficiaries, though in large
metropolitan areas, several districts may be established with charges related to the services
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within their respective boundaries. This parallels the approach in urban or village supply and
wastes disposal services.

Assessing the benefits of drainage and flood-control services is complicated. Farmers
view storm drainage benefits as uniform in relatively flat terrain. But the benefits may differ
significantly in an area of undulating terrain depending on a farm's location relative to the
natural drainage ways. This has led to the setting up of a scale of fees that varies according
to the benefits anticipated. The methodology for determining the "zones of benefit" - may
be three to five zones in a services area - was developed long ago for this purpose. By using
topography maps and hydrological analyses, the extent and frequency of inundation can be
determined, and the losses that the facilities will prevent and damage to neighbours from
artificially channelled drainage from up-slope lands can be estimated. Benefits can be
rationalized and assessed fairly using these techniques.

Another difference from the previously discussed services is that flood control WSEs
will require advice from higher levels of government on major maintenance and for
operations during floods. Private contractors will be needed for heavy maintenance. Outside
support will be essential where levees are involved. Full cost recovery is derived through
property or betterment taxes set for the various zones of benefit.

A more advanced form of WSE can be adopted when customers wish to assume
responsibility for larger systems or major components thereof. "Umbrella" organizations
constituting a federation of smaller WSEs or local government entities can take responsibility
for some of the government functions cited above. This form of WSE has been successful in
supplying bulk water within large metropolitan areas governed by numerous city governments
and in supplying bulk water to groupings of irrigation WSEs. Under these arrangements, each
member WSE retains full responsibility for all services within its boundaries, including any
independent supplies it may already have developed. The extent and importance of these
services dictate that the federation secure highly trained managers and skilled employees. The
management of the umbrella entity reports to a Board of Directors composed of
representatives of the member WSEs. Each member WSE pays its share of the costs to the
federation on behalf of its service area.

The umbrella organization should be introduced wherever conditions allow. The
federation can develop the political and operating power necessary for meeting the members'
objectives that the individual WSE alone cannot accomplish. By federating, WSEs can join
in solving their common supply problems and avoid costly conflicts and duplication of
facilities. By remaining independent of the activities of the member WSEs, the federation can
provide a highly efficient and cost-effective service. Local drainage and flood control WSEs
can realize similar results where conditions permit.

The non-government entities discussed so far have been custom-owned, non-profit
organizations. The examples of successful customer entities were of the same form. These
satisfy the goal of privatization. but there is also an interest in establishing for-profit entities
rather than WSE to take over government and customer responsibilities.

For-profit water supply entities exist in many countries, but they constitute a small
segment of the water-related service entities, even in most of the developed world. In recent
years, however, urban water supply systems have been privatized in Africa, France and the
United Kingdom and trials are under way in East Asia and South America. However, this
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trend is uncertain even in the developed countries, and the effectiveness is not sufficiently
known for general application.

A fundamental constraint on introducing for-profit water service monopolies in most
developing countries is the lack of the institutional strength needed for maintaining the strong
and fair regulatory oversight of the private entities. It is proving immensely difficult - and
in some countries impossible - to introduce effective regulation even in the long-established
areas of regulated private-sector enterprise. And the adaptation of for-profit organizations to
the other types of water services would be quite unlikely for a number of reasons.

Except in unusual situations, it seems an unfortunate diversion at this time to pursue the
for-profit route when basic transfers to customers are being launched in developing
countries - particularly in the service areas discussed in this paper. And it should be noted
that they have been attempted before. All of the many for-profit stock companies that
launched irrigation projects in the western United States failed, and the customers took over.
In other countries, including the Indian sub-continent the outcome was the same. This does
not mean that the WSEs would be unwise to use private-contract services for advice,
construction and heavy maintenance nor that there may be instances where management
services could be used to support large complex WSEs, but these issues are beyond the scope
of this paper.

As can be seen, there are a number of primary organizational arrangements to choose
from when considering the creation of WSEs. Examples of each of the ones cited here can
be found in practice, and anyone considering or assuming responsibility for formulating the
structure of WSEs should visit successful operations. Advice from managers and customers
of established WSEs can determine the degree of success in a specific transfer programme
and the government's broader endeavour to decentralize and transfer government services.
Established practice offers much that theoretical analysis cannot match.

A last point in regard to formulating transfer arrangements is that many of the successful
WSEs came into being because there was no government service or even potential support.
The local beneficiaries had to construct whatever was necessary to obtain the service they
wanted. In other instances, the government insisted that beneficiaries organize and legally
commit themselves to certain responsibilities as a condition for the construction of any
facilities. Thus, the transfer was preordained. The transfers most people are dealing with
today are being promoted after the government has put the service in place.

Wherever possible, a government should stipulate transfer conditions before investing
in rehabilitation or modernization. Mechanisms for transfers should be built into all new
irrigation, drainage and flood control programmes, particularly when the country is
transferring responsibilities on the existing schemes. Indeed, governments should adopt this
policy and effect the necessary legislation with a degree of urgency.

SERVICE COSTS AND CHARGES

An exhaustive treatment of water charges is beyond the scope of this paper. However, there
are certain aspects of cost recovery and service charges that bear on transfers.
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Most important, the government policy on cost recovery should be consistent for every
type and level of service and class of beneficiary. The cost of providing the service is the
most common basis used worldwide for determining service charges. Although incentive
pricing may be incorporated into the rate structure, using the cost of service as the basis for
charges allows the customer to judge the validity of the total charges and assess whether the
provider is cost-effective. The charges, of course, will reflect the sophistication and
complexity of the service within the service area, a matter in which the customer should have
a say.

For governments, as well as for WSEs, cost recovery is essential for financial
sustainability. It is critical that customers understand tliat after the transfer, there will be
charges for any remaining government services, that the basis for those charges is clear, and
that the amounts can be forecast. A breakdown of the cost of bulk and distribution services
before transfers are discussed, will clarify the primary customer benefit from accepting
responsibility for part of the system, that is, the removal of the associated cost component
of the government's total charges. If there is no logical way to compare the cost allocation
of the system being considered for transfer, there can be little incentive for customers to act.

THE FOUNDATION FOR THE CHANGE

Before beginning a transfer programme, there must be a critical assessment of the
"respectivity" and support for the handover of existing government responsibilities and the
concurrent increase in the customers' role in rendering the service.

Major institutional adjustments can proceed only where there is a sound cultural, political
and institutional foundation for change. Such a foundation is necessary because fundamental
changes in government responsibilities are more than just a routine adjustment for a single
agency: they mean a shift in power, functions and work that may stir the present service
providers and the customers alike. Thus, the first action before contemplating a reassignment
of responsibilities is to confirm the appropriateness of the institutional changes and the degree
of support for the programme. The questions to ask include:

a. How are the services currently provided, and how are the involved government entities
organized, directed and funded?

b. What role, if any, does the customer now play, and are the transfer concepts compatible
with local customs and the form and role of the local government?

c. Will the customers and the government realize obvious and substantial gains from a
transfer?

d. Is there a firm commitment by the government to effect the transfer with active support
by agency leaders, and is there the political understanding and will to adopt the essential
policies, enact the necessary legislation, and allocate the associated budget needs?

e. If answers to the above are positive, how do the customers react to the concept of the
transfer?
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One cannot overemphasize the importance of this assessment. If any of these questions
cannot be answered positively (and very convincingly for questions d and e), then it would
be well to reassess the wisdom of further efforts.

ACTIONS TO PREPARE AND EXECUTE TRANSFERS

Where conditions are favourable for instituting a transfer, a successful programme will follow
a clear set of work tasks. A detailed list of tasks better assures that those contemplating a
transfer understand what must be done, the complexity of the programme, and the general
sequence of the tasks. The following list is derived from a number of sources, including
discussions at a meeting of the International Irrigation Management Institute. The tasks are
grouped into three phases: (a) creating govenunent capacity, (b) defining the proposed
transfer; and (c) implementing the programme. They are presented in the general order of
execution, although some tasks can be conducted in parallel and some may have been already
completed.

It should be recognized that all tasks in the three phases must be completed since any
omission places the programme at risk of, if not assures, failure. This is emphasized by
noting that actions may be required on the same matters at every stage. Clearly, policies on
regulation without legislation are useless, and legislation on regulation without execution is
worthless. The most common cause of failure in strengthening institutional arrangements and
securing measurable successes is passing laws and regulations without establishing the units
to carry them out, providing the equipment and a full complement of trained staff to do the
tasks, and ensuring the ongoing budgets to match the assignment.

Phase I. Create or Confirm Government Policy and Means of Transfer

1.1 Define the government's water resources, sector-wide policies and responsibilities:

*

*

*

*
*

National/State policies on scope of its services, service responsibilities to be
transferred, cost recovery, basis of charges, facilities ownership, financing, etc.
Regulatory framework including enforcement for a system surface water and
groundwater rights/licensing, scheme water rights and the water rights of the
individual.
Operational oversight (service performance, financial prudence, facilities
maintenance) .
Financing-related support for start-up and ongoing capital needs.
Technical support.

1.2 Enact legislation, rules and regulations to provide:

*
*
*

*
*
*

Modification of the existing government service entity.
Legal basis for the creation and functioning of WSEs.
Legal and policy basis for determining costs, charges and cost-recovery mechanisms
for ongoing government services.
National, scheme and individual water rights system.
Oversight of WSEs' financial and service performance.
Facilities ownership and maintenance of transferred facilities.
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1. 3 Budget, establish and staff the governments for:
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*
*

*

*
*
*

Administration and enforcement of water rights system.
Oversight of WSE services, administration, financial performance, and condition
of facilities.
Administration of transfer programme, public awareness, training and technical
support.
O&M of government retained facilities.
Rehabilitation of facilities to be transferred according to policy.
Financing of WSE activities according to policy.

Phase II. Fonnulate a Transfer Programme

2.1 Describe the future objectives of the project-specific service(s) to be provided:

*
*
*
*

Bulk supply.
Irrigation distributors.
Agricultural drainage.
Storm drainage and flood control.

2.2 Articulate the government's project-specific policies pertaining to:

*
*
*
*
*
*

Facilities ownership.
Facilities rehabilitation.
Beneficiary contribution to transfer programme costs.
Cost recovery for each level of services.
Financing of WSE start-up, new investment, emergency repair.
Government/public oversight.

2.3 Assess the degree of complexity and combination of services a WSE can manage under
existing and future conditions.

2.4 Define project-specific responsibilities of national/provincialJlocal government:

*
*
*

*
*

The government's portion of the services.
Facilities O&M.
Basis and means for cost recovery for government services, including additional
increment if O&M in the service area remains a government responsibility.
Pre-transfer rehabilitation of facilities.
Geographical boundary, role and form of any local government involved.

2.5 Define responsibilities of the proposed WSE:

*
*
*
*
*
*

Geographical service area.
Service operations.
Facilities maintenance.
Facilities ownership.
Pre-transfer rehabilitation of facilities.
Routine O&M, improvement and investment financing.
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Administrative function.
Fee payment for government-provided service (by individuals or by WSE).

2.6 Outline the possible role of the private sector:

* Maintenance/rehabilitation work.
* Technical assistance.

2.7 Describe appropriate form of WSE to be adopted:

*
*
*

Customer-owned.
Local government sub-unit.
Federation of WSE.

2.8 Prepare a detailed schedule for execution.

Phase III. Implement the Transfer Programme

3.1 Establish WSE:

*
*
*
*
*
*
*
*
*
*
*
*
*

Conduct public education/orientation on transfer programme.
Structure the tentative WSE.
Vote to establish WSE.
Legalize the WSE.
Conduct formal organizational meeting.
Confirm initial financing.
Establish initial service charge mechanism and rates.
Identify management and support staff.
Formulate WSE's operational rules, regulations and procedures.
Conduct membership training.
Prepare Plan for Operation and Maintenance.
Conduct staff training.
Conduct farmer O&M training.

3.2 Complete facilities rehabilitation as appropriate:

*
*

Planning and design.
Construction.

3.3 Provide ongoing active regulatory and oversight:

*
*
*
*
*

Water rights.
Service quality.
Financial prudence.
Administration.
Technical advice.

The basic message of this paper is to formulate transfer programmes founded on what
has been proven in practice. Much can be learned by examining existing programmes for the
transfer of service responsibilities, successful and unsuccessful, and by observing long-
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established WSEs. As mentioned earlier, any government or organization contemplating such
programmes should invest substantial time in obtaining a solid background in these
matters-it will be the best investment for governments and customers alike. The International
Irrigation Management Institute has developed a library of materials compiled under their
programmes. Many old and successful WSEs providing every type of service have prepared
informative materials on their evolution and present operations. Numerous investigators have
written about government programmes. But one should examine what evolved, not just what
was envisioned. Unfortunately, there is room in this paper only to note examples, but it is
hoped they will lead those considering transfer programmes to further exploration of the
subject.
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Lessons learned from irrigation management
transfer programmes

MOTIVATION FOR IMPLEMENTING PROGRAMMES TO TRANSFER THE
MANAGEMENT OF IRRIGATION SYSTEMS

It is difficult to draw up a complete list of countries that are involved in irrigation management
transfer programmes as this concept is understood in different ways, but if taken in its widest
meaning not less than 20 countries are engaged in such programmes and the number is likely
to grow.

At this point, It IS appropriate to ask what motivates these countries to adopt these
programmes. Certainly there may be several reasons; in each case, the main ones may be
different but the following are found to be the most commonly cited in literature:

o There is the underlying assumption that farmer-managed irrigation systems are more
effectively managed than those run by public officials and that, by effecting the transfer,
efficiency gains will occur in the sector. However, this implies that reductions in the staff
responsible for the management of irrigation schemes will have to be made. The gains are
different in every case and it would be wise to ascertain them.

o The economies of many countries are affected by a negative balance of the public
expenditure and reduction of this deficit is, in many cases, a matter of national priority.
Often, the reduction of public expenditure is also a condition for major lending
programmes from international banks. In theory, the salaries of the public servants
responsible for the operation and maintenance should not represent a public expenditure
if the water fees cover the corresponding costs. In reality, these costs are rarely covered
by the fees and in many countries the operation and maintenance costs are partially or
totally subsidized. In this latter case, there is a good opportunity for reducing public
expenditure if a transfer programme is effected. The savings can be in the order of many
millions of dollars per year for countries having large areas under public irrigation. It is
enough to think that a country that subsidizes O&M costs in the order of US$20/ha and has
one million hectares of public irrigation could save some US$20 million per year.

o The transition from heavily centralized political systems, such as those traditionally in force
in Central Europe, to democratic systems has brought about profound changes in the way
that irrigated agriculture is managed. These changes include the transfer of irrigation
systems to farmers' groups or associations for which the necessary management experience
is often lacking.

.' -'-,' , '.
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o Transfer programmes are often interpreted as a sign of democratization, and as such,
governments tend to use them as a part of their political programmes. However, there is
often no real intention of dedicating the efforts and resources that such programmes will
require.

THE IRRIGATION MANAGEMENT TRANSFER PROCESS

The first point to be made here is that the irrigation management transfer (lMT) programmes
need considerable time for their execution. They are political processes and as such they give
rise to numerous problems and questions. In order to give some answers and orientations
regarding the main issues it is necessary to subdivide the process into main stages to further
analyse the critical decisions and issues at every stage.

With this purpose, the following four stages can be differentiated:

1st stage: Ensuring political support for the programme

*
*
*

obtain highest political support
define the scope of the programme
ensure the financial resources

2nd stage: Creating a favourable environment for the transfer

*
*
*
*

redefine the institutional roles
create a favourable legal framework
define the phases and priorities for its implementation
define incentives for transfer

3rd stage: Implementation of the programme

*
*
*
*

*
*

define responsibilities for implementation
define conditions and modalities for transfer
use information media to convey message to fanners
undertake training programmes for fanner leaders1 and technical staff
of water users' associations (WUAs)
redeployment/training programme for government staff
implement credit programmes to strengthen WUAs

4th stage: Monitoring and impact assessment

*
*

establish of perfonnance indicators
monitor impact in selected areas
monitor financial viability of WUAs

These phases do not occur sequentially but overlap to some extent; in other cases,
unfortunately, some of the phases may be lacking completely.

The expression "farmer leaders" is recurrently used in the text, meaning the main representatives of a
WUA freely elected by the members of the association.
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In the remaining part of the paper, the critical issues that need to be considered in each of
the above-mentioned stages will be examined.

Ensuring political support for the programme

Irrigation transfer programmes affect thousands and sometimes millions of farmers and large
irrigation institutions involving millions of dollars. Such important programmes cannot be
carried out without strong political support at the highest level of the nation. Mexico is a good
iIlustration of such a commitment where the President of the Nation, Mr. Salinas de Gortari,
has been the prime mover for the transfer of irrigation systems. On the other hand, one
observes other countries where such commitment is not so evident and the process is slow or
does not achieve the expected results. Examples may be the cases of Brazil and India where the
programmes are moving at a slow pace, but other reasons may also contribute to the slow pace.

Few countries have moved in a decisive manner in this matter of transferring
responsibilities to farmers. Governments are somewhat afraid of losing control or power over
large areas and therefore most of the attempts made concern only a part of the irrigation system,
generaIly the areas below the command of tertiary or quaternary canals, which are also the most
difficult to manage for public administrations.

While this conservative position can be understood from the point of view of proceeding
in a step-by-step manner, the author of this paper is of the opinion that such an approach is a
real obstacle to an effective transfer of the irrigation system. The reason for this opinion is that
the associations that are created around the tertiary canals are far too smaIl to achieve any
degree of financial autonomy. The argument is put forward that these small associations can
later on be grouped in a larger one. This is certainly possible as proven by the experience in
Mendoza, Argentina, but it unnecessarily delays the process of creating reaIly autonomous
WUAs. Furthermore, the effort that is made in consolidating the functioning of the smaIl
associations around the tertiary canals has to be in a way remade in order to strengthen those
that will be made at a higher level. This sort of division of responsibilities between the public
management and the farmers cannot give a sense of ownership to the farmers as they perceive
that it will not be possible to arrive at a true management of the irrigation system. In this case,
one cannot reaIly speak of a transfer programme as the farmers wiIl never have any real
capacity for decision making. Such programmes are bound to achieve only partial results as it
is only a partial transfer.

Another important aspect in this stage is to ensure the financial resources to carry out such
programmes. Later in the text, reference will be made to the numerous activities that a sound
programme of transfer requires and the additional financial resources that are needed in order
to carry them out. Several governments have fallen into the mistake of believing that transfer
programmes are a matter of decree. Experience shows that this approach has been largely a
failure whenever it has been tried out. A very favourable atmosphere exists in lending
institutions to support irrigation transfer programmes and obtaining loans for carrying them out
appears a not too difficult exercise provided that the country is willing to carry out the
necessary reforms.

Creating a favourable environment for the transfer programme

Assuming that a given government has decided to implement a transfer programme, a number
of serious actions needs to be taken.
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First of all, the role of the goverrunent institution that has been responsible for the
management of the irrigation system(s) must be redefined. It is most likely that such an
institution may not want to lose completely the control of the water that is allocated to the
irrigation schemes. This means, in practice, that the O&M of large dams and some diversion
structures will remain with the said institution. On the other hand, if the large irrigation areas
are transferred to farmers it is very likely that the goverrunent institution would wish to
maintain the role of controller over the use of the resource. These aspects need to be carefully
considered and embodied in the restructuring of the irrigation agency.

At the same time, the role and powers of the WUA will need careful definition. This
normally implies that modifications to the water law may be necessary. In fact, in the cases of
Mexico, Colombia and Chile, the transfer programmes have been preceded by new water laws.
However, a new water law is not a precondition for irrigation management transfer
programmes-much can also be achieved by ministerial decrees as many of the changes are
within the responsibility of the Ministry of Agriculture.

Another aspect that needs careful attention is a proper phasing of the lMT programme in
a logical time sequence. Experience shows that these processes are long and need time to be
assimilated by the farmer community. It is also clear that it is easier to transfer irrigation
systems that have few O&M problems than those plagued with financial and social problems.
In order to ensure the success of the programme, it is necessary to prepare a plan for a
progressive incorporation of irrigation schemes to the programme. The selection of the projects
to be included in the first phase of the programme should consider, besides their economic
sustainability, the interest of the beneficiaries, the possibility of having some technical assistance
after the transfer has been effected, and a possible geographical concentration of the areas
where the programme will be implemented. The technology level of the irrigation system has
also an effect on the farmers' interest for IMT. Plusquellec (1994) reports that in Morocco,
most of the irrigation systems deliver water on demand and this fact provides little incentive for
farmers to associate in WUAs as they consider that the present water-delivery system is
satisfactory .

An issue that needs particular attention is the incentives that the goverrunent may offer to
farmers to accept the transfer. It is a wrong assumption to believe that all farmers are willing
to accept the transfer, particularly in those irrigation schemes where the economic viability of
irrigated agriculture is very dubious or where the goverrunent has been neglecting the
maintenance for many years and farmers are expected to pay for the upkeep of the system. In
summary, there may be quite a number of reasons why farmers may not be willing to accept
the transfer and existing legislation may back up this position. Therefore, goverrunents may be
prepared to negotiate and offer some incentives to make the transfer attractive. One important
point to keep in mind is that if farmers are not fully convinced that the transfer programme is
going to benefit them in some way, the transfer is not going to work satisfactorily.

Some of the incentives that goverrunents may consider are rehabilitation of the irrigation
infrastructure, credit programmes for the WUAs so as to strengthen their economic capacity,
and lastly keeping some subsidies to finance part of the O&M costs. We would like to analyze
this latter option since it is a controversial one. There are some irrigation schemes-mainly those
using pumped water-where the O&M cannot truly be afforded by farmers; in fact, they can
only subsist as long as the government is willing to subsidize part of those costs. Therefore,
when attempting the transfer of such schemes it is easy to imagine that farmers will refuse it
unless goverrunents continue with the subsidies. At this point, a hard decision is needed but
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continuing with the subsidies places these schemes in a privileged situation with respect to the
others. In such situations, it may advisable to find an indirect way to subsidize the scheme. One
possibility may be the establishment of agro-industries, the benefits from which may be used
for covering the O&M costs. Another could be the application of special tariffs for power
consumption. This is a very important point as no irrigation scheme can be successfully
transferred if its economic autonomy cannot be ensured. In fact, it very often happens that IMT
programmes progress very satisfactorily at the beginning when the irrigation schemes having
more favourable economic conditions are transferred and suddenly become stuck when arriving
at those with an unsustainable economic viability.

It is relevant to bring in here the Mexican experience in this matter where, in order to
ensure the financial viability of the newly formed WUAs, a special investment programme has
been established. The system foresees that the WUA will buy construction and O&M machinery
at a subsidized rate. The machinery can then be used for farm improvements and rehabilitation
of the system. By applying discounted rates to farmers a rapid repayment of the machinery is
expected and the WUA gets a capital that can be used to provide cheap services to farmers and
cover possible cost overruns in maintenance. The whole scheme is financed by a large loan
from the World Bank.

IMPLEMENTATION OF THE PROGRAMME

In most countries, the agency that has been traditionally responsible for the management of the
irrigation systems also becomes responsible for the IMT programme. Although this seems
unavoidable, it naturally creates many problems as, in fact, the implementation of the
programme means the reduction in staff of the agency. For this reason it is of great importance
that from the beginning the situation is explained clearly to the staff. Experience shows that
newly established WUAs can absorb some of the government staff in their cadres but naturally
they tend to select the best. As a reduction in staff is inevitable plans for anticipated retirement
and compensation for staff wishing to leave must be devised. Retraining of staff in other
functions must also be included in the plans.

The fact that government irrigation agencies are made responsible for implementing IMT
programmes implies a natural resistance to speeding up the implementation of the programme.
Therefore, it is important to set targets and monitor implementation of the programme. Unless
formal commitments are established it is likely that implementation of the programme will be
a long-term affair. On the other hand, where such programmes have been started farmers are
generally anxious about taking up responsibilities.

One aspect that needs particular attention in the implementation is the role of the future
WUAs. Their legal nature, relations with the irrigation agency, statutes and other related
matters must be very clearly defined, otherwise contradictory situations are likely to arise which
will be detrimental to the programme. The question of water rights is likely to arise and needs
to be spelled out clearly. If WUAs are supposed to manage their irrigated areas effectively the
system for water allocation must be clearly spelled out. When several WUAs use the same
water source it is practical to allocate a share (percentage) of the available water at the dam or
river at the beginning of the irrigation season. Once water is allocated to a specific WUA,
responsibility for its use within the commanded area should rest with that WUA.
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Other aspects that need attention in this stage are those related to the actual development
of the programme. Questions like who will be introducing the programme to the farmers, how
farmers will be informed of their new roles, who will be promoting the election of the leaders
of the WU A, etc., need to be answered in a detailed and specific manner. In the case of the
Philippines, most of these responsibilities have been entrusted to trained farmer organizers that
have proven very useful in these tasks. Wijayaratna and Vermillion (1994) report that their cost
was US$6-7 per hectare in the communal systems and less than US$1 for the national systems.

It may be relevant at this point to mention the important role that modern media of
communication can play in mobilizing farmers and making them to understand their role in the
WUA. In many countries farmers do listen to the radio and sometimes also watch television.
The use of these media to convey the messages of the IMT programmes can be instrumental in
speeding up the communication process. One should not forget that messages passed from
mouth to mouth tend to be distorted and incomplete. The only way of assuring the repetition
of the message in a consistent manner is the use of modern media of communication. Even
when television may not be available at the farmer's house, portable units can be used to assure
the transfer of the message in a clear manner to those concerned. All of these require the setting
up of an appropriate information programme with the concerned media units. FAD has been
using this approach with considerable success in Peru and Mexico. Without the support of these
information programmes it would have been practically impossible to reach the thousands of
farmers that were supposed to be reached by the programmes.

One of the most critical aspects of the IMT programmes is the training of the farmers and
the technical staff that will lead the management of the WUA. There is considerable
concurrence that such training is always needed but there is considerable divergence about the
kind of training that may be needed. Some hold the view that WUAs should be capable of
hiring technical staff able to deal competently with either the technical or financial issues and
therefore the only training that may be needed should be addressed to the farmer leaders so that
they understand better their leading roles and can do a more effective job. The other view is
that the technical staff of the WUA is generally young and inexperienced and that the operation
of the system is a complex matter that requires considerable training. FAD experience is that
the second situation is the most general one and training aspects should be addressed to cover
both the technical staff and the leaders of the WUAs.

One common assumption that is made in these training programmes is that their content
can be determined beforehand. To a certain extent the broad lines of the training needs can be
defined but when it comes to the actual needs of a given WUA, it is wrong to assume that we
can anticipate their needs. On the contrary, an assessment should be made of what they
visualize as major problems, and from this information the aspects that can be improved by
training can be determined. Such a quick assessment of the training needs should not require
more than one or two days once the methodology is properly established. FAD is using this
approach in Mexico where a training programme has been developed for the management of
the irrigated areas.

It is important to develop manuals and other technical tools (such as computer software)
that the technical staff can refer to when operating the system. In this respect, it is most
important to collect the experience of the agency that, for years, has been managing the
irrigation system. Dissemination of such manuals together with some in-class training is very
important to ensure proper operation of the system. A number a computer packages are also
available to reduce the administrative burden and to accelerate processing of information related
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to water distribution. FAO has developed one such package called SIMIS (Scheme Information
Management Information System) which is distributed through national training courses among
interested countries.

The major training bottleneck is the training of the leaders of the WUAs because wide
differences exist in their understanding of the job and capacity to carry it out efficiently. The
training needs of the leaders of a WUA made up mostly of illiterate farmers with little
experience in irrigation are much greater than those of a similar group made up of university
graduates with considerable background and experience in irrigated agriculture. In the first case,
the training needs are enormous and it is doubtful that all the necessary training can be done
economically, while in the second case a few days of training may be sufficient to have a better
understanding of the job to be done. This is one of the reasons that explains why the transfer
of irrigation systems may be a long-term exercise in some cases, while in others autonomy can
be achieved in a short span of time. This is an important point to consider when determining
the training needs of the programme. One interesting approach that was used in Spain to deal
with the case of farmer leaders poorly prepared to take the management lead was to establish
joint committees comprising a number of civil servants coming from the irrigation agency and
farmer representatives. During the initial years, the civil servants were the majority in the
committee, but gradually the proportion was reversed till the committee was made up only of
farmer representatives. This permitted a gradual transfer over a long period of time during
which farmers learned their responsibilities and duties on the job.

MONITORING OF THE PROGRAMME AND IMPACT ASSESSMENT

Countries are more concerned with the implementation of the programmes than with impact
assessment. Reports of hectares transferred or WUA established are easily obtainable but very
rarely do reports provide evidence of the impact of the transfer. An interesting approach has
been developed in Mexico where local offices from the irrigation agency have been established
at the regional level with the purpose of monitoring the development of newly established
WUA, but also to provide them with technical guidance and assistance that may be required.
This has permitted the redeployment of some of the existing staff and also provided technical
services (such as laboratory analyses that otherwise would be difficult to obtain).

The impact of irrigation management transfer programmes are variable as programmes are
also different in scope and purpose. Referring to those programmes where a full transfer of the
irrigation system is intended, they tend to show a highly positive impact. Some of the most
interesting results are as follows:

o Irrigation systems tend to respond better to the demand for water by farmers. This has
resulted sometimes in spectacular increments (as much as 40 percent has been reported in
the Dominican Republic) in the irrigated area.

o Problems of an inequitable distribution of water between tail and head canal users tends
to decrease or resolve completely.

o Most of the studies report that maintenance works are done in a timely manner particularly
in the tertiary canals and some reduction of costs is achieved. However, most of the
researchers agree that transfer does not achieve large reductions in maintenance costs but
that quality and opportunity are considerably improved.
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o Reductions in the staff needed for managing the system are reported by Vermillion and
Garces (1994). This often results in a decrease of water fees that farmers have to pay.

o As a result of a more timely water distribution, increments of yields are reported but they
are very much dependent of local situations.

o Svendsen and Vermillion (1994) indicate that IMT was instrumental in promoting the
adoption of new technologies in the Columbia Basin, but this is a trend that has also been
observed in other projects.

o Considerable increments in the number of farmers paying their water fees are observed
when systems are transferred. Payment rates often exceed 85 percent.

There are, however, a few cases of negative impact. For example, in several irrigation
schemes, a trend has been observed to reduce water fees beyond what is reasonable for proper
maintenance of the irrigation systems. Cases are also reported of an authoritarian role of the
farmer leaders, which discourages farmer participation. Several irrigation schemes have suffered
from negative cash balances which lead to a reduction of technical staff and routine
maintenance, and which leave the WUA in the same situation than before the transfer. A usual
complaint of many WUAs is that often they are not considered as subjects worthy of credit by
the banks and that they cannot undertake construction/improvement contracts and therefore
cannot improve their economic viability.

In general, the balance of the impact of transfer programmes is positive although it is
difficult to quantify it in economic terms. In fact, there is very little information available about
the costs of irrigation- management programmes but even less on the returns or benefits that
they can generate. Much research work is still needed to have more concrete evaluations of the
impact of IMT programmes.

REFERENCES

Plusquellec, H. 1994. Morocco: Experience with water user associations in large scale irrigation.
Annex I. Internal Report. World Bank, Washington DC.

Svendsen, M. and D. Vermillion. 1994. Irrigation management transfer in the Columbia Basin:
Lessons and international implication. Research Paper No. 12. Colombo: 11M/.

Vermillion, D.L. and C. Garces-Restrepo. 1994. Irrigation management transfer in Colombia: A pilot
experiment and its consequences. Report No.5. Short Report Series on Locally Managed
Irrigation. Colombo: 11M/.

Wijayaratna, C.M. and D.L. Vermillion. 1994. Irrigation management turnover in the Philippines:
Strategy of the National Irrigation Administration. Report No.4. Short Report Series On Locally
Managed Irrigation. Colombo: 11M/.



lnigationmanagementlfan~er 47

Institutional design principles for accountability
on large irrigation systems

This paper addresses an issue that is fundamental to the future productivity and sustainability
of irrigated agriculture in many developing countries. This issue can be framed as a question:
What institutional conditions and principles are most conducive to achieving and sustaining
high performance on those gravity irrigation systems currently owned and managed by
government agencies?

There is substantial literature on indigenous "farmer-managed irrigation systems"
(FMIS). Researchers have generally emphasized the strengths of FMIS, identified underlying
principles believed to be the foundation of their success, and proposed ways governments can
support their continuation and improvement. But a very large proportion of the total irrigated
area in developing countries receives its water through systems constructed, owned and
administered by government agencies. Most of these systems are relatively large compared
to the farmer-managed sector in a given country. Researchers have documented the
experiences with "water users associations" (WUAs) at the tertiary and secondary levels of
government-managed systems, focusing on methods for organizing WUAs and the potential
roles, benefits and advantages (rarely disadvantages and costs) of WUAs. Some of this work
notes that government agencies change themselves much to enable them to support WUAs.

However, this literature makes a crucial assumption: that the government agency will
continue to retain primary responsibility for overall system management on the larger
systems, and will share some of these responsibilities with farmer organizations. Although
there are variations in what tasks and responsibilities are shared, turned over to farmers, or
retained by the government, the most frequent pattern in Asia is one in which the government
retains control over the water resource, reservoirs and main canals, and overall ownership
and financial responsibility for the system. Maintenance and (perhaps) operation of lower
level canals are turned over to WUAs. Representatives of farmers mayor may not be
consulted on policy issues affecting the larger system.

The fundamental problem is that while public organizations, under various forms of
pressure, have agreed to "share" with farmer organizations many of the responsibilities 
especially the expenses and hard work - of system management, there is no significant
change in the power relations between the farmers and officials. Mutual accountability is
absent. Officials have no incentives to foster independent WUAs. Farmer organizations
remain dependent on the public organization legally, financially and psychologically. "Joint
management" as currently practised is often business as usual with cosmetic changes.

Dougku J. Merrey
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This paper selectively synthesizes recent research and introduces a framework for
classifying systems based on hypotheses on the institutional determinants of performance. It
then discusses the implications of these hypotheses for shared or joint management of
government irrigation systems. This is a simplified and selective version of a larger and more
academic paper which contains more details and a full set of references (Merrey 1994).

INSTITUTIONAL PRINCIPLES FOR IRRIGATION MANAGEMENT

Self-governing and government-managed irrigation systems

A distinction can be made between systems owned, controlled, and managed by users
organized into local organizations, and systems owned and to varying degrees managed by
government agencies. The former includes both indigenous systems which often have long
histories, and systems that have been turned over by the government to user groups for
management. Both types are widespread throughout the world, in both developing and
industrialized countries. Terms for this class include "irrigation communities," "communal
irrigation," and "farmer-managed irrigation systems" (FMIS). There is considerable though
not unlimited variety in the size, technology and organization of FMIS.

The other class of systems - those constructed, owned and controlled by government
agencies - also includes both ancient and modern systems. There is a variety of types of
government agencies, including civil engineering departments, area or river basin
development authorities and agricultural agencies; the dependence of these agencies on
political authorities' control, their financial dependence or autonomy, and the extent to which
government control extends to the farm gate or is "shared" with local user groups at lower
levels also vary.

There is no clear relationship between size or scale, and governance arrangements (Hunt
1988). There are very large "farmer-managed" systems (in Nepal, USA and Argentina, for
example), and quite small government-managed systems (in Indonesia and Sri Lanka, for
example). The general tendency, however, is for farmer-managed systems to be relatively
small, and government-owned systems to be relatively large. There is evidence that the
performance of government systems is not as good as that of FMIS (Tang 1992). There is
also evidence that introducing WUAs on the tertiary levels of government systems leads to
better performance; but the sustainability of these improvements in performance is
questionable. This is because the basic institutional framework, including the nature of the
government management agency, is often little changed.

Design principles for local irrigation organizations

Much of the work on FMIS has been aimed at identifying the institutional principles
characterizing successful FMIS (Uphoff 1986; Freeman 1989; Hunt 1988; 1989; 1990;
Ostrom 1990; 1992; and Tang 1992). Here the major principles emerging from that work are
synthesized:

1. a supportive policy, regulatory and legal environment, preferably recognizing water
rights and ownership of infrastructure by the irrigation community;
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2. capacity to mobilize resources adequate to meet the costs of operations and maintenance,
including emergency repairs;

3. benefits exceed costs of participation, with proportional equivalence between benefits and
costs; and

4. effective collective choice arrangements or "organizational control of water" by users
(Hunt 1990), which will normally have the following characteristics:

a. organizational autonomy, with clearly defined boundaries (area and membership),
in which the users control both capture and allocation of water, and officials derive
their legitimacy and authority from users and are accountable to users ("internal
charter of authority" in Hunt's terms);

b. financial autonomy, i.e., an institutional arrangement in which the irrigation
management organization relies on direct methods to raise most or all of the
resources needed for O&M (Small and Carruthers 1991 :48-49);

c. single organizational entity manages single infrastructural system;

d. maintenance and conflict resolution are tightly connected to the capture and
allocation of water;

e. transparent performance monitoring arrangements; and

f. nested (or federated) organizational structure.

Other proposed principles whose universality is less certain are the use of graduated
sanctions; maintenance of written accounts and records; water sufficient to meet crop water
demands; general assembly of members which chooses a committee of officials; use of
specialized paid staff for regular maintenance; and local recruitment of staff.

"Shared" management of large irrigation systems

Several pilot projects and national programmes have demonstrated the benefits of using social
organizers as "catalysts" or management consultants to assist farmers to organize effective
WUAs (Bagadion and Korten 1991; Uphoff 1992). These programmes involve establishing
WUAs at the tertiary level to improve cooperation among farmers for local operation and
management. They differ primarily in how far "upstream" the role of WUAs is extended, and
the extent to which WUA representatives are involved in overall system management policy
decisions. WUAs are often limited to tertiary level rehabilitation and O&M only (Pakistan,
India); sometimes, tertiary WUAs are federated at the secondary canal level and given the
responsibility for O&M at this level (Sri Lanka, Philippines). In some cases, representatives
of these secondary level WUAs are "involved" in overall system-level decision making, for
example through a joint project management committee (Sri Lanka).

However, two related issues that remain problematic are the relationship between the
WUAs and the government agency, and the nature of the agency itself. The relationship
between the agency and WUAs may be formally contractuaL, such as an agreement to deliver
a given quantity of water in return for an agreed fee, or an agreement that the WUA will
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carry out maintenance and operational responsibilities in return for a payment; the latter may
be accompanied by a rebate on the irrigation service fee the association collects on behalf of
the government, as in the Philippines.

The key to success is accountability. Financially autonomous public irrigation agencies
dependent on farmers paying fees for a substantial source of their funding tend to provide
better service (Small and Carruthers 1991). But it is rare to find a country where the farmers
can obtain compensation for losses resulting from bad irrigation service. That is, even where
contracts exist, their enforcement is difficult.

Accountability is especially problematic in large public service agencies with many
different stakeholders. Such agencies are usually structured hierarchically, with primary
accountability of officials upward to their supervisors and to the political level. Stakeholders
of a large government irrigation department include politicians, the civil service hierarchy,
the users of the services (who are themselves not a homogenous group), other government
departments and ministries, private firms and donors. Even where corruption and other such
problems are minimal, it is difficult for politicians or senior officials at the central level to
effectively understand and represent the specific interests of local users. Decentralization
within agencies may be a partial solution, but does not solve the problem of accountability
upwards (see Ostrom et aI. 1993).

Many researchers and practitioners recognize that sharing control with WUAs has
important implications for the roles, functions, attitudes and organizational structures of
public irrigation agencies. The most frequently recommended "solution" is that the agency
undergo a process of "bureaucratic reorientation" (BRO). The National Irrigation Agency
(NIA) of the Philippines is a good example of a public irrigation agency which has been
'undergoing BRO successfully (Korten and Siy 1989).

To recapitulate the key point, most scholars and practitioners advocating WUAs for
government-managed systems assume that such organizations are compatible with the
continuation of traditional public agencies managing the higher levels of the system. The
special difficulties of designing effective institutional relationships on such systems are
acknowledged, but not explicitly or adequately addressed. Hunt (1989) is one of the few
scholars to question the assumption that WU As on large systems are analogous to irrigation
communities managing FMlS.

Institutional arrangements for large-scale irrigation schemes

It has been noted so far that a few specific institutional design principles underlie successful
self-managed systems, primarily because they support a high level of accountability between
leaders and irrigators; that ensuring a high level of accountability by officials in charge of
government-managed systems is particularly problematic; and that interventions based on an
assumed analogy between irrigation communities and WUAs on large government systems
have been only partially successful. A more holistic approach is required to design robust
performance-oriented institutions for managing larger irrigation systems currently owned and
managed by government agencies.

Three of the FMlS organizational principles discussed above are broadly applicable to
all irrigation systems: supportive policy, regulatory and legal environment; capacity to
mobilize adequate resources; and benefits being greater than costs and proportionally
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equivalent. This section focuses on the interactions between two of the characteristics listed
above under the fourth principle, "effective collective choice arrangements." These are: (i)
financial and organizational autonomy, and (ii) management of a single infrastructure by a
single organization. As will be shown, these two principles may be particularly powerful
predictors of performance.

Relationship of TTUUlaging agency to the government

To simplify the presentation, two dimensions of the continuum between "autonomy" and
"dependence" are combined: organizational' and financial. Both dimensions refer to the
relationship between the management institution and the government.

An irrigation management agency can be either financially independent, that is, self
financing; or financially dependent on outside sources (generally the state treasury) for most
or all of its funds; in this case, it is the outside source - the government - which controls and
allocates the level of resources available to the managing agency. An irrigation management
agency that receives some funding from outside sources (such as capital funds for
construction) which are not re-payable, but which is dependent on generating operational
funds internally, may be considered partially independent.

The concept of "organizational autonomy" is based primarily on work by Hunt (1988;
1989; 1990), Ostrom (1990; 1992), Ostrom et al. (1993) and Freeman (1989). Whether
authority over decisions and activities is internal or external depends on the source of the
"charter of authority" - the state, or the user-members. Hunt (1990) extends this idea of a
charter of authority to the hypothesis that "organizational control of water" is the key variable
affecting farmers' willingness to participate in irrigation management tasks.

Therefore, to define the variable clearly, "autonomous" refers to a charter of authority
which is internal, i.e., by the consent and agreement of the members or shareholders, though
the state may define the rules governing such charters. It is thus autonomous from the state.
"Dependent" refers to a charter of authority which is based on an external source, usually
the state. It is thus closely articulated with the state, and is a mechanism for state control.
Government-owned and -managed irrigation systems are by definition dependent in terms of
their charter of authority.

Relationship of managing organization and irrigation system

This principle has two dimensions:

o a single agency or organizational entity whose primary business is management of one
irrigation system; and

o a single organization or agency managing a multiplicity of system.

Hypotheses

Table 1 is a matrix that relates autonomy-dependence (both components combined) and
whether an agency manages a single or multiple systems. The four cells contain examples,
some of which are discussed in the next section. Here, several hypotheses are proposed about
the likely relationship between these organizational principles and performance.
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TABLE 1
Matrix of irrigation system governance arrangements

Agency Manages Relationship of Agency to Government

Dependent Autonomous

Egypt Mendoza, Argentina
Punjab, Sindh-Pakistan Irrig. Districts. USA
ORMVAS, Morocco· Taiwan systems

Single irrigation system Haryana. India Unidades in Mexico Communals-
Philippines
FMIS by definition

, 2

3 4
Sri Lanka; Nepal

Multiple irrigation Most states in India National systems under NIA-
systems NWFP, Baluchistan -Pakistan Philippinesc

Distritos in Mexico"

ORMVAS are a partial case: they are partially autonomous financially, but their charter of authority
is derived from government.
These are in transition through a turnover programme and are therefore moving into cell 2
(autonomous, single-system).
NIA is a partial or mixed case; it is partially, but not fully, autonomous in financial terms, and its
charter of authority is based on dependence on the government; therefore, the distinction between
the cases in cell 3 and this case in cell 4 is not as great as is often claimed.

I. Fully autonomous organizations managing single irrigation systems (those in cell 2 of
Table I) will exhibit the highest performance, will prove most adaptive to changing
conditions, and therefore will prove to be most sustainable.

2. Autonomous agencies managing many systems (cell 3) may be innovative and "customer
oriented" but dispersal of attention among a multiplicity of systems will limit
accountability for particular systems, and therefore limit their performance.

3. Agencies which are only partially autonomous (i.e., either organizationally or financially
but not both) will have only limited accountability to the users, which will limit their
performance.

4. Dependent agencies managing single systems (cell 1) may exhibit a modest degree of
accountability because the stakeholders will be limited to those with an interest in that
system; increasing accountability by maximizing their autonomy (reducing dependence)
may be the most important reform in the long term to improve performance. (On the
other hand, such organizations may concentrate those intent on, and in a position to,
"capture" rents from such systems, making them vulnerable to rent seeking.)

5. Dependent agencies managing many systems will be least accountable to system users
because of the large number of stakeholders. Accountability is dispersed, weakening the
hierarchical control mechanisms for promoting higher performance or preventing
"capture" of particular systems. These weaknesses in hierarchical control may facilitate
interested individuals to innovate on some systems, but institutionalization of such
experiments will be difficult. The result will be a wide range of levels of performance,
but with a preponderance of low levels.
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DISCUSSION OF SELECTED CASES

53

This section reports on selected early results of an ongoing research activity. After very brief
discussions of cells I and 2 (single systems, dependent and autonomous agencies,
respectively), multisystem agencies are discussed, with special reference to efforts to turn
over partial water management responsibility to WUAs and establish shared or joint
management systems with water users (cells 3 and 4).

Single systems managed by autonomous agencies

According to hypothesis I, these systems (cell 2, Table I) ought to exhibit the best
performance, be most adaptable as conditions change, and be the most sustainable. This
group includes all indigenous FMIS, many of which have certainly demonstrated their
sustainability and adaptability by surviving for hundreds of years. It also includes cases of
very large irrigation systems having substantially autonomous management organizations; the
largest reported case irrigates 458 ()()() ha (Hunt 1988: Table I).

The Irrigation Associations of Taiwan are famous for their high level of performance
(Levine 1991). Irrigation associations are financially autonomous, and largely autonomous
from direct government control, though closely supervised by the government. A
representative assembly of water users elects a chairman, who hires staff and has overall
executive responsibility. These systems exhibit a very high degree of accountability of system
managers to the users; and some of them are quite large (up to 87 ()()() ha).

The Province of Mendoza, Argentina, is another interesting case where five river basin
systems totalling 360 000 ha are under the overall supervision of the General Irrigation
Department (DGI), described as an "autonomous and autarchic" agency (Chambouleyron
1989). The DGI is managed by a Superintendent appointed by the Provincial Senate; he is
assisted by an Administrative Council consisting of farmer representatives. The OGI is
primarily a regulatory agency, with its own budget and rule-making capacity. Irrigation
management is carried out by the users through Water Users Associations, which are also
autonomous from the DGI and self-financing. The Mendoza system is adaptable - for
example, a process of consolidating WUAs is currently underway to improve efficiency
(Chambouleyron 1994 [forthcoming]); and the system's performance is considered very good
and cost-effective. Again, accountability of the DGI and the WUAs to the users is clearly
very important.

It is very likely that a larger comparative study would confirm the relatively high
performance and capacity for sustainability of these types of system, and thus confirm the
first hypothesis.

Single systems managed by dependent agencies

Cases of single systems managed by dependent agencies are usually very large systems. Some
are sufficiently independent physically so that programmes to shift them to the autonomous
single system cell are feasible and could lead to improved performance in the long run (e.g.,
ORMVAS in Morocco). Other cases involve extremely large highly integrated systems which
are central to the prosperity of entire countries or provinces, and which have multiple (non
irrigation) uses (e.g., Egypt, Haryana in India, Punjab and Sind in Pakistan). Making the
management of such systems completely autonomous is therefore highly risky. Some of these
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systems are characterized by high rates of rent seeking and "capture" by powerful
stakeholders; these stakeholders will resist reforms, and may also capture the benefits of well
intended reforms. However, governments can increase their financial and decision-making
autonomy to improve incentives and accountability, and exercise overall control through
strong regulatory and consultative mechanisms. SUbsystems may be made completely
autonomous and user-based, with enforceable contracts as the basis for receiving and paying
for water services from the larger entity. This type of reform is being discussed in Pakistan,
and has been initiated in Haryana, India.

Agencies managing multiple systems

Autonomous agencies managing multiple systems

Cell 4 - autonomous agencies operating many systems - is nearly empty. One well-known
case, the National Irrigation Administration (NIA) in the Philippines, does not fully meet the
criteria. First, NIA is only partially autonomous financially; it continues to receive various
subsidies, and it cannot set the amount of fees, or effectively enforce fee payment. Second,
its charter of authority is from the government, with no user control over NIA itself; NIA
is dominated by its parent ministry.

Nevertheless, NIA is an interesting case because its relative autonomy has made it more
innovative and performance-oriented than most cases in cells I (single systems, dependent)
and 3 (multiple systems, dependent). NIA has been a pioneer in developing methodologies
and policies to develop strong irrigation associations on both "communal systems" (FMIS)
and "national systems", those owned and controlled by the government through NIA.

NIA has created cost centres on most national systems, and evaluates staff and system
performance using a "viability index", the ratio of costs to expenditures. This has motivated
NIA staff to reduce costs and improve services to encourage farmers to pay irrigations
service fees. Central to this programme is the promotion of "Irrigation Associations" to take
responsibilities for O&M as well as fee collection on specific subsystems (for example, a
lateral). NIA has three "models" of joint management in the form of contracts: Type I
involves maintenance contracts on certain canal lengths; in Type II, the association also
undertakes operations and fee collection, keeping a certain percentage of the amount collected
over a specified minimum; and in Type 1II contracts the association assumes full O&M
responsibility and also amortizes a portion of the construction costs over a period of time.

Type III systems are not equivalent to farmer-managed or communal systems. In the
provisions on the obligations of NIA and the irrigation associations under these contracts,
NIA retains a stronger role than it does in communal systems; more important, NIA retains
the water rights, whereas communals have their own legally recognized water rights.
Wijayaratna and Vermillion (1994) note that only 15% of a sample of 94 national systems
are under Type III contracts; and they discuss the disincentives for NIA to turn more systems
over completely to the irrigation associations. Most Type III ("turned over") systems to date
are the least viable in terms of covering costs from irrigation service fees; those systems
which are most "viable" financially tend not to be turned over. .

Given the hypothesized relationship between autonomous organizations managing single
systems, and performance, the obvious direction for future reform would be to create fully
autonomous user-based management entities on each scheme (i.e., carry the current policy
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of turnover to its logical conclusion). These organizations should acquire clear water rights,
thus converting such systems into true "communals". It would be necessary to devise
incentives for NIA to pursue this path, and would require further reorientation of NIA to
provide technical and management support to irrigation associations. Otherwise, the present
limited and dispersed accountability may inhibit improving and sustaining performance over
the long term.

Dependent agencies managing multiple systems

Cell 3 cases are more difficult. A very large number of the systems in this category are
performing poorly, and the responsible agencies have been only partially successful in
implementing reforms. Mexico has embarked on a programme to shift its government
managed systems to management by autonomous agencies accountable to users. This entails
moving these systems into cell 2, which we predict will in the long run lead to improved
performance. At present there are little data available on this programme.

In contrast, Sri Lanka and Nepal, like the Philippines, have been experimenting with
informal "joint management" arrangements for about a decade. Sri Lanka and Nepal have
similar organizational models for joint management of government-owned irrigation systems.
Both include informal groups at the tertiary levels which choose representatives to more
formal organizations at the distributary level (distributary canal organizations in Sri Lanka).
A joint Project Management Committee including representatives of farmers and government
departments is intended to make overall water allocation and seasonal scheduling decisions
in Sri Lanka; this joint decision-making process seems less formal in Nepal. Some systems
in Nepal have formal WUAs at system level; one finds these on a few Sri Lankan systems
though until recently they were not officially encouraged, and their role is not clear.

A recent review of Nepal's experiences with joint management (Pant et al. 1992)
suggests that while the short-term results are clearly impressive, the sustainability of the
WUAs and the joint WUA-Department of Irrigation relationship is doubtful. Nepal has not
yet developed a management system that would ensure sufficient accountability of officials
to farmers, farmer leaders to members of WUAs, or WUAs to the government. The large
number of relatively small systems spread throughout a large country with poor
communications and transport, compounded by shortage of funds and institutional
weaknesses, make it difficult to envisage how the Department can ever manage these systems
effectively and improve their performance.

IIMI has been closely associated with the participatory management programme in Sri
Lanka since 1986. There are presently three sets of government agencies implementing the
participatory management policy. The Irrigation Department is trying to implement it on the
small and medium systems for which it is responsible, usually through its own staff and with
no external support until recently (MANIS). On 38 major schemes under the Irrigation
Department, a parallel division of the Ministry is promoting the development of the
participatory management model described above; on some of these systems there is external
assistance supporting the use of institutional organizers, consUltants, and training programmes
(INMAS). Since October 1992, the Mahaweli Authority has also initiated a programme
similar to INMAS on the large schemes under its control.

The first report from an ongoing comparative study monitoring the performance of these
programmes provides a mixed picture (11M! 1993). All "INMAS" schemes in the sample
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were reported to have project management committees, about 88% of the distributaries had
organizations, and considerable progress had been made in the "turnover" of distributaries
to farmers. However, in most cases the farmer organizations remain dependent on the
Department which gives them funds for maintenance. The concept of "turnover" is not
precisely defined. It is not "ownership" and does not include enforceable water rights;
distributary canal organizations take contracts for O&M from the Department, like the Type
I contracts in the Philippines, but unlike in the Philippines, the government pays the farmers
without collecting irrigation fees.

In Mahaweli systems, little turnover has occurred as yet, but distributary organizations
are being formed. The systems under the Irrigation Department's MANIS programme show
the least progress, because of the very weak support. Overall, the interviews carried out by
IIMI picked up a marked reluctance among both farmers and officials of all departments to
turn over full O&M responsibilities to farmer organizations. Case studies on a variety of
irrigation systems provide a mixed picture, with examples of both strong and weak farmer
organizations (Merrey 1994).

A recent review of the experience of the Mahaweli Authority prior to 1992 suggested
that the impediments to strengthening farmer organizations and their system management role
lay primarily in the organizational structure, incentives and philosophy of the Mahaweli
Authority itself (Merrey forthcoming [1995]). But the problem is deeper than this. It is the
result of the reluctance of Sri Lanka to date to carry the logic of the participatory
management policy to its logical conclusion. Neither the Irrigation Department nor the
Mahaweli Authority (nor some future amalgamation of the two) will ever have the
combination of resources, incentives and accountability to system users to be able to achieve
a high level of performance on the hundreds of systems scattered around the Island.

Radical reform to shift Sri Lankan and Nepal systems to cell 2 (single systems managed
by autonomous agencies), as is underway in Mexico, may be the most promising long-term
institutional means to achieve sustainable high performance.

CONCLUSION

The findings reported in this paper are suggestive, and certainly not prescriptive. The basic
conclusion is that single irrigation systems managed by system-specific organizations that are
both financially and organizationally autonomous generally perform better and are more
sustainable over the long term. If this paper is on the right track, the findings should be of
great interest to countries currently struggling with improving the performance and
sustainability of government-managed gravity irrigation systems.

The term "autonomy" is not to be confused with "private". A strong government role
is necessary in most countries, not only to avoid "capture" by an influential minority, but also
because the authority inherent in the government is necessary for enforcing rules to manage
and conserve a common resource. Local authorities with specific government mandates for
the integrated management of particular irrigation systems, whose charter of authority derives
from the users, seem to be an effective arrangement for managing irrigation systems.

In "crafting" institutions, special attention needs to be paid to incentives, both positive
and negative, through accountability of users as well as managers. An integrated approach
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based on the whole system, and not fragmented between "users groups" and government
departments, is essential. Therefore, countries presently promoting partial turnover
programmes face a serious problem: water users associations on parts of systems, partial
turnover of O&M even for entire systems while the government retains the primary rights
and authorities, or "shared" management through joint farmer-government committees are
not likely to become stable effective institutional mechanisms for managing irrigation systems.

The recommendations therefore are clear, though difficult to implement. Those countries
whose irrigation management agencies are dependent on the government financially,
organizationally or both should consider how to make such agencies more autonomous. Those
countries in which a single provincial or national irrigation management agency manages a
large number of systems should explore ways to encourage the emergence of autonomous
user-based organizations on each system, or perhaps on specific watersheds. Such reforms
will be successful only if governments are willing to provide a supportive and enabling
institutional and policy framework, positive incentives for local users to take full
responsibility and authority for their systems, and sufficient training and technical support.
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Irrigation management transfer: problems
in implementation

The necessity for transferring water management and maintenance responsibilities to farmers'
groups at the tertiary level for efficient utilization of stored waters, especially in major and
medium projects, was realized by the policy-makers in India in the early eighties and was
incorporated in the National Water Policy, 1987. The Policy also suggested that the NGOs
should be involved in this task, as far as possible.

SOPPECOM (Society for Peoples' Participation in Ecosystem Management), an NGO,
acting on this policy declaration formed a Cooperative Water Users' Society in the command
of Mula Project, Maharashtra in 1988. The society was a success, despite many teething
troubles and now 15 more societies are being promoted on a neighbouring distributary
(command: 6 ()()() ha) with a view to form later an Apex Society to take over the management
and maintenance of the distributary and regulating supplies to member societies. The
problems encountered in this transfer process and the needed solutions are narrated in this
paper.

ISSUES

The major issues, based on the experience of the past seven years, may be summarized as:

I. Need for a firm policy declaration and consequent reorientation of the bureaucracy.
2. Motivational points for rallying the farmers: Benefits and costs of irrigation management

transfer.
3. Legal form and backup.
4. Size of the society; organizational manageability and financial viability.
5. Physical system; present status, sharing of costs of rehabilitation and routine

maintenance.
6. Memorandum of Understanding between irrigation agency and the society.
7. Scaling up of the participatory system.

NEED FOR A FIRM AND COMMITTED POLICY DECLARAnON

In any irrigation system (specially major and medium) which is tightly controlled and
regulated in all the aspects (water allotment, distribution, fee collection, crop planning, etc.),
any steps towards participatory involvement of the end users have to be enunciated by the
government (the ultimate owner) and widely disseminated among the end users. Unless the
government comes forward with a clear-cut policy that it has decided to transfer the



60 Irrigation management transfer: problems in implementation

management to the farmers' organizations in a phased manner and within a fixed time frame,
the farmers are not likely to come together and form Water Users' Associations/Societies
(WUAs), as they feel discriminated against those who are not organized into WUAs.

Policies for changing the institutional frame of water management must emanate from
the owner, i.e., the Irrigation Agency. After all, as of today, project 'waters' are owned,
controlled and regulated by the State. However, in elaborating a major policy change,
especially in countries like India where there are wide diversities in the social situations and
agro-climatic conditions, analysis of field data on these aspects is a necessity. The broad
policy statement should have enough flexibility to meet the ground realities. It is only after
the analysis of pilot experiments that details should be filled in and a detailed policy
enunciated.

A policy change such as Management Transfer to Farmers affects other government
departments as well. The Maharashtra experience shows that a serious dialogue with the
concerned departments like Cooperation, Agriculture and Rural Development is necessary to
remove the hurdles in the process. Thus, in Maharashtra it took 15 months for a non
governmental organization (NGO) to convince the Cooperative Department to change the
procedures relating to registration, bylaws and monitoring, etc., of Cooperative Societies.
Unless the procedures are streamlined, promoters, irrigators, NGOs, etc., have to run from
pillar to post for performing simple but essential tasks. A transparent information system is
needed to expand the reach and to impart visibility and credibility in handing over of water
management to WUAs.

Primary responsibility for delivering waters at the stated time and in agreed quantity at
points from where farmers' groups would take over management must be assumed by the
Irrigation Agency. Additionally, the government should take overall responsibility for
irrigation-sector management including policy reform, regulation and institutional and
financial aspects of the programme.

Unfortunately, quite a few officials of the Irrigation Agency look to farmer participation
as a 'loss' of power and interference in the existing set-up. It is, therefore, necessary to
reorient bureaucracy, especially, its lower echelons. This is bound to be a slow process, but
could be accelerated by a firm commitment to management transfer along with reorientation
training.

MOTIVATIONAL PROBLEMS

Building WUAs at the grass-root levels is a technical and long-drawn social process and
cannot be done by issuing 'orders'. Persons who would contact farmers and motivate them
need training. Persons who are already in government service have to be given reorientation,
if such tasks are assigned to them. In any case, present staff of the Irrigation Agency used
to the 'dependency syndrome' in their dealings with the irrigators cannot perform these tasks
effectively.

Repeated interactions with the farmers are needed by way of discussions with
individuals, or groups of farmers for removing the doubts or apprehensions about the need
for taking over management, rousing them out of inertia and dependency on the government
for every developmental activity and educating them on the possible benefits and costs. While
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promoting a WUA, comprehensive discussion of costs and benefits is necessary. This
discussion should be as detailed as possible so that every farmer knows what costs he has to
bear and what benefits he is entitled to. Unless benefits exceed costs significantly, no
organizational development is possible.

Among the talking points on benefits would be the virtual ownership of water,
determination of frequency, adequacy, equity, etc., by the groups, choice of crops, savings
in water charges, (if volumetric system is adopted) and time saving in contacting the
irrigation officials and in payments of irrigation fees, as now the society's office would be
located in the village and there would be collective strength in negotiating the ongoing
problems with the Irrigation Agency. Similarly, the costs also should be spelt out. This would
include office expenses, salaries of watermen, secretary, etc. Experience shows that on an
annual basis, these costs amount to Rs 40/45,000 ([$]1 500) for a society with a jurisdiction
of 500 ha ([$] 3 per ha).

Societies and the members are happy with the freedom/choice of crops within the given
allocation of water. The earlier practice of crop regulation by the Agency led to abuses. The
freedom/choice of crops gives them confidence and a feeling of ownership of water which
is a very important aspect influencing the decisions of the farmers to organize themselves into
groups.

No decision should be thrust on the farmers. They should not be rushed into forming the
WUA unless and until they are fully convinced and all their doubts cleared. Sometimes, it
is worthwhile to allow them some time to ponder over the various issues and come to
conclusions about what is good for them and what it costs.

Our experience shows that farmers are initially reluctant to take over irrigation
management because of inherent resistance to any change; further, they have no confidence
that they will be able to manage the system, as they have no experience nor are they trained
for the job. At this stage, intense motivational efforts have to be made. In the first two years
in the Mula command, the NGO helped the farmers in preparing schedules of water supplies
and in maintaining proper records. There is, therefore, a need for a transition period of joint
management during which both the farmers and officials will learn to adjust to the new
procedures and will acquire the necessary skills.

LEGAL BACKUP

Farmer groups so formed should have the status of legal [person]. This is necessary as certain
agreements on volumes, rates, payments, etc., have to be entered into. Under our existing
set-up, such agreements cannot be entered into with individuals or informal groups. Of
course, in India, quite a large number of informal groups are working successfully. But it
may be noted that they work because of the weight of tradition. These associations have been
working for the past couple of centuries or even more. The only substitute for the weight of
tradition under the given circumstances is the 'force of law'. However, this is an enabling
provision and by itself is not a guarantee for sustained and conflict-free working.

The question of what form the legal backup should take, i.e., either cooperative,
company, trust, or a registered society is a matter of choice. In Maharashtra, the farmers
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have opted for the cooperative form, as they were familiar with this form in other economic
activities.

In the existing irrigation legislation in several States, powers, duties and responsibilities
of various officers are defined in respect of management of water distribution. With the
introduction of WUAs in between irrigation bureaucracy and the individual irrigators, it is
necessary to delegate some of these powers to the groups, as far as their jurisdiction is
concerned. In Maharashtra, a newly formed Society was threatened with a notice for
damaging a field due to overflow in the channel. If the incident has happened in earlier days
or elsewhere, the Canal Officer had adequate powers to deal with it. The lesson from this
incident is that powers under the Irrigation Act have to be delegated if WUAs are to perform
efficiently. The State Government is seriously considering the empowerment of the Societies
in this respect.

SIZE OF WUAS AND ORGANIZATIONAL PROBLEMS

The question is raised at what level - branch, distributary, minor, lateral, outlet - WUAs
should be organized. Should it be a top-down or bottom-up process? Our experience shows
that WUA formation process should always be bottom-up. The primary unit should be a
lateral/minor commanding about 500-1000 ha. As far as possible, jurisdiction should be
defined on the basis of hydraulic unit rather than village. The primary base unit should be
Minor, as the costs of management per ha would be less. From the general management point
of view, a WUA should not be too large (membership exceeding 1000 is likely to be
noncohesive, personal contacts lessened) nor too small (consideration of 'overhead' costs).
Maharashtra and Tamil Nadu experience shows that about 2000 ha jurisdiction is the limit.
However, in extreme circumstances (social, economic) these limits may be relaxed. Another
constraint on the size is the design of the physical system.

Once the base WUAs start functioning satisfactorily, steps should be taken to form a
Federal Society to take over the next layer of physical system - distributary, branch, etc. The
experience in Maharashtra shows that establishment of upper layer societies would not work
in the absence of a strong base. Democratic participation to be meaningful has to start from
the grass roots, in this case, Minor. Depending upon local factors, it may be necessary to
have committees at the outlet level (command: 40 ha or less). But this should be part of the
Society. Small independent entities at this level are financially not viable.

The viability, by and large, can be interpreted as financial, though there are other
elements as well - the nature and functioning of conflict resolution mechanism; conflicts
between castes, head enders and tail enders; large versus small; influential versus socially
disadvantaged segments. The experience (limited as it is) shows that the presently functioning
societies have been able to take care of the problems. Financial viability veers a round the
fact of whether enough income is generated to meet the costs. In Maharashtra, for example,
member irrigators have paid fully the water fees and service charges without any reservation.
This shows that farmers willingly pay the charges which have been agreed upon, provided
they get the waters at the right time and right place. Successful societies have ensured water
deliveries and hence farmers do not grudge payments. Some societies have built sizable
reserve funds also.
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Viability concept as applied to internal management and conflict resolution is much more
complex. One has to ensure a conducive environment within which societies have to function.
This can be done through transparency of their activities. The bylaws should ensure
accessibility of the official records to each and every member. The decisions need to be taken
in the open and in consultation with the majority of the members.

One of the surest ways of satisfactory conflict resolution is to anticipate the likely
conflicts and frame the rules. The experience shows that once the members agree to a
particular method, the offending member agrees to the penalty, as he was a prior party to the
methodology of conflict resolution. Instead of resolving conflicts on a case by case basis, it
is better to define early the scope and method of conflict resolution. Experience of societies
sponsored by SOPPECOM in Mula command corroborates the lessons noted above.

Discipline, as agreed to in the General Body Meeting, is enforced by the irrigators
themselves without much hassle than the one enforced by the Agency. In Maharashtra, there
are instances where irrigators have paid penalties for offenses committed without any hassle.
The decisions of well-managed WUAs with openness and transparency in dealings are
respected and as such they could contain the emerging conflicts without outside (government
officers') interference.

Societies, positioned as they are in the village, were able to resolve disputes and conflicts
among the irrigators expeditiously and in a mutually satisfying manner. They now need not
run to the Section Officer, located anywhere from 5 to 20 km away. If there are problems,
staff of the society would run around. Similarly, they now need not waste a day or two for
submitting applications, getting them sanctioned and for eventual payment of the irrigation
fees.

Further, as the operations of WUA are transparent, the irrigator knows through a visit
to the office, on what date and time he is expected to get water. In fact, some lower-level
staff of the Irrigation Department expressed the view that there has been considerable decline
in complaints. It appears that given an opportunity and instrument to work with, farmers do
solve the problems expeditiously without the intervention of government machinery, tardy and
delay-prone as it is.

PHYSICAL SYSTEM

For genuine participation to emerge, all the facts relating to the physical system (strengths,
weaknesses, gaps), and water distribution as presently organized, etc., should be openly
shared with the end users. Their problems or difficulties should be noted, appreciated and a
line of action within the given resource constraints should be chalked out in consultation with
them.

Systems designated for handing over should be reasonably operational-water should
reach the tail areas in the command. Experience shows that no society is interested in taking
over a system which is leaking beyond reasonable limits or is non-functioning. There could
be exceptions to this, i.e., the systems are so deteriorated and the Irrigation Agency is unable
to rectify them that the irrigators may come forward to repair and maintain them without
waiting for government assistance. These are, however, rare occurrences. Experience in
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Maharashtra shows that there is reluctance to take over such systems. They would rather
prefer to accept the existing situation, bad as it is.

Once the societies are in position, the routine repairs and maintenance of the system
within the jurisdiction are their responsibility. This task is well performed. However, the
system will get clogged, if the Main System Management is neglected. This task has to be
done by the Agency.

The Agency has to maintain adequate flows up to the delivery point of WUAs. This task
today is not performed due to paucity of funds. Discussions with farmers show they are
willing to bear a part of this burden, provided Agency earmarks a certain portion of the
collected water fees to be assigned for the maintenance of specific portions of the Main
System affecting the WUAs. So far, no purposive action has been taken, to pursue this
suggestion.

Today, the position is what to repair, [how to maintain is a prerogative of bureaucracy]
with no consultations with the end users. With the formation of societies, irrigators are now
demanding the right to know how and where the funds are being spent and for what purpose.
This is but natural. Farmers feel that whatever expenditure is incurred 'officially' is in
inverse proportion to the work done. These abuses can be set right, if there is transparency
in the method of working. The procedures should be suitably amended so that the voice of
the end users is heard, respected and acted upon.

MEMORANDUM OF UNDERSTANDING

Experience suggests that an Agreement/Memorandum of Understanding between the Society
and the Agency is a must for successful functioning of WUAs. The officials get transferred,
office bearers also change, so it is necessary to have a written document which can be
invoked in case of difference of opinion. They cannot function in an amorphous atmosphere
wherein the water is given at the 'pleasure' of the irrigation bureaucracy. The Agreement
should highlight the duties and responsibilities of both the parties-providers and users of
waters. It should specify the quantum of water WUAs are entitled to, season-wise, and the
persons designated for operational process, persons to whom the disputes could be referred
to. It should also state the amount of the water fees and the dates on which they are to be
paid. A clear transparent Memorandum of Understanding helps to achieve success in the
functioning of the WUAs.

The question is raised as to whether volumetric supplies and pricing are a necessity for
the success of societies. Maharashtra experience shows that they are necessary. One can
envisage a successful WUA based upon crop-area assessment, provided some other conditions
are fulfilled. It is the experience that these are not fulfilled. To illustrate: in Maharashtra
when an irrigator applies for water, he is charged full irrigation fees for the season, even if
he gets one watering or none at all. In such a situation, irrigators/WUAs would certainly
prefer to pay for water, which they actually get. Our extensive discussions with the farmers
prior to the formation of societies reveal that they are not in favour of the existing system and
would prefer to pay for what they get. The lesson is clear: volumetric supplies and pricing
will accelerate the WUA formation and in their eventual success. Incidentally, the system is
strongly advocated in the National Water Policy.
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SCALING UP
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With the encouraging results of WUAs at the minor!lateral levels SOPPECOM has now
decided to scale up the experiment by forming a Federal Society (FS) comprising all the
WUAs of a distributary. The chosen distributary has a command of about 6000 ha and 6
WUAs are already formed and 9 are in the process of registration. Informal discussions with
the officeholders of these 15 WUAs show that the farmers are enthusiastic about the Federal
Society. At this stage, the broad thinking on operationalizing such a concept is indicated here
for wider debate.

The objectives of the Federal Society would be:

o Participation of the farmers in decision making, policy formulation in water distribution,
and implementation of water deliveries at the distributary level.

o Creating awareness among the farmers about their right of water, right of information
on irrigation-elated subjects such as water availability, its distribution, crop planning and
agricultural inputs including credit.

o Maintaining the irrigation infrastructure so as to improve efficiency, attain equitable
distribution and achieving most efficient use of available water from the canal.

o Development of groundwater in conjunction with surface waters so as to optimize the
water available from precipitation [ground and surface].

The Federal Society shall perform the following functions:

o To receive water in bulk from the Irrigation Agency at the distributary head and
distributing it equitably among the WUAs as per the quota fixed in the Memorandum
of Understanding between WUAs and the Irrigation Agency initially and, later on, as
per Memoranda of Understanding between the Federal Society and WUAs.

o To place indent for water on the Irrigation Agency for annual, seasonal and rotational
use as per crop requirements within the sanctioned quota.

o To maintain and repair the distributary from the head regulator up to the offtake points
of direct outlets and minors.

o To collect water fees! service charges from the WUAs as per the volume of water
supplied to them and remit the water fees as per the agreed rate to the Irrigation
Agency.

o To monitor the water use by the respective member WUAs and advise them for
improvements, thus increasing efficiency.

o To collect information about irrigated areas from canals, groundwater and rain-fed crops
from member WUAs and furnish the same to the Irrigation Agency.

o To store water on the surface or recharge the same in ground, (whenever there is no
demand for crops) for exploiting and distributing the same as per demands and charge
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the WUAs for the same including charges for storage, energy, evaporation, reuse and
services.

o To create a water bank for the member WUAs by purchasing, storing and selling water
to meet shortage due to less availability of surface/rain water.

o To improve the environment in the command of the distributary by planting trees,
greening the side widths, [borrow] areas and waste lands.

o To promote fish culture in the storages created in the Federal Society's jurisdiction.

WATER MANAGEMENT

The Federal Society will collect O&M plans of all the WUAs. The O&M plans for the
WUAs shall indicate the crop planning, sowing times of different crop varieties, proposed
irrigated areas on canals and wells, together with rain-fed crops, water requirements at head
of the minor/outlets and approximate periods of supply. The O&M plan shall indicate the
special crops like seed multiplication, new varieties or pilot for specific crops selected for
adaptive trials or different research experiments on crops. The Federal Society shall
review/scrutinize the O&M plans of WUAs with the Memoranda of Understanding
particularly in respect of water quotas sanctioned for different WUAs and then prepare a
consolidated O&M plan for the entire distributary, indicating the total area to be irrigated on
canals and wells, rain-fed crops, water requirements for the season and approximate periods
of water supply.

The maintenance plan should indicate normal maintenance, watch and ward, oiling,
greasing, painting of metal parts, maintenance of service roads and special items like
desilting, removing weeds, repairs to lining/structure, gates, etc.

The indents of water from WUAs will be collated to place the consolidated indent on the
Irrigation Agency for supply of water during the rotation. For this purpose, cut-off statements
showing the opening/closing of minor will be prepared by the Federal Society, so as to work
out the optimum flow in the distributary.

If the water sanctioned, particularly in the monsoon season, is not actually required due
to timely and adequate precipitation, the Federal Society can store the same in ponds, en
route storage, quarried or artificially constructed reservoir or recharge the same in [ground]
and maintain credit for water for different WUAs. The stored quantity of water may be
released for irrigation immediately in the winter season instead of drawing surface water from
canals and saving and economizing the winter season quota which can be drawn at the end
of the winter season and stored for use in the hot weather. The Federal Society will work out
the cost of pumping the stored water and sell it to the WUAs at appropriate rates. The
Federal Society shall supervise and monitor the water use of the WUAs and advise them of
the measures for efficient water use, improving water-delivery schedules, application losses,
preparation of fields or change in cropping pattern, modify sowing times adoption of
matching, etc.
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WATER ACCOUNTING

The Federal Society (FS) will maintain Water Accounts as under:
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o Daily receipt and issue of water, showing the water received by the FS at the head of
distributary from the Irrigation Agency, quantity of water issued to the WUAs and the
transit and seepage losses.

o Total quantity of water received, issued to the WUAs and the losses at the end of each
rotation, season and year.

The FS will also conduct a hydraulic test of the distributary at least once in each season
to check the seepage losses by inflow-outflow method, which would be useful to check the
daily rotational, seasonal and annual losses computed and which would include operational
and evaporation losses. This will help the FS to undertake repairs of the distributary,
particularly the lining and repairs to junctions of masonry structure and earthwork.

WATER AND FINANCIAL BUDGET

The FS will prepare an Annual Water Budget in September/October of each year when the
water position in the reservoir will be known, and present it to the general body for approval.
The budget will indicate the total quantity of water likely to be received from the canal and
the groundwater and carry-over from the pervious year/season which would be consumed
during the year. The water proposed to be released, recharged, stored and reused by the
Water Bank will also be indicated in the water budget.

The total cost of procuring water form canal, ground and from storages in the command
including pumping as well as water fees chargeable to the WUAs, water bank, energy
charges, cost of establishment, service charges, etc., will be reflected in the budget. The
budget will also indicate costs proposed to be incurred on transport, marketing, processing,
hire-charges of implements, tree plantation, fisheries and other revenue and expenditures like
postage, stationery, representations, printing, audit, travel and related expenses, staff salaries,
bonus, dividend and interest on bank saving.

MAINTENANCE AND REPAIRS

The FS shall maintain the distributary in proper working order to ensure that it draws the full
designed discharge at the head and delivers the same to WUAs with minimum seepage losses.
The maintenance will include service roads along the distributary, raising canal banks to
maintain designed free boards, oiling/greasing of gears and worms, painting of metal parts,
pointing to lining desilting and deweeding. Repairs shall include restoring structural damage
to the canal structures and lining.

The FS should undertake special repairs to canal lining or renewal/replacement or
extending lining to the distributary as per the necessity, in the reaches where excessive
seepage losses are observed during hydraulic testing.
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The annual budget should indicate the expected receipts of water fees and proposed
expenditure to be incurred on maintenance and repairs separately, and the grants likely to be
received from the Irrigation Agency.
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Institutional context of irrigation
management transfer

Devolution of some or all responsibilities for management of irrigation systems is nowadays
seen as a major step towards effective and sustainable use of irrigation infrastructure. In the
face of reduced availability of funds for initial and recurrent expenses and in recognition of the
often disappointing performance of irrigation agencies, transfer of managerial and financial
responsibilities can be an attractive strategy.

However, whether such a strategy is appropriate and feasible depends on the political,
institutional and economic context in which irrigation management takes place. Transfer of
control implies a basic shift in political power and managerial influence, which is not always
possible or beneficial. Transfer of responsibilities implies more than a shift between otherwise
unchanged partners; it requires irrigation agencies to be substantially modified and these or
other public institutions to assume new, often more complicated, roles. Obviously, it assumes
increased capabilities among organized water users. And finally, such transfer does not
necessarily resolve the most crucial obstacles towards productive and equitable utilization of
irrigation infrastructure in the national context.

This paper investigates the various institutional parameters that determine, and often
constrain, opportunities for successful decentralization and transfer. After discussing the
historical and institutional setting in which irrigation systems in many developing countries were
initiated, the major current bottlenecks, towards their effective utilization are reviewed. These
bottlenecks are not new and have, over the last few decades, given rise to a sequence of
strategies. The early strategies, each emphasizing a different aspect, had one aspect in common.
They tackled one specific dimension of the farmers-system-agency triangle. Irrigation
Management Transfer, the presently favoured strategy, intends to rearrange those relationships
in a more profound way. There has been sufficient experience with this approach to enable us
to review the specific conditions for successful transfer. These are illustrated with cases in
which we are currently involved.

The paper concludes with a discussion of what might constitute the next strategies towards
more effective and equitable utilization of irrigation infrastructure: institutional reform and
policy reform. The daunting requirements implied by those strategies and the limits to external
sponsorship of such measures are considered.

THE SETTING

As recently as ten years ago, irrigation development was viewed as engineering projects
stringed together. In the minds of many, "development" itself featured as a project rather than
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as the flow of history. The great development economists of the early and not-so-early days 
Tinbergen, Frisch, Altshuler, Seers, Watanabe and others - saw the central government as the
prime mover in development. In Tinbergen's "big push" of the fifties, the central government
was the initiator of development, the guardian of the collective good, and the ultimate power
legitimately deciding what to do, how to do it, where and when. Society was ordered strictly
hierarchically, with lower echelons being concerned with making central government's decisions
operational. The formulation as well as the pursuit of the collective goals were exclusively and
legitimately within the mandate of the central government. "Collective" decisions were at all
times to take priority over non-collective ones. These views have prevailed almost unchallenged
until the early eighties. They were reflective of the widespread conviction of the "makable"
world and of the austerity of the engineering concepts that went with it; "social engineering"
was a concept then.

Their impact has been wide and deep. They have also affected irrigation development ever
since the early fifties. Almost everywhere, the central government initiated accelerated irrigation
development. It typically entrusted ministries of public works with the task of expanding
irrigation infrastructure. wherever technically and economically feasible. The result has been a
spectacular expansion of both irrigation infrastructure and irrigated agriculture, vinually all over
the world, but particularly, in developing countries: millions of miles of canals have been built,
thousands of large and small dams and reservoirs have been constructed, miracles of hydraulic
engineering have been achieved. In their wake, food production has been accelerated and kept
abreast of high rates of population growth.

So, here we are today, with a few hundred million hectares of irrigated agriculture around
the world, more than two-thirds of which is the result of water-regulating and- conveying
infrastructure built over the last four decades; and with the central government in most cases
firmly established as the main actor in all this. Can we, should we continue in this fashion?
Can the necessary growth of agricultural production under irrigated conditions be sustained
within prevalent institutional infrastructure? The answer is no, and this will be argued below
from three angles: (a) increasing scarcity of land and water resources; (b) changing production
functions; and (c) changes already taking place in society. Against that background, we will
discuss the rapidly increasing evidence of the disappointing performance of irrigation agencies,
and the visible and increasing deterioration of existing physical infrastructure.

Scarce land and water resources

Although exceptions do exist, in most countries irrigation development started off with "ready"
opportunities, to embark on not-so-ready opportunities only later in the process. As a result,
worldwide, land and water resources available to be mobilized at reasonable levels of
investment and recurrent cost are becoming increasingly scarce. This in turn, means that the
scope for new irrigation infrastructure is diminishing. Aggravating this tendency is the rapidly
rising concern with the possible long-term environmental consequences of major technical
interventions such as the mobilization of groundwater resources over and above a safe yield at
environmentally acceptable depth to surface levels, and interventions that profoundly intervene
with the natural regimes of rivers and marshes. Estimates suggest that between 30 and 46
million hectares are in poor condition due to salinization and waterlogging (EI-Ashry, 1991).

This diminishing scope for expansion of irrigation infrastructure is a first powerful factor
forcing changes in the institutional dimensions of irrigated agriculture. Agencies partly or
wholly deriving their social prestige, the size of their budgets and their role and power in the
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political arena from their mandate to build new irrigation infrastructure face decline and
sometimes deep-cutting changes in their mandate and political reach. Countries and regions
formerly looking at ever-expanding irrigation facilities as their source of food supply and
prosperity are forced to find new strengths to design new institutional infrastructure conducive
to developing these new strengths. In some extreme cases, Romein's Law ofImpeding Progress
is in force which requires the public authorities to restructure profoundly, before new progress
can be made.

Changing production functions

Aggregate food production under irrigated conditions today makes up a significant portion of
the world's total food production. Some countries are virtually dependent on irrigation to meet
their demand for food. With the diminishing scope for expanding irrigation facilities,
agricultural yields and production can increase only as a result of successful intensification of
the use of the existing facilities. Expansion of production is likely to take place less in a
horizontal direction than in a vertical sense: not more hectares of land under cultivation, but
more intensive use of the land already cultivated. However, purely technical progress can only
do so much to increase yields; other factors must come into playas well and often turn out to
be more crucial. And even where technical innovation in itself offers scope for major
improvement, social and institutional conditions are increasingly decisive for its successful
introduction.

In situations, for example, where rice yields have increased greatly in Asian countries, this
was contingent on pervasive changes in such diverse factors as credit availability, land
legislation and tenure arrangements, communication and extension, market penetration, transport
enhancement, etc. The purely physical factor of irrigation facilities is an important, but never
a sufficient aspect of change. Whether or not its potential will be tapped depends on contextual
factors that lie in the domain of economics, politics and social relationships. And while
agricultural production is increasingly drawn into larger economic systems, the relative weight
of irrigation technology will become proportionally less, as many farmers in developed countries
are learning the hard way.

The integration of technological consideration and facilities into larger production and
marketing functions becomes more delicate and essential, and goes far beyond what the
inevitably partial perspective of irrigation agencies can accommodate. It is doubtful whether any
single agency can accomplish such integration and a probably more relevant perspective
suggests that farmers themselves have to balance the various functions, in fluid and intensive
interaction with a large range of public and private institutions. This, of course, puts heavy
demands on the capability of farmers to deal with such a complex institutional environment.

Changing society

The hierarchical and monolithic society of Tinbergen and Frisch has disappeared. In fact, it may
have never existed. Nevertheless, during the first two to three decades of deliberate worldwide
development efforts, the notion may have been a fair approximation of actual operations and
certainly helped governments and communities to cut across many institutional obstacles and
make the "big push" bear fruit.

Over the last thirty years, however, most developing economies have grown and become
more complex; more and more sections of societies have become educated and more articulate,
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and their internal interdependency and interactivity have increased; governments have undergone
processes of deconcentration and decentralization. VirtualIy everywhere governments and
societies are rethinking the roles to be played by the public and the private sectors, and the
procedures and legal frameworks which govern their interactions and discharge their
responsibilities. In large parts of the developing world the former "big push" mechanistic
patterns of decision making have ceased to be tenable, generally as welI as in relation to the
alIocation of scarce resources.

The centralist, monolithic society is phasing out and is being replaced by a multi-system
society, Le., by an entity built up of many interactive and often competing smalIer entities.
Although the central government is a powerful actor in a multi-system society, it is an actor
amongst actors; the central government has become a party in the market place. To attain its
goals, it now needs to negotiate, coopt and convince. The goals themselves are these days often
modified as a result of compromises concluded in implicit and explicit market negotiations.

To irrigation development, irrigated agriculture and to the farmer, these changes in society
represent incisive changes in their institutional environment. Formerly, central governments
instructed, specialized agencies executed, and the farmers at the end of the line were often
unconsulted: a passive party to events. Increasingly, farmers in the developing countries
effectively organize themselves and become articulate. In due course they may very welI be
market parties as strong as their counterparts in the developed countries. Already, particularly
in some countries in the Far East, the growing organizational and political maturity of the
irrigators is modifying the processes and procedures by which irrigation infrastructure is
expanded, altered, maintained and managed. In these countries, the farmer is an entrepreneur,
a decision maker in interaction with other decision makers including the central government.

DISAPPOINTING PERFORMANCE OF SYSTEMS AND AGENCIES

It is against this setting that irrigation systems have been built, operated, maintained,
rehabilitated and used. And in each of these activities, major problems increasingly come to the
surface. What promised to be one of mankind's major steps towards intensification and
expansion of agriculture has become an often disappointing investment, a burden on national
governments and the focus of rent-seeking and tortuous communication between the farmers and
agencies.

The observed malperformance of irrigation systems has contributed to a substantial
reduction of international and national investments in this sector. Annual lending and assistance
for irrigation in South and Southeast Asia by the major international agencies (WB, USAID,
Japanese Overseas Economic Cooperation) has gone down from US$I,301 million in 1977-1979
to US$608 million in 1986-1987. Public expenditure in some Asian countries has fallen by 40 %
(Bangladesh 1981/1985 compared to 1986/1989), 55% (Philippines 1976/1980 to 1986/1990),
46% (China over the same period), and 20% (India). Only in Thailand and Indonesia has such
investment increased (Rosengrant and Svendsen 1993).

What then are the problems that have fed this disenchantment? Below we discuss the major
ones: the underutilization of irrigation potential by farmers, poor management of irrigation
systems, inadequate maintenance of irrigation infrastructure, poor performance of irrigation
bureaucracies and the meagre recovery of costs from users.
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Underutilization of irrigation facilities

Institutional comext of irrigation manIlgemem transfer

The potential contribution of irrigation to increased agricultural productivity, as calculated under
test conditions, assumes full commitment of well-informed and motivated farmers who have the
necessary inputs at their disposal, aim at maximum production, solve all mutual disputes and
are capable of incorporating the timing of irrigation water in their agricultural calendar. These,
of course, are optimistic assumptions. Most irrigation systems never come even close to their
theoretical production results, because of farmers not adhering to recommended practices, not
having the complementary inputs or simply not fully switching to irrigated agriculture.

In Zimbabwe, for example, many farmers in the somewhat better agro-ecological zones,
prefer to concentrate on their rain-fed crops in the wet season at the cost of their irrigated land,
because of better returns and more individual flexibility. In India, most tail-end farmers in the
larger systems virtually ignore the irrigation potential, because they have learned that water
supply is too erratic. In Bangladesh, many farmers in larger schemes have found that water
allocation is beyond their control and do not take chances by applying the full and expensive
dosages of fertilizer.

Poor management of systems

The single, possibly most important factor responsible for the disappointing returns on irrigation
investment in the larger systems, is the failure of proper, reliable and responsive management
of the main system. Most systems are built by or under the control of the same agencies which
are subsequently in charge of their operation. These agencies might be effective and efficient
in design and construction, they seldom are in responsive system management. In many of the
larger systems in countries such as India, Bangladesh and Indonesia, there is not really any
management of the system in terms of deliberate water allocation and rotation over time and
space in response to actual circumstances. There is only administration. As documented
elsewhere (e.g., Chambers 1988), fixed schedules are blindly attended, regardless of rainfall,
evaporation losses or actual demand. Multi-actor communication, if taking place at all beyond
incidental meetings, does not usually lead to revising or fine-tuning water delivery. Farmers'
actual behaviour, such as sinking private tubewells, flooding fields or avoiding night irrigation,
are ignored and incentives for more economic use of water are often absent. Tertiary blocks
might have their water users' committees, offtakes might have a farmers' committee, but formal
and factual influence by farmers at scheme level is usually lacking. Demand is not aggregated
into requirements at system level; a platform and methods for rationally and publicly reconciling
conflicting demands are absent. The centralized character of the responsible agencies reinforces
the blueprint logic of engineering sciences and results in rule-oriented administration, rather
than management led by opportunity and demand.

Inadequate maintenance of irrigation infrastructure

"Big push" centralist promotion of development emphasized investment. As long as irrigation
infrastructure kept on expanding at full throttle, little attention was paid to the" softer" issue of
maintenance, sometimes none at all. The government budgets for maintenance were low, the
organizational concepts regarding maintenance were primitive. Maintenance was left up to
whomever was interested, undesigned, unorganized and totally underbudgeted.

As a result, the irrigation systems so painstakingly built and at such considerable cost,
deteriorated and gradually lost their service capacity. The answer, quite often, was to launch
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rehabilitation projects, investments to cater to backlog maintenance. In many countries,
Indonesia and Pakistan for example, rehabilitation projects and programmes came to command
quite large proportions of the development budget, and expansion of the infrastructure
increasingly lost to restoring service capacity built at an earlier date. The consensus today is that
proper maintenance of the irrigation infrastructure is at the core of sustaining levels of service.
Much less consensus exists, however, with respect to how this can be achieved. In fact,
maintenance has proved to be an unruly issue, with a complexity neither anticipated nor
bargained for.

Maintenance refers to a continuous process of adaptation of the facilities concerned in
response to the dynamics of its multidimensional environment. In most cases in which
maintenance was paid attention to in the past, however insufficiently perhaps, the decisions were
taken at levels in the hierarchy of the government, often far remote from the actual perceived
need for maintenance. Most dimensions of maintenance, however, are local, tangible and
concrete. They require consultations and decisions at the down-to-earth levels of farmers,
farmers' organizations, and local levels of government, which take us right back into the multi
system society, discussed earlier. Maintenance is a multidimensional process of adaptation,
operating across a sizable number of actors and interests. For maintenance to be both effective
and efficient, these varied interests must be reconciled, inevitably through explicit as well as
implicit negotiations.

Ultimately, we are discussing here the modalities of shifting balances of power. Functional
shifts in connection with the maintenance of irrigation systems concern the decline of authority
of a typical "infrastructure development agency" and the ascent of a typical "routine
governance" agency. A second connotation of the shifting balances of power concerns the
respective roles of the public and the private sector. As a country grows out of the mono
objective facility-building phase, and maintenance of productive capacity becomes a powerful
ingredient of daily political techno-economic and social life, many functions hitherto mandated
to the government are being transferred to the private sector.

Poor performance of irrigation bureaucracies

The capability of irrigation bureaucracies to learn, adapt and develop has turned out to be quite
limited. Their lack of responsiveness has been widely noted. In countries with major
investments in this sector, the national agencies responsible for the sector carry much political
clout. They often are "empires" not effectively accountable to public and professional control.
It is interesting to note that in countries such as Bangladesh, India and Pakistan, the irrigation
bureaucracies succeeded in staying out of the horizontal coordination arrangements which other
departments are normally subjected to. They report only within their own structures, while
budgets for investments are negotiated almost directly with international agencies. The
boundaries between these agencies and their environments are sharply drawn, with the agency
having considerable leverage and autonomy and public accountability proportionally low.

Possibly not unrelated to this is the often displayed limit to internal dynamism: the ability
to innovate, to foster new ideas and to meaningfully link incentives to actual performance at
field level. Careers in irrigation agencies tend to be determined by the progress of time or by
merit with regard to design, construction and administration. Involvement in operation and
maintenance is less rewarding, and largely left to lower-level staff more vulnerable to local and
political pressures. While many irrigation systems never came close to their design capacity,
showed losses of between 30% and 60% of the available water, rapidly deteriorated through
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Today's view: society as a market place

-------

Party A

Party
n

FIGURE 4
Various approaches and their targets

IFarmer I

/~
[Irrigation I 4~.lrrigation
ISystem ,Agency

Institutional Context 4

Nati~nal Policy Context

1. On-Farm Development

2. Promoting Participation

3. Strengthening Agency

4. Irrigation Management
Transfer

5. Institutional Reform

6. Policy Reform



Irrigation management transfer 77

siltation of dams, salinization, waterlogging and poor maintenance, many agencies did not learn
the lessons contained in these facts.

Meagre recovery of costs from users

Irrigation in many countries represents one of the largest single sectors in terms of capital
investment; it also represents a substantial drain on the treasury in terms of recurrent expenses.
This has been widely recognized and many attempts have been made to recoup some or all of
these costs from the users. The rate of success, however, is disappointing. Systems based on
collection of taxes related to the land have often failed to even recover the collection costs, as
in various parts of India. Systems where water users have to pay specific charges in order to
qualify for specific water gifts tend to be cumbersome and hard to enforce.

Arrangements based upon irrigation service fees, where fee and service have a direct and
locally determined relationship that reflects local cost levels have not yet resulted in consolidated
systems and procedures that actually generate most or all of the required funds. Yet, there may
be a good future in this type of arrangement. The introduction of the irrigation service fee (ISF)
arrangements is in an early stage in the programmes which we help to develop and execute in
Bangladesh and Zimbabwe. The ISF programme in Indonesia, also assisted by us, has by now
reached a coverage of hundreds of thousands of hectares and is still expanding. As promising
as these efforts can be, there often remain considerable levels of hidden subsidies, because
collection and enforcement costs are met from public sources, salaries of various government
staff and most of their overhead costs are not included and none of these programmes, so far,
recover all recurrent costs.

Of course, there are interesting and positive examples such as the Philippines, South Korea,
Mexico, or the commercial farmers in Zimbabwe, where a substantial portion of operational
costs are recovered from users. There are also encouraging cases of private-sector operators
taking over after the government has withdrawn from some portion of irrigation provision, such
as the case of Bangladesh where formerly government-owned deep tubewells are now privately
owned and run, without subsidies. Other major and more frequent positive exceptions with
regard to cost recovery can be observed in many of the smaller, farmer-managed systems, in
which the users have no choice except to carry their own costs. But these are, indeed,
exceptions in terms of hectares.

DIRECTIONS FOR IMPROVEMENT

It appears that irrigation planning, management and supervision are at a difficult juncture. While
the need for additional food production is undisputed, with unacceptably large (and again
growing) numbers of food deficit people, and while physical resources do not and cannot
increase proportionally, traditional approaches towards public management of the irrigation
sector seem to have reached their limits. In increasingly complex, diverse and rapidly changing
societies, central control over farmers and over the infrastructure they might use is losing its
credibility and effectiveness. Whereas the infrastructure for large-scale irrigation still represents
an inevitably public and centrally led intervention, the established institutional mechanisms for
allocating the use of such infrastructure, its control, operation and funding are becoming
ineffective, inefficient and unaffordable.

Of course, the above problems are not new. They have been amply observed and have
given rise to more or less systematically conceived and implemented strategies for removing
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such problems. The last decade has seen a succession of such strategies, each emphasizing
another aspect and proposing another approach and level for intervention. And this decade is
likely to see yet other strategies. The following approaches have, successively, presented
themselves:

1970s-1980s:

Late 1980s-mid 199Os:
Mid 199Os:
Late 199Os:

I) On-Farm Development (OFD) and other measures aimed at
farmers.

2) Promotion of farmers' participation.
3) Strengthening of irrigation agencies.
4) IMT.
5) Institutional reform.
6) Policy reform.

Each of these approaches tackles another aspect of the noted problems. And, put in the
above sequence, each one tackles an increasingly wide range of factors.

o OFD approaches focus on what farmers should do to optimally use the opportunities
provided by the irrigation system.

o The approaches centred around the promotion of participation emphasize the interface
between agency and farmers and intend to better incorporate specific water user needs and
views into the way systems are designed and managed.

o Efforts towards strengthening irrigation agencies focus on possible weaknesses of the
organizational and human resource aspects of these agencies, in order to make them more
efficient and capable.

o IMT deals with the issue of responsibility and authority over (parts of) irrigation systems.

o Institutional reform takes the structure, strategy and resources of existing organizations
as its central object.

o Policy Reform takes a wider and longer-term view of public and private responsibilities
with regard to natural resources management, of which irrigation is one aspect. One could
visualize the specific fields of attention of these various approaches as follows:

The first three approaches have an essential element in common: each focuses on one,
though different, dimension of the central triangle of farmer-system-agency relationships: OFD
tackles the user-system aspect. Promoting participation targets the relationship between the
farmer and agency. And agency strengthening attempts concentrate on the agency-system
relationship. These one-dimensional approaches will be briefly discussed below. Thereafter,
more detailed attention will be given to IMT and, in the concluding section, the last two
approaches will be discussed.

Early, one-dimensional approaches

On-Farm Development. The first major drive towards improved utilization of irrigation
infrastructure was directed at farmers. As the end users of systems, they have been identified,
approached, counted, observed, selected, trained, mobilized, forced, flattered, moved and
motivated. The most characteristic effort can be found in the many OFD programmes, executed
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all over the world. These are aimed at improving the physical and operational environment at
the farmers' level, promoting efficient water use, enhancing skills and internal organization of
water users. Often, as in the case of the Command Area Development Authorities (CADAs) in
India, great efforts are made to encourage farmers to rearrange, level, contour and otherwise
prepare their lands, to establish strict water rotation routines, to use the other inputs as
prescribed, to draw on agronomic advice and to strictly adhere to extension messages.

While these programmes have absorbed very substantial funds, their success has been
limited. Of course, farmers need sound knowledge and skills to use irrigation resources wisely,
and those should be reinforced. But when farmers experience that their individual and low-level
collective efforts do not make much difference because the actual delivery of water remains
beyond their control and the larger system performs poorly, their interest in "keeping their end
of the bargain" will dramatically decrease. This is compounded by the fact that such OFD
programmes are often executed by under-equipped agencies, other than the irrigation agency
itself. Much of the CADA experience shows that enhancing lower-level skills without
addressing issues of system management is not worth the effort.

Participation. The recognition that water users should be involved in design, planning,
operation and maintenance has led to increasing insistence on farmers' participation.
Socioeconomic surveys can be seen as an early attempt to incorporate farmers' views and
characteristics into design. Consultation of farmers and the demand for farmers to contribute
to construction are another step towards their involvement. The formation of farmers'
associations, water users' committees, water or scheme management committees and similar
arrangements can be seen as a serious effort to share the burdens of management, coordination
and resource allocation. And indeed, today there are few systems that do not have, at least on
paper, some form of user involvement by way of committees, associations, etc. And wherever
significant progress has been made in improving the performance of (aspects of) irrigation
systems, substantial success in establishing and consolidating user participation has usually been
a major, positive element.

The problem, however, often lies in the poor attention given to the actual generation and
shaping of such participation and to the limits of real influence given to farmers. The process
of bringing farmers together in decision making and resource management and establishing a
meaningful interface between farmers and agencies, is often underestimated or only gone
through in a shallow manner. Although much is invested in physical engineering, little is spent
on "social engineering". And participation in most larger systems is severely constrained by
the unwillingness of middle and higher echelons in irrigation agencies to share power with
lower levels and with the farmers. In addition, much of the actual management of the system
is not subject to systematic control: not by farmers or by the agency. This, again, points to the
striking lack of accountability of agencies' staff and the weakness of managerial arrangements
linking staff behaviour to water flows.

Strengthening ofIrrigation Agencies. In view of the earlier experiences, a logical and currently
popular approach aims at improving the agencies themselves. And of course, proper skills,
systems, knowledge and regulations need to be present in any organization dealing with such
a demanding and complex mandate. Human resources development by way of the various forms
of training, systems development (management, information, finance, planning and other aspects
of organizational competence) and the provision of proper incentives and resources to
organizations are essential. And much has been done about this. Impressive information
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technologies have been developed, technical skills are at times superb, and costly training
programmes are executed.

But glaring weaknesses remain in too many places. Most irrigation agencies have kept their
mono-disciplinary culture, their vertical rigidity and their aloofness to farmers' realities. The
transition from training individuals to actually changing structural aspects of the agency,
especially reward and promotion systems, is often not made. The level of technical skills and
dedication is usually high, but the signals that many organizations send to their staff are often
confusing. Routines are prized, experiments are spurned. Rent-seeking is common,
accountability is mostly upwards (where users are not represented). There is a persistent
reluctance or failure to tackle the challenges of flexible operation and responsible maintenance.
There is a refusal to face realities. Substantial efforts of international agencies to negotiate or
enforce substantial changes of national irrigation agencies, even where their funding is used for
leverage, have accomplished little (Nijman 1993). The political clout of such agencies in
combination with the inherent problems of changing large-scale bureaucracies has proved to be
a major obstacle to change.

IMT: reshaping the triangle

The idea that responsibility and authority over (formerly agency-managed) irrigation facilities
should be at least shared with or entirely handed over to farmers, has been gaining acceptance
for some years. IMT, in our analysis, does not merely tackle one of the three dimensions of
the farmer-system-agency triangle; it attempts to change the terms or shape of the entire
triangle. And it attempts to deal with all of the three dimensions in their physical, institutional,
financial and social interrelatedness. Some lessons have, by now, been learned about the
conditions that significantly affect the scope for effectiveness. The more interesting lessons
concern the environment, agency, farmers and the IMT process itself, and are briefly identified:

The Political and Economic Context. Effective transfer of control over public investments
represents a change of power. A political commitment to effective IMT is, therefore, essential.
And this commitment is especially required where IMT means handing over parts of larger
systems (as opposed to transferring entire systems). This was clear in successful cases, as in
the Philippines, Mexico, Ni.geria and Nepal. Or in, as yet, less-successful ones as in
Bangladesh, India and Zimbabwe. Without unambiguous support from higher levels, IMT tends
to get blocked or ends up in administrative and legal wrangles. On the other hand, the capability
and involvement of local government constitute another deciding factor. Irrigation agencies
cannot or will not carry out the process of IMT by themselves; support and, at times, correction
by other segments of the government machine are needed, also to mediate between the agency
and farmers. And the local government (at block, district or provincial level) can be the
effective third party, whose presence is required in any case as IMT concerns the transfer of
control or even ownership of public assets.

The IMT process is delicate and full of potential conflict. Because of this, it will more
readily take place under relatively stable political conditions. This can be the stability of an
autocratic and hierarchical government or the stability of a consensual, democratically controlled
government with a clear political commitment to the goal and process of IMT. But in either
case, IMT does not mean that the government simply withdraws from irrigation management.
In many ways, the need for public-sector intervention only becomes more sophisticated. Direct,
centrally led implementation and administration are replaced by decentralized management on



Irrigation nUJnagement transfer 81

the one hand and by much more delicate and responsive creation of an "enabling enviromnent",
often at a much higher level of intervention, on the other.

With respect to economic conditions, it is obvious that farmers need to make reliable
profits to justify their (increasing) contribution to the costs of irrigated farming. The
comparative advantage of irrigated agriculture has to clearly outweigh the high costs and
considerable risks involved. This is, first and foremost, a matter of reliable system
performance, but almost as strongly, one of market prospects. As the World Bank puts it in its
inimitable language: "the price must be right". But prices are not spontaneous events. The
organization of buyers, sellers and intermediates, marketing arrangements, transport and storage
facilities, access to credit and other banking functions, all affect price-setting and the position
of market parties. And again, while reducing its direct involvement in irrigation management,
the government has to assume much more diverse and variable roles vis-a-vis the economic
enviromnent, which might require new skills, systems and political agendas. In the process of
IMT, it can become painfully obvious that irrigation has so far attracted substantial, often
hidden, subsidies and that, under full transfer of managerial and financial responsibilities to
farmers, existing irrigation systems and methods cannot be viable any more. This requires more
carefully targeted and monitored economic and agricultural policies where developing or
maintaining irrigation resources becomes just one of the many choices to be made.

The Irrigation Agency. A substantial degree of commitment within the agency is required, for
IMT to take place. And this can be greatly encouraged by forcing the agency to increasingly
rely on contributions from water users, as opposed to having a more or less automatic annual
budget from central, public sources. In fact, the phased reduction of funds for O&M might be
an essential pre-condition (Svendsen, Adriano and Martin, 1990). For this to be effective, it is
also necessary for the agency to gain a considerable degree of administrative and fiscal
autonomy, which will make it possible and necessary for agency and groups of farmers to enter
into new arrangements.

While these are necessary conditions, they are not sufficient, certainly not if the new
situation requires the agency to remain actively involved in O&M of parts of the system. There
needs to be a more immediate incentive for the agency to take this responsibility and users'
satisfaction (more) seriously. Two approaches have been shown to be effective: (a) creating
direct material incentives through allowing staff of the agency to keep a portion of fees collected
from users, and (b) arranging for users to be represented at sufficiently high levels within the
agency to influence decisions about staff management and budget. This, of course, is a drastic
change from most existing situations, where participation by farmers usually does not go beyond
expressing needs with regard to systems. And these are changes that will happen to the extent
genuine decentralization takes place within the irrigation agency itself. IMT always involves
some form of negotiation with groups of farmers and, for this to take place, considerable
latitude for local branches or sections is necessary.

The challenge is to provide not only such flexibility and the desire to use it, but also to
provide support and guidance to staff to act and interact in hitherto unknown ways. Such
support can be internally established (e.g., through instituting new sections within the agency)
or be externally mobilized (by contracting specialized institutions to arrange for training,
monitoring and research). But in either case, a longer-term and more strategic concept needs
to be developed about the new tasks and style of operation required for successful collaboration
with farmers who will extend their responsibilities.
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Farmers. It is clear that handling additional responsibilities at farmer level requires new or
more capacity at individual as well as collective level. At the individual level the farmer will
have to develop a (more) entrepreneurial orientation: recognizing and grasping opportunities in
a market situation. The option of irrigated agriculture acquires a more clear-cut economic
aspect, to be balanced against and among others. It needs to be well understood that IMT does
not only or mainly present benefits to farmers. The withdrawal of direct public involvement has
its price: at least a financial one, as a large share of operational costs will be borne by the water
users. There is also a possibly greater risk of conflict and unreliable supply.

When questioned, many farmers in medium- and large-scale irrigation schemes in
Zimbabwe, for example, preferred agency management to be continued, as they would rather
rely on (stable and relatively impartial) agency operation than on (possibly unreliable and
contentious) mutual arrangements. Collective costs can be high for farmers: the burden of
financial and logistic management can be considerable and demands a level of organizational
competence that cannot be taken for granted. Identifying, accessing and using specialist services
(e.g., for equipment, repairs and energy), enforcing regulations, acting against defaulting
members, resolving internal disputes and mobilizing internal resources are among the many
tasks now to be shouldered collectively. For these, the skills and institutional capacity need to
be developed. And it is not certain whether all socioeconomic situations allow such capacity to
evolve in an equitable way. Privatization of deep tubewells in Bangladesh has, so far, mainly
benefited the wealthier farmers, who could afford the related investments and who have access
to the relevant support services. Access to markets and capital becomes a crucial factor when
IMT takes place and, where this is severely biased, IMT can actually reinforce such biases.
Such risks tend to be higher as scheme size increases and as the differences in socio-economic
and/or physical situation (in terms of location, soil, access to water, etc.) tend to be greater.
And finally, the reduced role of public agencies can increase the risk of short-term exploitation
and long-term destruction of the fragile land and water resources that are at stake. With the
withdrawal of the possibly mitigating and regulating role of irrigation agencies, a free-for-all
situation can jeopardize equity as much as sustainability.

The Process of IMT. There are, by now, well-documented cases of successful management
transfer (among them: Burns, 1993; Svendsen, 1992; Burns and Amanto, 1992; Yoder, 1994;
Korten, 1989; Vermillion, 1991). A few lessons can be tentatively formulated. The main one
has been mentioned already: the requirement of a clear and consistent political commitment at
higher levels, which effectively translates into incentives for IMT at lower levels within
irrigation agencies which leads to the direct involvement of local government institutions.
However, while the political target in terms of the desired end situation needs to be clear, the
process should be conceived in a phased manner and be allowed considerable operational
flexibility. In all successful cases that process has, in fact, been a learning process, with ample
opportunity for trial and error before detailed policies and regulations were consolidated: a
process bringing a range of agencies at various levels together in intensive, open-minded
interaction and reflection.

This points to two other requirements: process facilitation and documentation, in most
situations by a third party. IMT requires transformation of agencies, farmers' organizations and
their mutual relationships and this requires skilful support, monitoring and facilitation. It is, in
many cases, doubtful whether the irrigation agency itself is the proper institution to provide
such support. Not only does such an agency, as a rule, not have the relevant process skills, it
is too much a party in a potentially stressful situation. An independent third party might be
more appropriate. At the same time, it has become clear that immediate involvement of and
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trust among agency staff is an indispensable ingredient. If this implies a more gradual process
or a degree of compromise, that could still be the preferred approach to achieving long-term
success. IMT, if forced upon agencies, especially by donor agencies, can and will be boycotted
through public opposition (which creates opportunities for political manipulation) or, even more
effectively, through passive resistance. In many situations, agency staff will be required to
advise and assist in future, be it in another role, and this is one more reason not to alienate
them. It is clear that the need to coopt a possibly reluctant irrigation agency presents a delicate
task, compounded by the need to think through the question of what the future task and
structure of the agency will be. If this future is not conceived in time, one can end up in such
a situation as the Bangladesh Agricultural Development Corporation, where 20 000 employees
made workless but not jobless and certainly not voiceless, now constitute a powerful lobby,
paralysing divisions regarding the BADe's future.

FUTURE CHALLENGES: INSTITUTIONAL AND POLICY REFORM

It is not clear, in most countries, where the process of decentralizing, devolving and sharing
irrigation management responsibilities will end. As discussed elsewhere (Vermillion, 1991) there
is a wide range of options, ranging from "merely" decentralizing and sharing financial
responsibilities (e.g., by way of irrigation service fees), via joint management to privatization
of assets. Each country needs to find its own solutions, often differentiating further for the
various technologies, sizes, regions and socioeconomic situations.

But one thing is clear: IMT will affect the irrigation agencies as much as it will affect
farmers. These changes will go far beyond the effects of earlier efforts towards strengthening
these agencies. In fact, they probably will change the character of these agencies to such an
extent that the well-known triangle of user-system-agency might lose its basic characteristics.
Instead of reshuffling well-defined responsibilities between formally established water users'
associations and government-controlled irrigation agencies, a wider range of institutional
arrangements is emerging, including public-private partnerships, semipublic water corporations,
community-based farmers' organizations, commercial contractors, development associations
sponsored by local government, water vending subcontractors, and others.

These are the contours of institutional reform that are evolving as the next, and even
more dramatic approach. The large-scale irrigation agencies, established and matured in another
era, might have in-built limitations that make them less productive partners to farmers
increasingly assuming management and control functions and needing less control but more
support. The fluidity of this new situation, the need to create or imitate market-like situations
and the necessary shift from operational towards enabling roles require another type of
organizational dynamics. Instead of being water users, selected by and organized around an
irrigation system and agency, farmers will become the organizing party: selecting, negotiating,
contracting and using a range of services of which water supply win be one.

In small-and medium-sized systems, there might not be many continuous roles left for
irrigation agencies, considering the fact that specialized private-sector institutions might be more
efficient and interested in providing the incidental services that will be demanded by the groups
of farmers acting like (paying) clients. In larger systems, there will remain a long-term role for
one or more central agencies, charged with such functions as water production, regulation,
allocation and monitoring. Political, financial, economic and environmental aspects will become
more and more central to such functions, as distinct from the more technical and "hydrological"
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concepts underlying the classical irrigation agency. And, at the same time, such aspects need
to be conceived and managed in a more responsive and cost-efficient way than centrally man
aged and funded bureaucracies tend to allow or encourage. It is not clear whether the classical
irrigation agencies could, or should, make this shift. Their strengths do not lie in those fields.

This points towards the need for institutional reform; preparing, facilitating and effecting
deliberate choices with regard to the mix of public, private and voluntary institutions that, in
interaction with water users, can take up these new challenges. These institutions, separately
and jointly, need to match resources, opportunities and activities with respect to irrigation (and
drainage) in increasingly specialized and sophisticated ways, and also in increasingly intensive
and dynamic interaction with an expanding range of other institutions. This poses a challenge
to professionals, governments, donor representatives and others associated with the irrigation
sector for which no ready formulas exist.

And this challenge of institutional reform will be further compounded by the fact that
irrigation cannot and should not be treated as a relatively isolated domain. The intricate
relationships to drainage, water control and flood management have already been recognized.
In some countries, the deliberate search for institutional arrangements that bring these aspects
together is rapidly intensifying. In Egypt, for example, we are exploring how the concept of
regional Water Boards can be adapted to local circumstances to address issues of regional water
management and drainage. In Bangladesh, where the Flood Action Plan has put long-term water
management on the political and donor agenda in a major and controversial way, Euroconsult
helps to execute a real-life pilot project in compartment-based water management, which will
bring together irrigation, drainage, flood control, agriculture and aquaculture.

But the issue is more profound; water is becoming recognized as an increasingly scarce and
essential resource. Not just for agricultural purposes, but for the survival and development of
entire social and ecological systems. With growing frequency and bitterness, local, national and
international conflicts arise and escalate about access to and control over surface water and
groundwater. Environmental degradation is more and more directly linked to the quality and
availability of water, an asset that rapidly acquires the characteristics of an exhaustible natural
resource. The notion that water is a free commodity, to be tapped at will for more intensive and
extensive agricultural production is not valid any more.

This introduces two new aspects, for which no ready answers exist; the price of water, so
far calculated only in terms of the costs of services related to its handling, needs to be
reconsidered in view of more fundamental economic aspects of using this finite resource. This
complicates the way irrigation should be treated, as just one application of water, in
increasingly stiff competition with other applications. This requires a level of sophistication in
prioritizing, regulating, legislating and monitoring water allocation and utilization for which
neither farmers nor irrigation agencies are prepared at present. And the other aspect also points
away from irrigation agencies and farmers: water utilization needs to be understood and, to the
extent possible, managed within hydrologically defined spatial areas (essentially watersheds) and
from a multidisciplinary point of view. Most irrigation agencies in developing countries observe
different spatial patterns and historically operate outside local and regional structures and
formats. The mono-disciplinary character of these agencies, their limited ability to assess their
ultimate impact, and their mono-functional treatment of water have been noted earlier.

All of this points towards the need for policy reform, which will go beyond the present
emphasis on IMT and the emerging trend towards institutional reform noted above. The need
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for conceiving, executing and monitoring long-term policies concerning more selective and
responsible use of water within large ecosystems is increasingly felt. The absence, in most
developing countries, of institutions capable of dealing with such a level of complexity and
controversy and, at the same time, capable of moving back and forth between abstract, long
term analysis and vision and very mundane levels of administering, sanctioning and regulating
is obvious. This absence will become more perilous, where a central, dirigiste government is
forced to retreat, but where interdependency and social and ecological risks intensify. In a
situation where public agencies are redefining, and often reducing their roles, the capability to
initiate and sustain policy reform in this sector is decreasing, rather than growing. And this, in
the end, is a capacity that cannot be substituted by external expertise or fostered by international
agencies. It needs to be rooted in the political and institutional fabric of society itself.

IMT, of course, is not meant to be an answer to this problem. But more serious is that
IMT might compound the problem, by introducing an increasingly fluid multi-actor situation,
not only beyond the traditional control of the traditional, central irrigation agencies, but beyond
any control at all, at least within today's institutional arrangements! This might be an
unintended and unanticipated side of what, otherwise, appears to be an answer to a genuine
problem. A problem, however, that is part of a larger one.

CONCLUSIONS

Centralist, big-push government interventions achieved an unprecedented and needed expansion
of the world's productive stock of irrigation infrastructure over the past forty to fifty years.
However, the institutional strength that made all this possible is at the same time a major threat
to the sustainability of the services to be rendered by the infrastructure. Increasing scarcity of
the world's land and water resources, changing production functions, changes in society itself
and both the institutional complexity of and the sharply increased need for proper maintenance
are major factors that force the institutional infrastructure to irrigation development to change
profoundly. The roles of the state, the private and voluntary sector are being rethought, in many
countries competencies are being reformulated, multi-party consultation and negotiation are
becoming the rule rather than the exception in maintaining, altering and expanding the irrigation
sector. New legislative, financial and organizational arrangements are being explored.

Today well-tested instruments, policies, organizational and financial configurations are still
lacking to ensure the institutional sustainability of irrigation. Yet, our database is increasing.
Intelligence is being built up by institutions like the International Irrigation Management Institute
(IIMI), by research departments of agricultural universities, by research teams and by projects
run under the auspices of international agencies. In addition, however, we are learning from
fieldwork, from projects and programmes geared towards actually changing the institutional
infrastructure. Such projects can, if properly designed, documented and shared, indeed be taken
as policy experiments (Rondinelli 1983) and might, at present, offer the only way to learn and
increase our collective grasp of a confusing and changing world.

Perhaps this helps to remind us that, after all, development is not a project in the hands
of the central government, nor a technical matter. It is instead a process of history involving
many actors with diverse interests in complex and ever-changing interrelationships. A process
that often triggers conflict and that will only gradually reveal its meaning. There are no
shortcuts to development.
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Gender aspects of irrigation management transfer:
rethinking efficiency and equity

Through irrigation management transfer (IMT) , governments basically pursue the following
objectives:

o Improving the management performance and sustainability of irrigation systems.
o Reducing government costs for O&M.
o Reallocating scarce resources to more technically or more inherently governmental

purposes (Vermillion 1991).

Performance improvements and cost reductions are primarily to be achieved through the
introduction of quasi market incentives into the management of public irrigation systems
(Rosegrant and Binswanger 1993), which is to be accompanied by the simultaneous development
of strong grass-roots level institutions and organizations which are to form the link between the
numerous small irrigating households and the agencies responsible for management at higher
levels of the irrigation system (Small 1989). IMT holds out the hope that by changing the basic
structure of socioeconomic relationships among irrigation agencies and farm households, the
incentives and behaviour of both will change to create more effectively managed irrigation
systems.

Research results documenting irrigation management transfer experiences are scarce in
general (Seckler 1993; Vermillion 1991), but there are no studies at all about the impacts of
these experiences at farm household level. (This in itself is probably due to the emergence of
a more "businesslike" climate in development thinking and practice of which privatization and
turnover are important elements. Policy and research focus has gradually shifted from
"individual farmers" to the agriculture sector; from the micro level to the macro level.) This
is worrisome for a number of reasons, the most obvious one being that the gains of IMT are
partly to be achieved by changes in the behaviour of members of irrigating households.

This paper will explore the meaning of IMT from a gender perspective, i.e., the
perspectives of male and female members of irrigating households. It will first argue that it is
necessary to clarify who is included in the group of users of irrigation services. In most IMT
literature, water users are implicitly assumed to be male individuals, while in reality water users
are organized in a household collectivity with members of both genders who have parallel,
complementary and sometimes conflicting roles, needs and interests with respect to water.

Gender differences at the level of the household indicate that women and men will be
differentially affected by changes in the costs and benefits of irrigation as brought about by
IMT. Those changes are to occur primarily through improved markets on the one hand, and
improved institutions on the other. Both markets and institutions are known to be gender-biased,

Margreet Z. Zwarteveen
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TABLE 1
Background information on the irrigetion systams studiad

Notes:
~ The exact number of households cultivating land in the command

area are not known, because land records are unreliable and not up
to date.
Rajangane and System H of the Mahaweli are both in different
stages of a process of partial management transfer to farmer
organizations.

Country Sri Lanka Sri Lanka Nepal

Name Rajangane Mahaweli-H Chhattis Mauja

Construction 1965 1977-BO 1850
date

Command area 7200 ha 29434 ha > 3500 ha

No. of 6000 29500' 2500
households

Crops rice rice, chili, rice, wheat,
onions maize

Management joint joint
..

male users

O&M agency and agency users
users

in the sense that they do not
fully recognize that all economic
activity works through gendered
relationships (Elson 1993).
Based on theoretical arguments
that critically examine strategies
of economic reform in other
sectors with respect to their
gender consequences, the
second part of the paper will
explore how "market gender
distortions" (cf. Palmer 1991)
affect the success of IMT in
terms of effectiveness and
impacts on women. In the third
section, the fact that women are
generally absent as formal and
active members of water users
organizations is discussed. It is
argued that more active efforts
to include women as participants
in institutions that determine
choices that directly affect their lives are justified. Arguments will be illustrated with examples
derived from case studies that are currently carried out by IIMI in Nepal and Sri Lanka, and
with examples derived from studies carried out by others (Table 1).

WHO ARE THE USERS OF IRRIGAnON SYSTEMS?

Most articles and papers dealing with IMT refer to "farmers" or "water users" without
specifying their gender, and some even explicitly deny the possibility of farmers or water users
belonging to the female gender by systematically using "he" and "his" (see for example, Lam
et ai. 1993; Small 1989). This apparent gender neutrality masks the fact that water users may
be female, and thus ignores differences that may exist between the needs of men and women.

Women are using water in different capacities. They first of all use water in their roles as
co-farmers. Thinking of water users as (male) individuals reflects a deeply rooted and
widespread conception of a farming household as consisting of a male head (who is the main
farmer, decision maker and income earner) his wife (who is engaged in household tasks, looks
after the children and occasionally helps her husband in the fields) and the children. Implicit
in this conception is that the decisions and behaviour of the senior male adult member of the
household adequately reflect an intra-household consensus. This is not true in much of the
world. Even in societies where norms and values strongly support the idea of the man as the
provider and decision maker, the reality often is that women are actively involved in agricultural
work, provide a large share of the household income, and participate in decision making
regarding agriculture.

Farming is a collective endeavour of the various male and female members that belong to
a farm household. The specific ways in which resources, labour and incomes are divided and
shared among female and male household members vary across and within cultures and regions
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(although women are almost universally the ones most responsible for domestic activities and
child care), but almost everywhere in the world women are much more involved in agricultural
tasks than is assumed and reflected in official statistical sources.

Even the very task of irrigating is not necessarily or naturally confined to men. In Nepal,
irrigating is a joint responsibility of both husband and wife. Men are more heavily involved in
field work in the early stages of rice production, during land preparation and ploughing, and
this is also the time when they take more responsibility for irrigating. During later stages of
crop growth, women predominantly irrigate. Monitoring crop growth and deciding when water
gifts are needed are very much linked to the predominantly female responsibility of weeding.
When irrigation turns occur at night, both men and women prefer to go together, or with a
neighbour or relative, out of fear for snakes (Neupane and Zwarteveen 1994). In Sri Lanka,
irrigating of rice fields is traditionally thought of as a male task. There are nevertheless quite
a number of women that can be found in the rice fields, opening and closing the bunds and
monitoring the flow of water. Women's roles are more important when it comes to irrigating
other field crops, such as chili and onion. And, contrary to the common belief, there are even
some women who are actively involved in water management at the level of the field channel
(Zwarteveen et ai. 1994).

However, whether or not to consider women as water users depends not only on whether
they are physically involved in the task of irrigating. In many cases, male and female farm
household members both contribute to the production of irrigated crops and both benefit from
the use or sale of these crops (Table 2). Because of intra-household gender-based divisions of
labour and responsibilities and because of intra-household income-sharing arrangements, women
and men do not always and automatically have the same interests and needs with respect to irri
gated crop production, and by consequence, are also differentially interested in irrigation ser
vices, and thus differentially motivated to invest more time or resources in irrigated production.

In Nepal, when discussing the adequacy of water deliveries, men expressed most concern
about enough water being available to allow a timely start of the rice season. Women shared
this concern, but unlike men they also stressed the importance of water being available during
the season, because a lesser ponding depth in the rice fields directly increases the time they
need to spend on weeding (Neupane and Zwarteveen 1994). In Sri Lanka, especially in some
of the poorer households, women find it difficult to secure a part of the income from the sale
of the rice harvest. Many of their husbands spend part of this income on buying liquor. As a
consequence, some women prefer to work as wage labourers on others' fields instead of
working on the fields that belong to their husband: they themselves can control the wages thus
earned (Zwarteveen et ai. 1994).

A second way in which women are using water is as heads of farms. Farms may be de
facto headed by women as in the case of some villages in the head-end section of the Chhattis
Mauja Irrigation System in Nepal, where more than 80% of the farmers of irrigated land are
women whose husbands are engaged in off-farm employment (Neupane and Zwarteveen 1994).
Women farmers can also be widowed or divorced. In the dry zone irrigation systems under
study in Sri Lanka, it is estimated that about 20 to 30% of the irrigated farms are headed by
widows (Zwarteveen et ai. 1994). What matters here is the fact that the gender of a water user
or farmer will make a difference in terms of how water and other resources are used. Female
farmers, for example, often have less access to credit, information and other support services.
The rationale of irrigated farming may also change with the gender of the farm manager. This
was observed in Niger, where widows who had inherited irrigated land from their husbands



90 Gender aspects of irrigation management transfer: rethinking efficiency and equity

(8 % of the total number of plot holders) depended much more on the proceeds of the irrigated
land for their survival than male irrigators. Unlike widows, male farmers of irrigated plots have
access to rainfed land in addition to the irrigated plots (Schaap et ai. 1994).1

The third way in which women should be considered water users relates to uses of water
derived from irrigation systems for other purposes than irrigating the main crops. Irrigation
water is such a valuable resource, whatever the official principles for water allocation, people
will use it for a variety of purposes. Who uses water for specific purposes is often determined
by gender. In all the irrigation systems under study, women were found using water from the
irrigation canals for washing, bathing themselves and their children and cleaning. In Nepal and
Sri Lanka, irrigation water is also used for watering cattle, a task which is often performed by
women. 2 In Sri Lanka, some women divert water from irrigation or drainage canals for
irrigating their homesteads.

THE INTRODUCTION OF MARKET INCENTIVES

Researchers and analysts concerned with the differential impacts of economic policies, and
specifically of structural adjustment policies, on men and women have questioned the allocative
efficiency of the market. The greatest concern is that macro-economic analyses are inadequate
because of their neglect of one whole area of production, the unpaid production of human
resources; and because of their ignoring the interdependence between this area of production
and the areas macro-economics is concerned with. This neglect tells against women in a variety
of ways because such unpaid production is largely women's work (Elson 1993). Market gender
distortions also include unequal terms of exchange of resources between women and men in
households; Palmer (1991) conceptualizes this in terms of intra-household markets in which the
terms of trade are biased against women. 3

IMT from irrigation agencies to farm households involves a shift of financial
responsibilities from the agency to the households that make use of irrigation services. The
emphasis on users taking on financial responsibility does not mean that policy-makers are
withdrawing from the irrigation sector. Rather, it means a different choice of policy instrument.
Public expenditure organized around budgets is being replaced as the key policy instrument by
cost-recovery procedures.

The two most common pricing principles for directly recovering operation and main
tenance (O&M) costs from users are area-based fees and water pricing (see Small 1989;

Gender, of course, is not the only, nor necessarily the most important, source of difference between
water users or farmers. The source of difference that receives most attention in irrigation management
literature is the difference with respect to access to water; or the head-end tail-end difference.

The important role of women in water use for domestic purposes is, in contrast to their roles in using
irrigation water, quite well documented and widely acknowledged. The Dublin Statement of the United
Nations Conference on Environment and Development (1992) - concerned with the emerging crisis
in global fresh waler resources - for example stales as one of its four principles that: "Women play
a central part in the provision, management and safeguarding of water. "

This paper does not intend to conduct a comprehensive review of either the theoretical or empirical
literature on gender biases in economic analyses. Those interested are referred to the work of Palmer
(1991); and the various articles of Elson (1989; 1993a and b).
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Rosegrant and Binswanger 1993
and Seckler 1993). In the case of
area-based fees, the fee for water
is a fixed cost throughout the
cropping season, regardless of the
actual water use decisions. The
amount users have to pay may
vary in accordance with the area
cultivated, season and type of
crop to irrigate, but it does not
vary according to the amount of
water actually used. Instead, a
system of water pricing relates
payments to water use decisions.
The total amount to be paid
depends on the amount of water
used, causing the cost of water to
become a variable cost of produc
tion. This in turn creates a
financial incentive for individual
farm households to use less water
(see Small 1989).

Both of these pricing princi
ples will affect the ways in which
farm households arrange labour,
land, water and other resources
between alternative uses. Also,
they will change the way in which
water is allocated, using the price
response of users to reallocate
water, instead of the now preva
lent administrative allocation
procedures. This entails a shifting
from low-value uses to uses of
higher value (Rosegrant and
Binswanger 1993). Changes in
resource mobilization at the
household level, and changes in
water allocation will be affected
by and affect gender relations.

Changes in household resource
mobilization

Payments for irrigation services
can be in the form of cash, or in
the form of labour. If farm house
holds are required to provide
labour to system maintenance,
gender-based wage differentials
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TABLE 2
Gender division of tasks in irrigation in Sri Lanka and Nepal

Rice Cultivation Sri Lenka Nepal

First irrigation women and men mostly men

Ploughing men only men only

Cleaning bunds women and men women and men

Building bunds mostly men mostly men

Puddling men only men only

Levelling women and men mostly men

Making nurseries women and men women and men

Irrigating seedlings women and men women and men

Fertilizing mostly men women and men

Transplanting mostly women mostly women

Manual weed mostly women mostly women
control

Chemical weed mostly men mostly men
control

Thinning and mostly women mostly women
secondary
transplanting

Irrigating women and men mostly women

Harvesting/bundling women and men women and men

Threshing men only men only

Transport women and men mostly men

Storage: straw men only

Storage: grain mostly women mostly women

Winnowing women and men women and men

Marketing mostly men mostly men

Other crops Sri Lanka Ichili) Nepel (wheat end
maize)

First irrigation women and men women and men

Land preparation women and men mostly men

Bed preparation women and men

Sowing/nurseries mostly women men only (wheal)
mostly women
(maize I

Planting mostly women

Fertilizing mostly men mostly men
(chemical fertilizer}
women and men
(manure)

Weeding mostly women mostly women

Irrigating women and men women and men

Harvesting mostly women mostly women

Cleaning/storage mostly women mostly women

Marketing mostly men mostly men
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may make it economically attractive for households to send women for maintenance work, the
opportunity cost of female labour being less. In Nepal, in the Bauraha Irrigation System, farm
households had to contribute labour to the rehabilitation of the system, prior to turnover. The
amount of labour to be provided was a function of the land area to be irrigated. About 70% of
the labourers were women. Women and men were involved in the same types of work:
transportation of sand, stones and cement; digging; making of aggregate and mixing mortar.
The high proportion of women providing labour was partly because men control family labour,
including that of their wives. Men decided on whom to send to the construction site. Women
could refuse to go only when they had important tasks to do within the household or in the
fields. More important is that many men were engaged in wage labour outside of the village.
Women were not reluctant to provide labour, although they experienced considerable difficulties
in coordinating construction work with their other tasks. They anticipated to have access to
better and more reliable water supplies in return for their labour (Bruins and Heijmans 1993).

The requirement to pay for irrigation services in cash may induce households to change
cropping patterns, either because fees are related to types of crops or because higher prices of
water may lead farm households to shift to crops that use water more efficiently. Crops that
require less water will have different requirements in terms of male and female labour
contributions. In Mahaweli System H in Sri Lanka, farm households are asked to grow chili and
onion to make optimal use of the limited amount of water that is available in the dry season.
Both these crops require much more female labour than rice does. With the exception of some
of the richer farm households, most households in the Mahaweli System H do not have the
financial means to hire more labourers. Increased female labour requirements will thus be met
by increasing labour inputs of female household members (Zwarteveen et at. 1994).

Increased costs of irrigation services may also induce households to save water. If water
is freely available, it is often used to partly substitute labour. Examples of this are preseason
water applications to soften soil for land preparation or increasing the ponding depth in rice
cultivation to reduce weed growth and thus the time needed for weeding. At the household
level, water savings can thus be achieved by increasing family or wage labour inputs to irrigated
agriculture. It depends on the gender division of labour whether these water savings are
achieved at the expense of women's or men's time, but also on female and male wages. When
family labour is used, the higher opportunity cost of male labour makes it economically more
attractive to increase female labour inputs. 1 When labourers are hired, the time female
household members need to spend on cooking for labourers and on collecting fuelwood will also
proportionally increase.

Instead of increasing production or increasing water use efficiency, it is also possible that
increased costs of irrigation services are met through incomes derived from outside agriculture.
While the IMT literature discusses the possibility of secondary incomes being generated at the
level of the water users' organization (Small 1989; Kloezen 1994), it is also possible that off
farm incomes generated at the household level are used to meet irrigation fees. Where this
occurs, it will encompass different sets of intra-household arrangements with different
implications. In the Chhattis Mauja Irrigation System in Nepal, the main objective of irrigated
agriculture is to ensure household food self-sufficiency. Household cash requirements are
increasingly met through off-farm employment of mainly men. Often, the income earned by
men is not high enough to replace their labour contributions to the family farm with wage
labourers. Their wives and children are thus forced to increase their labour inputs to make up

Increasing labour inputs from female family members may not be the most desirable option socially.
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for the loss of male labour. And since women are not allowed to participate in O&M of the
system, the income earned by men is also used to pay O&M costs which were earlier paid
through labour contributions of male household members (Neupane and Zwarteveen 1994).

Changes in water allocation

Water-pricing mechanisms entail a shift from administrative water-allocation procedures to
allocation of water by the market. This carries the danger that water will only be allocated
where the economic benefits are obvious, substantial and quantifiable to the neglect of those
cases where the economic benefits are less clear (Cleaver and Elson 1993). The very common
use of irrigation water for domestic purposes is the most obvious example here. Since women
are often responsible for these uses of water, they are the ones most likely to be affected by
water allocation principles that prioritize productive uses of water. An example is that of
Rajangane, a dry-zone irrigation system in Sri Lanka, where the implementation of rotation
schedules for irrigation water supply during the dry season immediately affects the time women
need to spend on washing, bathing, collecting drinking water and watering cattle. When the
canals are dry, the next water point is often about 4 to 5 miles away. Also, wells used for
drinking water run dry when canals do not carry water for longer periods of time. The recharge
of these wells depends on seepage from irrigation canals (Zwarteveen et al. 1994).

Another aspect of the greater reliance on market principles for allocating water is the issue
of property rights and ownership. Efficient market allocation is only possible when property
rights are well-defined and non-attenuated (Rosegrant and Binswanger 1993). Most
administrative water allocation procedures do not recognize or accommodate women's specific
uses of water. However, low financial and social costs of illicitly taking water have in many
instances allowed women to use it for a variety of purposes. In most irrigation systems, the
large number of small farm households make it difficult and expensive to establish individual
property rights. As an alternative, property rights are often allocated to associations or
communities of beneficiaries rather than to individuals, and communities are then given the right
for internal water allocation and external trading (Ibid.). The fact that membership of these
associations is often confined to men creates cause for concern about the possibilities women
have to (continue to) use water.

Rethinking cost recovery from a gender perspective

All of the above examples show that the introduction of water pricing principles may increase
female labour requirements to irrigated agriculture, while at the same time decreasing women's
access to water. There is a risk that water savings and cash savings are both achieved by
increasing the amount of labour female family members contribute to irrigation. This raises a
number of questions about the equity and efficiency of IMT.

If cost recovery implicitly depends on increasing female labour contributions, this will
undermine one of the basic principles underlying cost-recovery strategies. This is the principle
of financial accountability: the people who pay in return obtain a better service, i.e., a service
that better suits their needs. The expectation of better services would in fact provide the
incentive for people to pay. This principle obviously only works when those who pay are the
same as those who benefit from better services. This will often not be the case because of
gender inequalities. Women may end up paying most of the increased costs by increasing their
labour contributions, while it is not certain that they will have access to or share in the benefits
of better irrigation services. When the proceeds of irrigated farming are largely controlled by
men (which is not an unexceptional situation) there is a risk that the benefits of better irrigation
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services will be appropriated by men. This risk is further exacerbated by the fact that women
have less direct possibilities of demanding improved services, because they are often excluded
from water users' organizations and contacts with agencies which are mediated through men.

If the success of cost recovery requires additional labour inputs from women, it becomes
pertinent to question women's ability and willingness to work more on irrigation-related tasks.
It may be that women have to forgo individually controlled productive activities, incomes of
which are often spent on households needs, in favour of irrigation-related tasks. It may also be
that they have to reduce time normally spent on domestic activities, for example by cooking
only once a day or by spending less time on washing.

In the final analysis, women's willingness to contribute additional labour is a function of
their bargaining position within the household. In the intra-household competition for labour and
resources, women generally have a weaker position in bargaining because their fall-back
position tends to be worse. The lack of viable alternatives and the avoidance of intra-household
conflicts and social disapproval make it hard for women not to resist increasing demands for
their labour (see Evans 1993; and Elson 1993 for examples) even when they are not sure of
benefiting from the returns. However, there certainly is a limit to the amount of work women
are willing to provide. There is evidence from the study in Sri Lanka of women resisting to
work on family plots in favour of undertaking activities of which they are more certain to
control the incomes. The high number of women in the Sri Lankan irrigation systems under
study who have migrated to the Middle East, and the even higher number who dream of going
there, can also be taken as an indicator of their wish to increase control over their own labour
and incomes.

Women's ability to provide additional labour to irrigation depends on how much time they
need for domestic tasks. There is a limit to the extent to which women can switch from human
resource production and maintenance to irrigated crop production or O&M activities, especially
since there is little hope that the burden of caring for others will be shared with men. As is
explained above, women's time margin may even become smaller as a result of a shift towards
a more market-based allocation of water. In the worst possible scenario, "a breaking point may
be reached, and women's capacity to care adequately for their families may collapse" (Elson
1993).

The real costs of increasing women's labour contributions to irrigation and irrigated
agriculture are often not visible in economic analyses, because it is mostly unpaid time.
However, women's time is not a free good, just as water is not a free good. Economic costs
of increasing women's labour inputs will become apparent in statistics on health and nutrition
of such women and their children. There is also an important social cost of cost-recovery
mechanisms that implicitly relies on increased labour inputs, of women. The result of women
losing individually controlled incomes and, as a reSUlt, becoming increasingly dependent on
their husbands for survival will further weaken their bargaining position within households and
thus increase gender inequality.

INSTITUTIONS

IMT analysts recognize that a fair and efficient allocation of water cannot be achieved by
relying exclusively on market arrangements. Surface irrigation systems are common pool
resources, which make it difficult to exclude beneficiaries but where one person's consumption
does reduce the availability of water for others (Lam et ai. 1993). Counteracting institutions are
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needed in addition to a competitive market. Much of the efforts in establishing these institutions
focuses on increasing the participation of water users in the management and governance (cf.
Tang and Orstrom 1993) of irrigation systems. The development of strong and viable users'
organizations is basically an effort of clearly delineating responsibilities and rights with respect
to the use of water.

Participation in water users' organizations

If women are using the irrigation system (irrespective of whether their interests and needs with
respect to irrigation are similar, complementary or conflictual to those of men) their
involvement in users' groups should evoke little discussion or controversy. However, in reality
most irrigators' groups or organizations consist of men only, irrespective of how much women
and men make use of or benefit from irrigation water or contribute to producing irrigated crops.
This is partly because planners, policy-makers and irrigation agency staff find it difficult to
recognize women as water users. But also gender roles and norms at the level of the water
users' community may inhibit the equal participation of women.

Planned efforts to increase the participation of water users often suffer from the already
criticized narrow conception of farmers, which pictures farmers as male individuals rather than
as a household collectivity consisting of male and female members. As a reSUlt, membership
of organizations is often confined to one member of each irrigating household, who is either the
official landholder or the "head" of the household. Both criteria far more often apply to men
than to women; the only women who are entitled to participate in water users' groups are either
widows or women with no male adult living in the household. The one household-one
representative rule-is not necessarily the most effective or adequate, as an example from the
Philippines shows. Here, newly established irrigators' associations insisted in having both
husbands and wives as members representing the household in the association.

One reason for this was that inclusion of both wife and husband as members of the
association allowed for more flexibility; either the woman, the man or both would then be able
to attend the meetings. Another reason was that, even though agricultural decision making is
very much a joint affair of both husband and wife, women and men have distinct domains of
influence. As most women control the cash-flow within the household, it was found that
associations encountered problems when collecting irrigation fees, unless women were involved
in formulating policies and membership fee collection schedules. Community organizers also
learned that unless women were encouraged to participate, financial obligations of farming
households could not be guaranteed (1110 1988).

In the Sri Lankan irrigation systems under study, there are very few women members in
the newly established farmer organizations. Although women are allowed to represent their
husbands at meetings, this seldom happens. Even many widows often prefer to send a son,
neighbour or male relative to meetings, rather than going themselves. While this is largely due
to the perceived benefits and costs of participation, it is also true that women are not
encouraged to participate. Officials' perception of irrigation as a men's world sometimes even
leads to actively discouraging women to become involved in meetings and organizations. In a
speech on the necessity' for irrigators to become organized, a Sri Lankan irrigation official stated
that all owners of irrigated plots should get together to collectively organize the operation and
maintenance of the irrigation system. He then explicitly added: "In the case the landholders are
women, they should send their husbands or sons." And, although women do sometimes attend
meetings, records do not reflect female participation because women often sign with the name
of their husbands. Or they simply go unnoticed, as was observed in one farmer organization in
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the Mahaweli where the secretary of the organization persistently claimed that women never
attended meetings, despite evidence to the contrary gathered by the IIMI researcher (Zwarteveen
et at. 1994).

The fact that only men's roles in irrigation are recognized also means that training and
infonnation about irrigation and irrigated agriculture are solely directed at men and that most
contacts between officials and irrigating households are mediated through men. Women may
thus have a disadvantage in terms of experience and knowledge, and women themselves may
feel that they are less well qualified to deal with irrigation matters than their male counterparts.

The absence of women in water users' organizations is not only the result of the failure of
irrigation professionals to recognize women. The principle underlying participatory management
is that local problems are best dealt with at the local level. The community is to prove
competent to undertake most of the tasks in which governments have failed; identifying needs,
choosing technologies, providing adequate funding, operating and maintaining facilities, and
solving complex distributional issues. The related assumption is that the water users' community
is a philanthropic social entity concerned with ensuring distributional equity amongst its
members (Cleaver and Elson 1993). There is much to be said against this romantic vision of
communities.! What matters most here is that a heavy reliance on local communities for
managing irrigation systems risks to perpetuate or even reinforce existing gender inequities, in
particular because the decision about who should be members of water users' organizations is
also relegated to the community.

In many societies, public decision making and attending public meetings are thought of as
typical male activities, associated with political gatherings which are often traditionally confined
to men. In the Chhattis Mauja Irrigation System in Nepal, women are completely absent as
members of the water users' organization, even in the villages with very high rates of de facto
female-headed fanns. Women themselves explain this by referring to the cultural rule that
women should remain silent in front of male relatives, and they also say that they lack the
knowledge and experience to effectively voice concerns at meetings. A few women said that
they would never attend the water users' meetings, because of the hostile and aggressive
atmosphere in which the meetings were conducted. Other women referred to their illiteracy as
the main reason for their inability to become active in the organization.

Also, the qualities required for assuming official functions in the organization are
associated much more with male attributes than with female characteristics. Area- and village
level representatives should be mobile and they should be able to convincingly negotiate on
behalf of the water users they represent in case of water shortages or other injustices. A few
years ago, one woman was elected to be the president of a tertiary level water users'
organization in the Chhattis Mauja. She was chosen because of her reputation as a leader; she
had already been very active in a political women's organization. After half a year, she decided
to resign, because she could not find anyone to work with her. Women were not allowed by
their husbands to assume public roles, while men were reluctant to work under a woman
(Neupane and Zwarteveen 1994).

Mick Moore (1989) for example, critically comments on the claims that communities are good
managers: "It is an interesting paradox that. in extremis, the practical viability of market principles
should be perceived to depend on local, non-market patterns of social interdependence and hierarchy."
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While the nature and degree of their involvement and interests in irrigation may call for the
inclusion of both women and men in water users' groups, women and men will often have
different perceptions of the costs and benefits involved in participation in users' groups. The
attractiveness of participation may be less for women, because the costs and time spent on
travelling to and from or attending meetings may be relatively higher for them; because social
norms and values are not always supportive of women engaging in public roles and because it
is less easy for them to voice their concerns at meetings.

In Sri Lanka, when asked directly whether or not they would like to become more actively
involved in farmer organizations, some women (both those with and without husbands) replied
that they do not see the need to participate. This does not so much indicate their lack of interest
in irrigation-related matters, as it is the outcome of their assessment of the costs and benefits
of participation in farmer organizations. Many farmer organizations are still in the development
stage, and with a few exceptions the real benefits of farmer organizations are not yet clear to
most of the people involved.

In Sri Lanka, women and men differently assess the costs and benefits of participation in
farmer organizations. Although both of them are happy with the official recognition gained
through involvement in farmer organizations, most women in addition mention that they expect
that membership of farmer organizations will improve communications with irrigation officials.
They anticipate that this in turn will help them to quickly find solutions to problems related to
irrigated agriculture. Men have a tendency to associate farmer organizations with other
community organizations, and justify their own involvement as "doing a social service to the
community. " Many male officeholders are also concerned with their increased social and
political status associated with their position in the farmer organization (Athukorala and
Zwarteveen 1994).

The non-participation of women in water users' organizations does not necessarily mean
that women are left without any means to exert some influence on irrigation-related decisions,
nor that they are kept entirely uninformed about organizational matters and decisions taken at
meetings. In Sri Lanka, irrigation officials receive relatively more complaints and demands by
women than by men (Ibid 1994); in Sri Lanka and in Nepal, women often personally meet with
local area irrigation representatives to discuss their problems.

It may be that the effectiveness of these "informal" ways of influencing decisions in itself
reduces women's motivation to participate more formally. This is especially true when women
lack experience and confidence to express their views and ideas in male-dominated meetings,
and when norms about appropriate female behaviour discourage women to speak up in public.

The efficiency and equity of organizations

The evidence provided by the Sri Lankan and Nepal case studies shows that at least half of the
users of the irrigation system are not formally involved in the operation and management of the
system. What does this imply for the efficiency and equity of the organizations?

The exclusion of women can be justified only if men are willing and able to adequately
represent women's needs and interests. Unfortunately, this is only partly the case. In Sri Lanka,
women do sometimes influence farmer organizations through discussions with men at the
household level. Wives of officeholders in farmer organizations sometimes play important roles
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"behind the scene," by actively supporting their husbands in assuming the responsibilities as
officeholders, and by helping them with whatever administrative or organizational work that
needs to be done. Some women are also found to be instrumental in their husbands' choice to
assume official functions in the organization; one husband publicly admitted that he could not
accept a function in the farmer organization unless his wife approved (Zwarteveen et at. 1994).
In Nepal, the fact that the local-level organizations to some extent recognize that the provision
of labour and cash is more difficult for female farmers shows that women, despite their
exclusion from the organizations, somehow do manage to get some of their specific needs
looked into.

Notwithstanding women's capacity to get their messages across to farmer organizations,
women's peripheral relationship to formal power structures is still deeply constraining. There
is little doubt that women's exclusion undermines their capacity to respond to the changes
induced by IMT processes. In particular, there is a risk that women lose access to water and
other services provided by water users' organizations. While male water users are empowered
with respect to their relationship to government agencies, female water users risk becoming
disempowered by becoming increasingly marginal in decision-making processes that directly
affect their lives. The severity of this risk becomes even more apparent when realizing that in
many irrigation systems, water users' organizations tend to become the focal point for many
other development activities in addition to irrigation management.

The fact that organizations function even without female participation cannot be taken as
proof of their efficiency. Organizations and institutions do not persist only because they are
allocatively most efficient. As institutional economists have begun to recognize: "institutional
arrangements may actually be dysfunctional on strict efficiency criteria but persist because of
a social ideology that seeks to preserve the status quo" (Evans 1993). A good example is the
specific knowledge women can contribute to organizations. In Nepal, the absence of women in
the water users' organizations made water stealing go unnoticed. Men thought water stealing
did not occur, whereas women systematically reported incidences of water stealing. Stealing of
water happens much more frequently when water is scarce, during the later stages of rice
cultivation when women are the ones to irrigate (Neupane and Zwarteveen 1994).1

CONCLUSION

The benefits and costs of IMT cannot be fully understood or realized when no attention is paid
to prevailing gender relations, which structure markets as well as institutions. If the anticipated
financial accountability between irrigation agencies and users is to become a reality, it should
be realized that gender norms and relations may distort the incentive structure by disassociating
payments from benefits. The inclusion of gender in the analysis of IMT processes is also
necessary to make sure that O&M costs recovery is not achieved at the expense of the
production of human resources by implicitly relying on an increase in female labour
contributions to irrigation.

This example also shows that realistic assessments of the perfonnance of water users' organizations
cannot be made without considering women. In fact, one such assessment is the case of Chhauis Mauja
which uses the absence of water stealing as proof of the efficiency of the organization (Yoder
forthcoming).
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The fact that IMT processes entail a relegation of functions and responsibilities to markets
and local communities makes it seem justifiable for policy-makers, planners and irrigation
agency personnel to also shift the concern for women's rights and powers to markets and local
community organizations. However, there is no reason to believe that markets or community
based institutions and organizations will be better instruments to address gender inequalities and
gender-based inefficiencies than government agencies.

On the contrary, there is cause for concern that processes of IMT will in fact increase the
time women directly or indirectly have to contribute to O&M of irrigation systems, without at
the same time fully benefiting from the benefits produced by maintenance activities. Benefits
are distributed within the "intra-household market" where the terms of trade are biased against
women. And there is little hope that gender-based market distortions will be countered by
institutions, because evidence so far shows that women often have no formal access to water
users' organizations in which the rules concerning the management and governance of irrigation
systems are developed.

At the same time, the restructuring process that IMT entails increases the scope for
critically re-examining some of the interactions and tensions between social institutions, gender
relations and economic performance, and-at a more practical level-for exploring ways and
mechanisms to make markets and institutions more responsive to specific women's needs.
Through a focused effort of policy-makers and planners, IMT processes could in fact be used
to redress the perception that irrigation is an all-male affair, by explicitly gearing training and
awareness programmes to all stakeholders, irrespective of their gender, and by identifying and
removing constraints to female participation in organizations.
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Overview of irrigation management transfer in China

Irrigation in China has a long history. Since the founding of the People's Republic of China,
irrigation has been developing considerably. The lOtal irrigation area has increased from 16
million hectares (ha) in 1949 to 48 million ha in 1992. Up to now, 5363 large and medium
irrigation districts (with over 667 ha of effective irrigation area each) have been constructed,
with 21 million ha of irrigation area accounting for about 40% of the total irrigation area in
China. Apart from providing irrigation services for local agricultural production, these
irrigation districts also supply industrial and domestic water to cities and towns, and 70-80%
of drinking water for people and livestock in rural areas. Sixty-five percent food grains, 75%
cash crops and 90% vegetables of the gross domestic produce have been produced in irrigated
areas, accounting for one half of the cultivated land area in China. Irrigated areas have
become the national production base of grain, colton and oil plants. Irrigation districts play
a very important role both in local agricullural production and in national economic
development

TWO DISTINCTIVE FEATURES OF IRRIGATION DEVELOPMENT IN CHINA

China needs to construct some giant irrigation projects. This has been decided on the basis
of the large population in China, the unevenly distributed water resources, and the
complicated geographic and geomorphic conditions. With a very large population, food
supply in China has always been the most crucial problem throughout history. Affected by
the monsoon climate, the annual precipitation in China declines from 1600 millimetres (mm)
in the southeastern coastal regions to less than 200 mm in the northwestern region. It
concentrates mainly in the summer season, from June to September, and is unevenly
distributed. China is also frequently hit by drought, waterlogging and flood disasters. The
geographic condition of China is very complex, the usable area of plains and slopes or basins
in mountain areas accounting for 12% and 29%, respectively, of the total land area.

China has a severe shortage of water resources. The average annual availability of water
resources per caput is only 2700 m3 , which is about 25 % of the average availability in the
world. The average water availability of water resources per unit area is only 1888 m3 , which
is 465 m3 less than the average availability in the world, and is also quite unevenly
distributed. Water resources are especially scarce in North China. There cannot be
agricullural production without irrigation in the northwest part of China. Thus, some key
irrigation projects must be constructed in China, to fit the special requirements of the
complex geographical background, and to provide a reliable environmental condition for
agriculture and national economic development.

Xuerm Chen, Deputy Director, arUlRenbao Ii, Engineer, Department of Water
. . ConsUl'ancy, Ministry of Water Resouri:ts

. ", , ",.
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Most of the existing irrigation projects in China were constructed under special social
conditions. Affected by long-term war, China was faced with poor industrial production
conditions and an extremely weak national economic capacity at the time of the founding of
the People's Republic of China. Farmers struggled for basic food sufficiency. In this context,
the Chinese Govenunent clearly responded and paid special attention to the importance of
water conservancy.

Based on the understanding that "agriculture is the foundation of the national economy",
water conservancy is considered as the lifeblood of agriculture. It is also clear that all water
conservancy problems cannot be solved at this stage, but efforts need to be undertaken to
improve water conservancy development as far as possible. Based on the existing socio
economic conditions, the Chinese Government organized millions of farmers to continuously
undertake the construction of basic water conservancy projects, such as constructing
reservoirs and canals, digging wells and ditches, levelling lands, planting trees and building
roads, to improve the living environment and production condition. A large number of
irrigation districts have been built during this period, and the following stages have been
experienced:

o A 3-year rehabilitation period after the founding of the People's Republic of China: The
main objectives during this period were to heal war wounds, and to resume agricultural
production. Almost all existing irrigation districts were rehabilitated during this period,
especially all the gravity irrigation districts, which reached their best performance level
before 1949. Some extensions were also obtained, such as the world-famous Dujiangyan
Irrigation District, the command area of which after 3 years of rehabilitation reached 0.2
million ha, while conditions for further development were founded.

o A high speed development period from the mid-1950s to the 1970s: With the develop
ment of material industry and technology, the construction of some large irrigation
projects was started. Almost all the existing medium- and large-scale irrigation projects
in China were constructed during this period. With the development of the mechanical
manufacturing industry and agricultural production, China began to construct pumping
irrigation systems from the late 1950s. Examples are the Jiamakou pumping irrigation
districts in Gansu Province, and the Jangdu Pumping Irrigation and Drainage Project in
Jiangsu Province. From the early 1970s, tubewell technology has been developed to
exploit underground water resources. It developed rapidly and, especially in the plains
of North China, the exploitation of underground water resources has greatly developed
to encompass the entire region.

o A new period of economic refonn since 1980: During this period, especially after practis
ing of the rural economic contract responsibility system, the ownership system in rural
areas changed rapidly. To follow this change, the focal point of irrigation was shifted
to management, focusing on basic management work and management system transfer.

The construction of such a number of irrigation districts had provided an essential
environmental condition for China's agricultural and economic development during the past
years. But due to insufficient constructing and managing experience and the poor national and
individual economic capacity at that stage, constructing quality was poor and the conveyance
systems were not completed. Added to poor management skills and unsuitable management
systems, project deterioration and inadequate rehabilitation are universal after several decades
of operation. Today, most of the projects are performing below their potential.
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The Chinese Government has always paid special attention to the establishment and perfection
of irrigation management systems. The general principal is that the donors will be the owners
and the managers. Government departments are the main managers of projects funded mainly
by the government. Collectives and farmers manage projects which are mainly self-funded.
The command area of the State-managed irrigation districts accounts for 47% of the total
national irrigation area. Some small reservoirs, ponds, and pumping irrigation projects (with
less than 667 ha of command area) are mainly managed by collectives, with the command
area accounting for 27% of the total national irrigation area. Other small-sized irrigation
projects, mainly tubewells, are mainly managed by farmers, with the command area
accounting for 26% of the total national irrigation area. The government water conservancy
departments at each level are relevantly in charge of planning, technical supervising, science
researching, policy making and fund allocating. They are also in charge of setting up special
local management units for irrigation projects to formulate operation strategies, check and
approve annual planning, coordinate water allocation, and project maintenance. According
to the regulations formulated by the Ministry of Water Resources (MWR), the management
units should be set up by the MWR for the projects covering different provinces, and by
provincial water conservancy departments for the projects covering different regions or
municipalities, and so on.

Traditionally, irrigation projects are classified into two categories: canal systems and
field facilities. Canal systems consist of reservoirs, water delivering or drifting constructions
on the heads of main canals, and main-branch-tertiary canal systems; and are managed by
professional management organizations. Field facilities are managed by mass management
organizations. The professional management organizations should be set up by the
government water conservancy departments at suitable levels, according to the scale of each
command area. This is called "management in levels". The actual irrigation management
system is complicated, since the management models and systems are varied due to regional
differences in: economic conditions; availability of water resources; investment systems for
the construction of irrigation projects; project scale, type, construction quality and standard;
and local customs; etc. In most regions, reservoirs, canal head constructions, and main canals
of large-scale irrigation districts are managed by the same management organization, while
branch and tertiary canals are managed by the organizations set up respectively by a lower
level of the government water conservancy departments.

There is another kind of management model where the entire canal system and even
within-distribution blocks are all managed by the same management organization, set up by
a suitable level of government water conservancy department. It is called the "uniform
management model" in China, and is only practised in a few provinces, such as the 9 large
scale irrigation districts in the Guanzhong Region of Shaanxi Province.

No matter what kind of irrigation model, democratic management systems exist at each
level of management organization. The participants include the representatives of
beneficiaries, local government officials, and irrigation management units. They are called
democratic management committees or democratic representative conferences. One or two
meetings will be held annually in these conferences or associations to make important
decisions for project operation, such as water volume distribution, large-scale reparation and
rehabilitation, calculation and levy of water charges, etc.



106 Overview of irrigation management transfer in China

At the beginning of rural reform in the 1980s, irrigation management systems could not
fit the requirements of reform, which once resulted directly in the decrease of irrigation area
in China. In this case, the Chinese Government strengthened its water conservancy system.
A series of policies, laws and regulations have been issued by the Central Government, such
as the Water Law, the government policy for water conservancy management transfer, and
water charge calculation and levying, etc. Further, water management offices were
established in every township, and those found guilty of destroying water conservancy
facilities were severely dealt with.

After a ten-year effort, the declining trend in irrigation systems has been stalled, and the
management work has been strengthened and consolidated. Since 1990, along with the
establishment of the China Commercial Economic System, irrigation management systems
were transferred gradually. The government departments have begun: to account property and
check the financial status of irrigation districts; to identify property rights between farmers,
collectives and government departments; to redivide duties and responsibilities between
governments and irrigation management units; to establish contract responsibility management
systems; and to practice and improve a stocks-sharing system and [an inner hire irrigation
system]. In sum, with continuous practice, China's irrigation management transfer has come
of age (begun in depth).

INPUTS FOR IRRIGATION DISTRICTS

The total input for irrigation projects in China can be divided into two parts: input for the
construction of new irrigation projects (construction input) and input for system operation
(operation input). Different policies have been formulated for these two different kinds of
inputs.

The construction input mainly comes from the basic national construction funds. From
the mid-1950s, China began to use its limited financial and material resources to construct
a large-scale national economy, among which the basic water conservancy facilities is one
of the important items. The construction input is mainly funded by the government, with the
supplement of farmers' labour input. Before the 1980s, the Central Government was in
charge of constructing important national irrigation projects. Also, the construction funds and
material for main canals and higher-level key projects of large-scale irrigation districts were
allocated to each province annually, according to the construction scale and macroscopic
planning capacity of each province. Moreover, the Special Subsidy Funds for Small Rural
Water Conservancy Projects (SSFSP), water soil conservation projects, and lower-level
conveyance systems of large projects have been funded.

Following the macroscopic planning of the Central Government, each lower-level
government carried out its varied project constructions, according to its local economic
capacity. From the 1950s to the 1980s, government input was mainly utilized on the
construction of key projects. The soil digging work in the construction of reservoirs and
canals was mainly finished through farmer labour input. According to studies, farmer labour
input accounts for more than one-third of the total input to the existing irrigation projects.
During construction, farmers performed at a very high level. From the 1960s to the 1970s,
since the government could not provide enough funds, material subsidies and technical aids,
a large number of medium and large projects were constructed by farmers themselves, at
times even without initial planning. The small projects constructed by farmers are countless.
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The famous Hongqi Canal and Renming Shengli Canal irrigation projects in Henan Province
were constructed in this manner.

Principally, the government will not provide any further funds for irrigation projects
already constructed, except two kinds of subsidies: (1) operational subsidy for projects in
conjunctive use of irrigation and drainage, mainly used as the subsidy of energy charge; and
(2) some operating expenses allocated from the national finance fund, for the poor regions
with limited fund sources, which indicates the protectivist policy of the government towards
agriculture. For all constructed irrigation projects, the operation and maintenance (O&M)
costs mainly come from the following channels: the day-to-day expenditures (including
salaries, travelling and electricity charges, etc.), and maintenance costs mainly from the water
charges collected from farmers and other water users. Different regions have different
measures of making up the difference between O&M costs and water charges. For example,
for the soil digging cost, the most popular measure is for the local farmers to simply
contribute some labour input or to pay a relevant amount of money. In some regions with
better economic conditions, a proportion of the local industrial benefit can also be arranged
as the subsidy fund to subserve agriculture.

Farmers should also take the responsibility of field facilities maintenance. Governments
also provide some subsidies for project expanding or enhancing work by using the established
SSFSP, such as for the lining work of small canal systems. Twenty to forty percent of the
material fee can be provided by using the SSFSP in the local finance fund. Since the collected
water charges cannot recover the irrigation costs, there is no fund source for the rehabilitation
and large-scale repair of irrigation projects at this stage.

Since the 1980s, China has experienced a financial system transfer. The Central
Government is only in charge of the construction and management of giant inter-provincial
projects. The construction and management of projects within provinces and the arrangement
of SSFSP were transferred to each provincial government. Also, the general trend of
irrigation development is transferred from construction to adjusting and consolidating, with
suitable facilities for extension. The existing irrigation projects have been developed in two
directions: (1) to improve irrigation quality in conjunction with comprehensive agriculture
development, and (2) to improve living and ecological conditions of poor regions.

Some specialized agriculture development projects have been founded by the
government, such as the Food Grain Development Fund, the Comprehensive Agriculture
Developing Fund, and the Special Fund for Commercial Food Production Bases. For old
liberated regions, minority nationality regions and boundary regions, some Poor-Aid Funds
were arranged to help in the infrastructure construction of these regions. Sometimes, instead
of direct fund aid, Funds for Providing Work as a Form of Relief was arranged. Funds for
Rehabilitation and Completion of Water Conservancy Infrastructures are also included in the
above. China is still a developing country, and due to fund limitations, it is impossible to
solve all the irrigation problems at this stage, especially when there is no fund source for the
rehabilitation and large-scale reparation of irrigation projects as mentioned above. The
government still adheres to the policy of letting the farmers contribute funds and labour input
every year, on a voluntary basis, to carry out rural water conservancy construction, to
improve the existing status of irrigation projects.

Today, the socio-economic conditions of the rural areas of China are developing rapidly.
Farmers' living conditions have undergone some major improvements. The farmers have
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obtained greater incomes, and especially those who were already rich, have gained
considerable investment capacity. In order to obtain a higher quality of irrigation service,
they have begun to contribute their own money to rehabilitate irrigation projects. Along with
the practising and improving of the water conservancy stocks system and the investment
transfer system, farmer consciousness of the construction and management of irrigation
projects by themselves has heightened. Some very good results have been obtained in many
regions, such as in the Laiyang City of Shandong Province, and the Jiaozhuo City of Henan
Province. This has widened the fund source channel and opened up a new way for the
improvement of irrigation engineering status.

MANAGEMENT OF FIXED ASSETS

The fixed water conservancy assets (FWCA) in China are formed by the investment of
governments on different levels and collectives, and the labour input of farmers during the
past more-than-thirty years. The management and operation of these assets have an important
bearing on national fundamental interests and farmers' vital interests. The Chinese
Government has always paid special attention to this problem. Three nationwide special
investigations have been made in the 1960s, 1970s and 1980s, respectively, to identify and
classify the scale, type, and ownership of FWCA, which established a foundation for
enhancing management work. Based on sufficient assessment, analysis and investigation, the
Ministry of Water Resources and the Ministry of Finance issued the calculation method for
nationally owned FWCA and the Finance Management RegUlation for Water Conservancy
Project Management Units. In the 1990s, China issued its Water Law, which stipulated that
the nationally owned FWCA should be managed by government departments. The
management jurisdiction of government-specialized irrigation management units towards the
nationally owned FWCA is legally protected. Similar to nationally owned medium and large
enterprises, the management of the Chinese-owned FWCA is affected by the former planning
economic system, which resulted in two big problems. First, the value assessment of FWCA
is based on the original value at the time of construction, which subsequently, cannot fit the
market price calculated by dynamic calculating methods. Second, the management of value
forms for nationally owned FWCA has not been brought under the normal management
course of nationally owned fixed assets, which makes it difficult to formulate national macro
management policies and to complete cost and value form management in management units.
This is especially so after China decided to establish a socialist commercial economic system.
In this case, following the national uniform planning process, the Ministry of Water
Resources is going deeply into this reform. The suitable catalogue for fixed assets-type
classifying, and the proper method for value forming and calculating are being formulated.
A nationwide assets accounting and property checking project is being undertaken, to make
records and establish an account book. From the Central Government to local governments
and management units, the value management of FWCA is being brought under the normal
finance management category.

To fit the requirements of a socialist commercial economy, a new management system
for values and items will be established as well. Similar to the revised finance management
regulations, apart from normal finance management rules, a number of new items will be
included. These could include account book headings for finance management which can
reflect the value forms; special rules for financial handlings; rules for FWCA value ensuring,
increasing and cancelling, etc., in order to [proof] the loss of nationally owned FWCA in
day-to-day management, and to bring the management work onto the right course. Moreover,
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a monitoring and controlling system for government activities will be established to make
clear the property rights, identify the ownership of the nation and the user rights of the
management unit, and regulate measures for the investment of nationally owned FWCA.

DELIMITING OF PROTECTION AND MANAGEMENT AREAS

The delimiting of protection and management areas around irrigation projects (DPMAAIP)
is a basic task of irrigation management. It is also a relatively new task due to the practising
of reforming and opening policies and the ownership changes of the system. There are two
objectives to this task: first is the delimiting of a protection area for irrigation projects, to
provide a clear jurisdiction evident for legality management. For a long time, the townships,
villages, farmers and industrial or mining enterprises in many regions damaged and
encroached upon irrigation projects for their own benefits, such as planting trees, digging
soil, building graves or houses on the canal dikes and hills, or even damaging the projects.
Once the DPMAAIP work was implemented, protection limits were clear, and the
management organizations can stop or sue the above activities, according to the Water Law
and other relevant laws and regulations. Second is the making of the jurisdiction areas of
irrigation districts clear and decided, to let the irrigation management units make good use
of the water and soil resources within the jurisdiction, and develop the economy in irrigation
districts. Third is preparing for assets accounting, property checking and ownership
identification.

To improve the completion of DPMAAIP, an overall strategy has been proposed by the
Ministry of Water Resources, and the government policy on the range, procedure and
regulation of DPMAAIP has been issued by the Ministry of Water Resources, in conjunction
with the National Land Administrative Agency. The detailed local PMADAIP standards have
also been issued by the local governments in different regions, according to their local
situation. As for canals, a prohibition area for grave building and social digging, etc., should
be delimited, according to their soil digging and filling background. For natural canals, a
prohibition area for well digging should be delimited according to their percolation radium.
For reservoirs, a jurisdiction area for vegetation and water quality protection should be
delimited, according to the limit of watershed. Up to now, apart from city areas, every
region has issued its local DPMAAIP standards. The DPMAAIP work has gained
momentum, and has already been finished in some provinces. But some are still in the
process of completion, since the measurement and legislation of national territory are still
being perfected. Some complicated problems still need further study, such as land area
measurement, identification of land ownership and user right, and the problems left over from
the past.

DETERIORATION OF IRRIGATION PROJECTS

The deterioration of irrigation projects (DIP) in China appeared from the mid-1970s, and
reached its peak in the early 1980s. It has become one of the two crises in China's water
conservancy (another one is the shortage of water resources). The research programme, "The
Deterioration Assessment and Investigation Methods for Irrigation Projects" has been
proposed by The Ministry of Water Resources in 1990, to get a clear view on DIP, find a
suitable measure, and establish a foundation for improving irrigation management and go
deeply into irrigation transfer. In this programme, the method of "analysing by levels" has
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been adopted to formulate a standard for DIP assessment and classification. A nationwide
DIP investigation has been made in large-scale irrigation projects, which is based mainly on
each provincial association. Targets of this investigation are key constructions at the heads
of large-scale irrigation projects, canals with over 1 cubic meter per second of water
diversion capacity, and the constructions along those canals. Results of computer analyses
indicate that 53.8% of total key constructions dropped into deterioration in varying extents.
The deteriorated canal length accounts for 28.6% of total investigated canal length. The
damaging ration of lining canals accounts for 32.4 %, while the deteriorating ration of
constructions along the canals accounts for 40%. There are many reasons for DIP as
indicated below:

o Natural ageing: Over 50% of total large-scale irrigation districts having been
constructed before 1960, most of them have by now reached their rehabilitation or
reconstruction age. Thus, natural ageing is the main reason for DIP. According to the
study, about 67% of DIP is caused by ageing.

o Lower construction quality: This is because a large number of irrigation projects is
constructed within a short period, and the economic conditions and the technical skills
of construction groups are limited during that time. Many project constructions are
completed with whatever facilities available. As a result, the construction quality is low
and cannot meet the designed requirements. This situation causes [congenitally deficient
irrigation projects], reduces their effective operation time limit, and accelerates
deterioration. The investigation results indicate that 12% of deterioration is due to this
reason.

o Unsuitable planning and design: Due to limitations in technical capacity and
construction standards during the early period, large numbers of irrigation projects were
constructed while surveying and designing, without sufficient evaluation and
examination. It caused a lot of planning and designing problems, such as unsuitable
canal bed slopes and unsuitable aqueduct inlet and outlet allocation, etc.

o Ineffective management, and damage caused by humans: Many management units have
no perfect set-up, and the educational background of management staff is low;
subsequently the management work is ineffective. Unsuitable operation has resulted in
artificial damage upon the irrigation projects. On the other hand, as a developing
country, China's legal system is still imperfect; people have an indistinct legal
consciousness; thus frequent harm (destruction) was caused to irrigation projects by
humans.

o Other reasons: Includes factors such as insufficient maintenance funds which has
resulted in insufficient project maintenance, change of water resources, etc.

In this case, governments, water conservancy administrative departments at each level,
and project management units have paid special attention to DIP. With the help of
government finance at each level, a large amount of funds has been put into the reparation
and rehabilitation of deteriorated irrigation projects. But since there are too many problems
left over by history, the fund deficits are too big, and the fund sources are limited. The
problem has not been solved satisfactorily to date.
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Water charge collection has a long history in China. Many famous ancient irrigation projects
had the custom of water charge collection throughout history. For example, the Dujiangyan
Irrigation Project in Sichuan Province, in its 2250-year operational experience never stopped
water charge collection. Since the founding of the People's Republic of China, many
exorbitant taxes and levies of the old government have been abrogated. But water charge
collection has remained, and the regulation of water charge calculation and levying for water
conservancy projects has been reissued. Limited by the socio-economic conditions during that
time, the water supply was simply a requirement-supply activity directly under the
administration of a government department. The market economic relationship between water
supply and water charge collection has not been established. Also, considering the economic
capacity of farmers and their large amount of labour input for project construction, the
collected water charge standards were always low. Subsequently, irrigation projects could
only sustain their basic operation at a lower level.

From the late 1970s to the early 1980s, the Chinese Government practised reforming and
opening policies. The pure centralized planning economic system of the former period has
been changed, and the contract responsibility system is being practised in rural areas. The
consumer of irrigation projects has changed from collective to thousands and ten thousands
of individual farmhouses. This improved the transfer of irrigation management systems and
the reform of water charge calculation and levying systems. After sufficient investigation, the
new calculation and levying regulation for water charges was issued in 1985. Some clear and
decided reforms included in this regulation are as follows:

First, all water conservancy projects "should be paid", instead of "could be paid" as
during former times, for their water supply services. Second, the objective of water charge
reform has been made clear, i.e., to meet the project operation and maintenance costs, which
include salaries of staff, travelling fees, meeting expenditure, office expenditure, large-scale
repair charges, rehabilitation and reconstruction charges, etc. A standard for water charge
collection should be formulated according to the water supply costs. Different regions were
asked to formulate different kinds of water charge collecting standards for different kinds of
water supply services, respectively, according to their local water resource availability and
economic condition. In the case of agricultural water supply, it is regulated that the water
charge collecting standards for food grain water supply should be formulated according to
the costs of water supply. The standard for commercial plants could be higher than for food
grain. The standard for industrial water supply would be the water supply cost plus 4-6% of
investment profit. In water shortage areas, all water charge standards can be promoted to a
higher level. There are also clear and decided regulations for water supply to domestic,
hydropower, environment promotion, public health, planting and/or breeding. Third, the
regulation for water charge collection, use, and management is also included. Principally,
water could be collected according to the supplied amount of water. The supplied amount of
water should be measured following hydrology standards. The management units can stop
water supply to any user who does not want to pay the water charges. The collected water
charges are duty free, and belong to the management units. There are also limits for the use
of water charges, and some regulations have been formulated to supervise the use of water
charges. Fourth, the duties and responsibilities of the Central Government and local
governments at each level are identified. The Central Government is in charge of formulating
the standard of water charge collection, the regulation of water charge collection, and use or
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management for the projects directly under it. The local governments at each level will be
in charge of the above duties for the projects under their supervision.

After the efforts of the 1980s, a big improvement has been achieved in water charge
reform. First, from the Central Government to lower-level governments, this policy has
gained universal understanding, especially among lower-level governments and farmers. A
prejudice existed among staff of the local government departments and farmers, that farmers
should not pay any water charges, since they have already contributed some money and
labour input to the construction of these projects. Moreover, there are always differences that
exist between the industry and agriculture in developing countries. Farmers have already
contributed a lot towards original accumulation, so that the government must use national
funds to sustain the operation, maintenance and rehabilitation of irrigation projects. This kind
of lack of understanding formed the main constraint at the beginning to reform, but after
many years of propaganda and discussion, the situation has been reversed. Also, the policy
system has been perfected. For the past 20 years, there have been no clear and decided
government regulations on water charge collection, such as the principal and method for
calculation and formulation of water charge collection, the use and management of water
charges, etc. Subsequently, the water charge collection standards in different regions became
varied; in some regions, water charge collection went on very well, while there was no water
charge collection in some other regions. In this reform, the government departments at each
level, supervised the completion of the water policy charge. Further, the water charge
collection linking network between management units and farmers has also been established.
In the earlier period, the management units collected water charges from collectives. After
the rural economic system reform, water use expanded to thousands and ten thousands of
farmhouses. In this context, a large amount of work has been done in different regions, and
some rich experiences and effective methods of water charge collection have been
established. For example, charging by goods, collecting through food grain purchasing
stations, and transferring bills through banks, etc., have reduced collecting staff and cost.

But there are also some problems which have appeared in water charge reform. The first
is how to supervise water charge collection while theoretically following the requirements of
commercial economic laws. (For example, is it suitable for rural water supply where 80%
of water is supplied to food grain plants?) It is still a problem whether water charge
collection should be handed over as public benefit charge collection, or whether it should be
brought under the national price management system for commercial products. Especially
after China began to establish a socialist commercial economic system, the problem became
more acute. The second is that after ten years of water charge reform, the actual collected
water charges can only cover project operation, management, and normal maintenance, while
there is no capacity for irrigation management units to complete large-scale repatriation,
rehabilitation and reconstruction. As a result, the deterioration of projects is becoming more
and more serious. The third is that the economic laws and regulations in water charge
collection, such as price formulation, cost examination and calculation, and accounting
management systems, etc., are still not perfect. Especially assets management is not perfect,
which has resulted in deficits of original value evidence, and incorrect cost calculations. The
fourth is that economic development in China is unevenly distributed, in poor regions, the
collected water charge standards are very low, and water charge collection is very difficult.

To counter these problem existing in water charge collection, the Ministry of Water
Resources started an in-depth study of the reforms from 1994. According to the theory of the
socialist commercial economic system, these reforms will focus on the following four stages:
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(1) To establish a management system for the value form of assets. Now the nationwide
assets accounting and property checking work is underway, to identify the ownership,
investigate the value amount, establish a basic account book management system, and to bring
it into the normal course of the nationally owned assets management system. (2) To formulate
new price management regulations for water supply. The basic idea is that the water charge
standards for food grain water supply should be formulated according to water supply cost,
and the standards for other kinds of water supply should be brought under a uniform macro
prices management system. (3) To formulate a new examination and calculation method for
water supply charges, finance management regulations and accounting rules, and to provide
conditions for further water charge reform. (4) To formulate controlling and management
regulations for nationally owned assets, and a compensating method for assets values, to
ensure their sustainability and increase.

WATER MEASUREMENT IN IRRIGATION DISTRICTS

Water measurement is an important aspect of irrigation management in China. It is indicated
mainly in the following three sections. (1) It can provide accurate information for planned
water use .. Since China has a water shortage problem, specially in the northern region, in
order to save water and get the maximum benefit from limited water resources, both the
agricultural and industrial water supply should follow a planned structure. Even in the
southern part of China, where water resources are comparatively richer, a planned water
supply should be adopted during the dry season and peak water use periods. (2) It can
provide evidence for water charge collection based on the supplied water volume. In most
regions in China, the practice is to collect water charges according to the supplied water
volume, and this is also the general trend with the ongoing reforms in irrigation management.
This process will be intractable without water measurement facilities and technologies. (3)
Water measurement is also needed for the improvement of scientific irrigation methods and
the accumulation of irrigation technical information.

Water measurement started in the late 1950s in irrigation districts in China. With the
adoption of the planned water supply system in the whole country, especially in northern
China, a major improvement in water measurement technologies and equipment has been
obtained. In many large irrigation districts, water measurement technologies and equipment
have developed from nothing to traditional equipment, and then to automatic or semi
automatic technology and equipment of today.

Today, a greater part of water management in China is still being conducted with
traditional technology and equipment. There are three kinds of methods used: (1) Weirs and
flumes, such as Parshall flumes, long (short) flumes without (with) throat, thin (thick)
triangular or trapezoidal weirs, v-shape weirs and measuring sills, etc. (2) Measurement
constructions, such as standard aqueducts, gates, canals and water drops. Based on the
measurement mechanism of weirs and flumes, and according to the relationship between the
water level and discharge, the water discharge and value can be calculated by the
measurement results of water level. It is a simple and cheap method. (3) Flowmeter-since
it was constructed in China in the 1960s, the flowmeter has developed very quickly. It is
simple to operate, and can be used to complete moveable and fixed point measurement, it can
also be used to check other measurement equipment. For the application of new technology,
some automatic and semi-automatic technology has been developed based on the above
mentioned traditional technology, such as automatic water level recorders, supersonic meters,
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automatic gate controlling, computer technologies applied in water-level measuring and
discharge calculation, measuring and warning systems going around and electra-magnetic
flow meter.

In the formulation of technical standards and regulations, and in technology development
of water measurement, a lot of work has been carried out by irrigation management units,
water conservancy administrative departments and governments at each level. First, the
"regulation for water measurement by means of weirs and aqueducts" and some other menus
have been published according to international standards. Second, some specialized
organizations have been established for examination, testing, supervising and controlling of
new instruments and equipment, with the authorizing of technology supervising departments.
Third, the allocation and installation of water measurement equipment have been brought
under the basic construction content. The basic construction regulation issued by the Ministry
of Water Resources has made it clear that all water measurement equipment required by
project management must be fulfilled in new project constructions, or it cannot be accepted
and operated. Fourth, some demonstration pilot projects have been built to complete technical
training and communication, such as the Nanguan Irrigation District in Gaoyou County,
Jiangsu Province and the Hetao Irrigation District in Inner Moggonner. There is frequent
technical communication and demonstration between these two water measurement
demonstrative bases. Fifth, in order to improve the academic exchange and coordination of
water measurement technologies, the water measurement academic office has been set up in
the China Academy of Water Conservancy. Sixth, a large amount of funds has been
continuously put into the construction and installation of water measurement facilities by
government water conservancy departments and irrigation management units. Especially in
the units which supply industries and domestic water to city areas, even greater funds have
been used in order to purchase new, advanced water measurement equipment and thus
improve water measurement accuracy.

Detailed objectives of water measurement development in the future have been proposed
by the Ministry of Water Resources. (1) To research, develop or introduce more advanced
instruments and equipment which must also be cheap, of high quality, and able to meet the
management requirements of irrigation projects. (2) The error component of water
measurement in irrigation districts should be limited to 5% in the near future. (3) By the end
of the 20th century, secondary higher-level canals must have water measurement equipment
installed.

DIVERSE SIDELINE ENTERPRISES

Diverse sideline enterprises (DSE) practised in irrigation districts in China have a distinctly
Chinese character to them. For a long time, a large amount of funds has been put into the
construction of irrigation projects by the government, and a large number of irrigation
projects has been constructed, forming about 6000 million in fixed assets. This has
contributed a lot towards flood and draught disaster protection and national economic
development in China. But since the management is ineffective, most of the projects are
performing below their potential. Especially, in the former period, the managerial units relied
purely on government subsidy, and the management was inactive. The water charges actually
collected can only cover the operation and management fees, and part of large-scale
reparation and depreciation charges in a few districts. The living conditions and the work
environment of the management staff cannot be improved. Moreover, most of the
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management units are located far from city and town areas, with inconvenient transportation
and insufficient welfare facilities, where the living conditions are very poor. In the past
several decades, irrigation management units concentrated purely on closed water supply
service and did not pay adequate attention to input-output benefit analysis. The ideals of
waiting for national subsidy, relying on government investment and asking for government
funds are popular among farmers. Also, commercial awareness is weak, while the
management experts are not sufficiently experienced. With the reforms and opening policies
being practised in China since the 1980s, the economic conditions in rural areas are gradually
improving. The most important problem in irrigation districts is how to stabilize the
management staff and awaken their enthusiasm. To solve this problem, apart from continuous
fund supports from the government departments, the management units must get involved in
reform, in order to improve district management and widen sources of income. It is a seminal
measure and can meet the requirements of socialist commercial economic development, to
develop DSE in irrigation districts. Among the large number of irrigation districts, there are
many different scales of reservoirs scattered all over the country, and many waste hills and
canal slopes around irrigation projects. There are also considerable hydro-power resources
within irrigation districts. This provides ideal conditions for DSE development in irrigation
districts, such as for planting, breeding, tourism, power production, etc.

The development of DSE in irrigation management units has received the support of the
government and relevant departments. As early as 1985, The State Council issued a special
regulation for the development of DSE in the water conservancy sector. Some professional
policies have been formulated, such as the duty free policy for planting, breeding and
processing of agricultural production and subsidy production developed by irrigation
management units. To support the development of DSE, some special funds and loans have
been provided by the national finance department. In the 1980s, the Ministry of Water
Resources suggested that water charges and DSE could be the two supporting poles in
irrigation management. After ten years practice, the DSE has greatly improved. In the
beginning, there were only a few small-scale planting, breeding and agriculture product
processing businesses. Nowadays, not only have the former planting and breeding businesses
been extended, a lot of new businesses have also been developed such as tourism, processing
of rural material, construction and designing, trade, hotels and services, light industry,
medicine production, etc. The development of DSE in irrigation districts provided benefits
for the entire society, moreover it increased the economic income of irrigation managelnent
units. It also contributed a lot towards staff welfare promotion, housing, provision of
employment, proofing of the loss of qualified personnel, and towards the overall development
of irrigation districts.

DISPOSITION OF ESTABLISHMENT AND PERSONNEL

Nowadays, irrigation management organizations in China are identified as public welfare
institutions. Most of them are faced with the following problems: too large in organization
size, too many persons not engaged in management work, low work efficiency, high
management costs, poor staff living conditions, etc. Since the 1980s, a lot of work has been
done by the Ministry of Water Resources, and the water conservancy administrative
departments at each level, and the management units. "The regulation for disposition of
establishment and personnel in management units of water conservancy projects" has been
issued by The Ministry of Water Resources. It regulates the standards of establishment and
personnel disposition for management units of all types of water conservancy projects. The
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general limits for disposition of establishment levels and management staff numbers in
different kinds of management units have been set, each position and its responsibilities in
the unit have been stated clearly. According to the amount of work of each post, the number
of staff members for each post can be decided, and the personnel can be allocated according
to their responsibilities. Then expenditures such as salaries, office expenses and travelling
fees can be controlled according to the total number of staff members disposed. This can save
unwanted expenses and cut down costs.

There are three problems existing among the staff of management units: (1) Ageing and
insufficient knowledge renewal. Older, senior managers have greater management and
technical skills and experience, but they are at the threshold of retirement and lack computer
literacy. In contrast, the younger staff members do not have sufficient experience. (2)
Insufficient qualified personnel for comprehensive management, especially those with an
economic and legal background. Since the management units have been engaging in project
and irrigation management for a long period, when they transfer to commercial economy,
they need these specially qualified personnel. (3) Loss of qualified technical staff, caused by
the professional income difference. With economic system reforms, the differences in the
income levels of personnel in different professions are becoming more prominent. The
income level of irrigation management staff is becoming comparatively low, which results
in the loss of personnel. The government has paid attention to this problem, and some
measures have been taken to increase the income levels of management staff in order to solve
it. Personnel training should be regularized and systemized, and measures must be taken to
see that the personnel who hold a particular post meet the required levels of knowledge,
technical skill and capacity.

For this purpose, some experts have been appointed by the Ministry of Water Resources
to draw up regulations and standards for different kinds of posts in irrigation management
units. Also, many training books have been published, which have provided favourable
conditions for the completion of "post training" in different areas of China. Some location
specific training books are also published by each management unit. Based on the above
criteria, many kinds of training courses have been opened regularly, such as training on
irrigation scheduling, monitoring and maintenance of projects, irrigation tests, water
measurement, financial systems, economic management, examination and calculation of water
charges for water supply, application of computer skills, etc. Each management unit usually
holds one or two training courses during the off-season or before the completion of some
special task, to enhance the technical knowledge of the staff. In some management units with
better economic conditions, the technical personnel are also sent to universities or colleges
regularly annually, to complete long-term training, and strengthen the backbone of the
respective management units.
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Changes in irrigation as a result of policy reform in
China leading to irrigation management transfer

China has introduced far reaching economic reforms since 1978. An important aspect of the
policy reforms relate to irrigation management. Several changes have been implemented and
areas that require further changes have been identified.

Since 1970, North China has been affected by a continuous drought resulting in acute
water shortages. Even South China which receives comparatively more rainfal1, is also under
the threat of drought. Annual grain production has decreased by more than 10 thousand
million kilograms (kg) in the country due to water shortages. Yet, due to various reasons,
wastage of water in irrigation remains high. Irrigation systems in most districts continue to
use flood irrigation. In many cases, system efficiency is only 25-40%.

According to National Situation Report No.2, prepared by the Chinese Academy of
Sciences, the current population of China is more than 1100 million. It is estimated to be
about 1300 million by the year 2000. At that time, it is estimated that annual grain production
should be in the order of 520 mil1ion tOllS to meet the requirements of 400 kg per caput per
year. Consequently, agricultural production efficiency must be increased significantly in order
to ensure future grain supply.

To increase grain production it is necessary to expand the irrigated area. At present,
two-thirds of the total grain produced in China comes from the irrigated land estimated to be
some 47 million hectares (ha). The total potential irrigated land in China is assessed to be
about 67 million ha. At present, there are 5340 irrigation districts (major schemes of 667
ha and above) and over 20 000 smaller irrigation schemes. More than 80 000 reservoirs of
various sizes with a total storage capacity of 468 thousand mil1ion cubic metres have been
completed. Some 3.35 million tubewel1s and 0.49 million pumping stations have been
installed for irrigation and drainage, amounting to 66 million kilowatts. Smal1 sluices, dams
and ponds are widespread throughout the country.

The area that can be further developed for irrigation is limited by the availability of land
and water supply. Therefore, the rehabilitation of existing irrigation systems (which include
low-yielding land of approximately 20 million ha) including the promotion of water-saving
irrigation techniques and the development of water-saving irrigation on dry land is vital for
increasing agricultural production. In either case, effective irrigation management is the key
to successful implementation.

Changm$ng Liu. 1lJlisheng Moo and Quijun Ma. Shij~g In.$timte o/AgriculJural
. ModemizatlO1l. Hubei Pr()vince, andJiafIg Kalpeng, ChieflJf /.rrlgi;UipnDiVision,

. Yang GJuzilgxin. Irrigaiian Engineer. DepartmBit Oflrrlga(km QijdDtainiIie,
Mimstry of Water Rbtlitrcu, P~>sRfpttblic of Clnna
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This paper gives an overview of recent administrative and institutional changes in
irrigation management in China, particularly in northern parts of the country. The paper
begins with a brief account of the current shift from centralized toward decentralized
irrigation management. This is followed with an overview of irrigation management in North
China and the impact of the current economic reforms on the management system.

As result of the reforms in economic policy, changes have occurred in (a) the way
irrigation institutions are organized, (b) laws that regulate property rights and the collection
of irrigation fees, and (c) the way maintenance is organized. An important issue relating to
transferring irrigation management is the contract system. This matter is briefly discussed in
the last section of the paper.

CHANGES IN IRRIGATION MANAGEMENT IN CHINA

Irrigation management in China falls into two broad categories: (a) a highly centralized
management and (b) a relatively independent management.

Centralized management

A majority of the projects in large irrigation districts were completed in the 1950s and 196Os.
During that period the country was very poor. Based on the advantages of the socialist
system, the spirit of self-reliance and hard work, and a highly centralized planning economic
system, the State was able to concentrate its limited capital and material resources on
carrying out socialized production. A large number of irrigation projects were completed and
agricultural production conditions were improved. In the key projects, material and equipment
were provided by the government and farmers contributed labour. Conveyance systems were
completed by the farmer communities and were subsidized by the government. Most
irrigation districts were built jointly by the State, collectives and individuals.

Agriculture was organized on cooperative principles. Collectives were the popular forms
of agricultural settlements. In these communities, the means of production were communally
owned and each member's work benefited all. After making a contribution to the State, the
remaining product was distributed among the members according to each member's
contribution to the community.

Under the centralized economic system, irrigation districts were directly managed by the
government. Irrigation management organizations were established by the government
through water authorities. Irrigation districts were managed according to the government's
plan. Water was free. Operation and maintenance costs, as well as salaries of irrigation
district staff were paid from public revenue. A part of the salaries of both contract and
temporary workers was paid from public funds and the balance was paid by the collectives.
Although there were shortcomings, this system played an important role in increasing
productivity levels.

Decentralized management

The introduction of the production responsibility system in the countryside in the 1980s
motivated the farmers. As a result, agriculture production increased substantially. To meet
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the needs of the system, the irrigation management system was changed from complete
government control to contract management.

The transfer of irrigation management was based on the principle of separating
management rights from ownership. For example, the Water Authority invites public bidding
for irrigation management. Various management organizations make a bid for irrigation
management. The successful bidder enters into a contract with the water authority. The
duration of this contract is approximately 3 years. This is the first stage contract. The first
stage contractor will invite public bidding. The management station is the second stage
contractor, while the individual is the third.

The introduction of the contract management fostered competition and brought about
dramatic changes in local responsibility and authority systems.

DEVELOPMENT OF IRRIGATED AGRICULTURE IN NORTH CHINA

As in other parts of China, irrigation management has been radically refonned in northern
China. The.annual precipitation in most parts of North China is about 500 mID. The rainfall
is sufficient for rainfed agriculture. However, the distribution is uneven within the year, with
60-70% falling during the summer flood season. Spring drought and autumn floods have
become major constraints to agricultural production. If the problem of spring drought can be
solved, agricultural production in northern China will be more secure and less variable.

Irrigated agriCUlture in North China has had a long history to the low rainfall conditions
and the frequent occurrence of drought. However, rapid development of irrigated agriculture
occurred only after 1950.

The development in North China could be categorized into four stages.

Stage I. Before the 1950s, agriculture was mainly rain-fed with a very small area of
irrigated land, with an irrigation ratio! of only about 5%.

Stage 2. The early 1950s to the 1960s was a period in which the exploitation of surface
water for canal irrigation rapidly increased leading to an irrigation ratio of 25 %.

Stage 3. The mid-1960s to the late 1970s was a period which saw intensive exploitation of
underground water and rapid increases in well-irrigated area, leading to an
irrigation ratio approaching 60%.

Stage 4. From the late 1970s up to now has been a period of struggle and persevering for
irrigation due to water shortage and financial problems.

At present North China is one of the most serious water-short regions in the country.
As a result, a large percentage of the arable land in North China suffers from drought and
therefore, low and uncertain yields. Irrigation accounts for more than 85% of the total water
consumption in North China. Though the water supply has decreased in recent years and
some water-saving measures have been adopted everywhere, the situation of water losses is

Total irrigated area to total arable land area.
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FIGURE 1
Changes in irrigation management models in North China

I Public l-
I--- wel fare -I ~Managing

Irrigation
management

~I ~
Transition Future

models Planning expl orat lve

~I I
Irrigation

before period Marketing management
1980 models

~ !Admin;strative I- c-----I Spontane; ty l-I

still a serious problem due to the deterioration and disrepair of irrigation systems,
complicated by poor field conveyance systems. As a result, the average water use coefficient
in the canal systems of North China is only 50-60%. It is about 60% in the better irrigation
districts and 70% in well-irrigated districts.

The irrigation allocation norm is usually higher in surface irrigation districts. In contrast,
the irrigation application rate per time often reaches 70-100 m3 per mu l (105-150 mm) in
irrigation districts served by well-irrigation. As a result, it is necessary to develop scientific
and rational agricultural irrigation management; the encouragement of increased irrigation
efficiency has become a key means of promoting water saving in agriculture.

MAIN CHANGES IN IRRIGAnON MANAGEMENT IN NORTH CHINA

Before 1980, there was no clear relationship between irrigation management departments
which resulted in many problems. For example, water supply and water use were managed
by two different units. This did not permit unified planning and synchronized management.
Beneficiaries did not perform their obligations because of an unresponsive management
system. The common property relationship of 'drinking water from a single large water
canteen' widely existed. 2 Irrigation management problems became vicious circles resulting
in serious deterioration and disrepair of the irrigation structures. However, since the reforms
and the opening up of China to the world economy, irrigation management has changed. This
change is illustrated in Figure I.

After the reforms, post-responsibility management systems were established in irrigation
districts according to set standards for monitoring and evaluation of the concerned
departments. In northern irrigation districts this was done in order to bring the initiatives of
irrigation district management staff into play and to comprehensively evaluate the
performance of different management departments and each staff member. Utilizing eight

15 mu equals 1 heclare.

Everyone was willing to drink from the canteen, but no one was responsible for ensuring the system was
kept filled and maintained.
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economic indexes related to irrigation management efficiency as the basis for monitoring
performance, suitable regulations and operational rules were established for each department
and staff position. At the end of a year, awards (including incremental increases in salary and
bonuses) were given to individuals and units that achieved their targets. Staff members and
units that did not accomplish their targets were criticized and penalized.

Management institutions

Institutional strengthening has been an important factor in the reform programme. As a result,
functions changed in the irrigation management system. Due to the need to comprehensively
carry out an integrated management responsibility system, irrigation organization structures
were adjusted in many irrigation districts in North China, as is illustrated in Figure 2.

In order to solve internal financial problems, each irrigation district was expected to:

o develop diversified economic activities to increase income in addition to increasing water
use efficiency;

o collect 100% of the water fees; and
o reduce unnecessary expenditures.

In many irrigation districts revenues from different types of businesses were not only
used for improving internal management, but also for the maintenance of irrigation canals in
entire districts.

Village Irrigation Groups

Special attention was given to the Village Irrigation Management Groups. Prior to the
reforms in 1984 these groups were still called irrigation teams. These teams were primarily
composed of members of the village committee. Farmers rarely participated in them. The
main task of an irrigation team was to organize farmers to implement the irrigation plan of
the irrigation management office. It was never involved in the planning process. Before the
implementation of the family production responsibility system, the land was owned by the
collective, the fee for irrigation was collected only on the irrigated area instead of the
irrigation water actually used. The villagers in their irrigation rotation, irrigated only during
the daytime. As a result, a large amount of water was lost during the night. Furthermore,
farmers' low level of personal initiative, unlevel land and the poor state of repair of sub-sub
branch canals also contributed to the severe water losses.

Radical changes have occurred since the family production responsibility system was
instituted. The village irrigation management group now is composed entirely of farmers. It
is relatively independent of the village committee and is more or less directly under the
supervision of the irrigation management section. Every year, farmer representatives from
each village irrigation management group attend a working conference for the entire district
where they participate in making the annual plan for irrigation and canal maintenance, as well
as examine and approve the budget for any improvement projects to be implemented within
the year. As farmers now have their own land, severe water losses during irrigation rotation
during the night are avoided. In addition, because the water fee collection now is not only
based on the irrigated area but primarily on actual water use, farmers pay much more
attention to water-saving practices in irrigation.
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FIGURE 2
Changes in irrigation management institutions in North China

Items Past models

Irrigation management
Organizing office,

styles
Commune and village

committee

Organizing level Vague

Institutional Administrative
functions only

Working pattern Instruction

Payment for Government
salary

Current models

Irrigation management
office,

Management section,
Village management

group

Three-level

Services type of
diversified economies

Enterprise
management

District
itself

Irrigation management laws and regulations

An important precondition in implementing irrigation management refonns is a sound legal
provision to protect common property, sharing of authority and the right to collect irrigation
fees. During the transfonnation from a planned economy to a market-oriented economy, the
irrigation management system in some irrigation districts has still not become optimal. In
many systems, water measuring standards are not scientific and rational. For example, some
districts do not use water measuring devices within the systems and, therefore, they collect
water fee according to the area irrigated. As a result, water users cannot see the advantages
of water saving or the disadvantages of water loss.

In order to promote agricultural development, water conservancy facilities must be
protected, water should be saved, the management for agricultural irrigation needs to be
improved, and the water fee collection system should be standardized. The national and
provincial governments have issued several laws and regulations that would support these
necessary developments in irrigation agriculture. These laws and regulations include:

o The Water Law of the People's Republic of China;
o The Regulations for Protection and Maintenance of Water Conservancy Facilities

(province level);
o The Regulations on Water Fee Collection;
o The Eight Economic Norms.

All these laws or regulations provide a sound basis to be followed for implementing
reforms related to the agricultural irrigation management system.
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Collection of water fees

123

For many years, in most irrigation districts in China the welfare of farmers was taken into
account in charging water fees. Agricultural production inputs such as fertilizers, pesticides,
and tractor-ploughing. services have been sold at a market price. As a consequence, prices
for these inputs have increased significantly. However, it was felt that water fee could not
be increased because of the concern for the welfare of farmers. According to an estimation
from the people's irrigation district in the Jingxing County of the Hebei Province, the
production cost for winter wheat in 1993 was about 90 yuan. While the water fee only
accounts for one third of the production costs, the benefits are several times higher than the
total production costs. Hence, the cost of irrigation water is incompatible with the market
price charged for other production inputs.

The cost of irrigation water is supposed to include a depreciation charge for the
irrigation projects, canal maintenance expenses and operation and management expenses.
According to estimates from the Hebei Province, on some large, middle-sized reservoirs and
irrigation districts, after accounting for the value of the input of voluntary labour by farmers,
the total water cost at the head of a sub-sub-branch is about 5-11 yuan per 100m3 .

Considering farmers' ability to pay, the present water price is only about 3 yuan per 100 m3

which is less than 50% of the minimum water cost.

Maintenance of irrigation structures

Most of the existing irrigation projects in the north were constructed in the 1950s or the
1960s under the system of the planned economy. Some of these projects, especially the sub
sub-branch canals, urgently need to be rehabilitated because of lack of maintenance in the
past. However, since the farmers could not afford to rehabilitate the canals, canals or even
some entire sections in the command area cannot be used any more. This has caused water
losses and a consequent reduction of the irrigated area. In addition, some farmers tend to
overirrigate because their fields are unlevelled and because of the large sizes of their plots.
The average plot size of a sample village appeared to be 0.4 ha. In this village, it has been
determined that the average water volume used for each irrigation is 237 m3 per mu (356
mm). This is three times more than the normal irrigation depth. An experiment in another
district showed that when the length of a crop plot increases by 50 m, the water volume used
per mu for irrigation will increase by 30-40 m3.

Since the implementation of the irrigation management responsibility system, there has
been more emphasis on maintenance of irrigation engineering structures. At present, many
irrigation districts carry out routine maintenance of canals at all levels twice every year.
These come before the first irrigation and after the last one. Routine maintenance mainly
includes desilting, weeding, plugging holes and reinforcing the dikes. Labour required for
maintenance is shared by the villages within the irrigation district on a voluntary basis.
Usually, the amount of labour volunteered depends on the irrigated area in the village.

In most cases, the village irrigation management group divides the voluntary labour
requirements from its village into a quantity of labour to be provided by each household. If,
for some reason, a household cannot contribute the required voluntary labour for canal
maintenance, these households are requested to pay the wages for hiring other farmers to
work. For special maintenance works, different organizations will take responsibility
according to the maintenance work done on different levels of the canals. Generally speaking,
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for important maintenance such as lining of canals or building a new structure along the main
canal, the irrigation management office will make the plan and take responsibility of
organization; building materials will be provided by the office as well. However, one village
or more that directly benefits will be asked to provide the required voluntary labour. All
maintenance on sub-sub-branch and field canals is organized and conducted by the village
irrigation groups through whose villages the canals pass.

As the central government did not usually invest in rehabilitation after completion of
irrigation districts, they require a large amount of voluntary labour to protect the canals from
deterioration and at the same time to try to raise funds for maintenance works. As a reSUlt,
water conveyance efficiency on the canal is kept at a normal level. In order to tap the
potential of the whole irrigation system, an evaluation index - the percentage of the irrigation
structures in good condition - is developed to evaluate the maintenance works on canals of
irrigation management organizations at all levels within the system.

Management contracts and sharing of property rights

As described in a previous section of this paper, one of the most important characteristic of
the earlier transformations in irrigation management was the introduction of the contract
management responsibility system. However, with further reforms in the countryside, the
contract management responsibility system began to show its limitations. The key factor of
contract management is how to determine properly the basis of the contract. The contract is
based on the original property rights. Readjustment in benefits distribution is a constraint of
property rights. So the contract is often determined subjectively, not in accordance with the
economic law. Some contract targets such as revenue and expenditure, the irrigated area, the
level of production investment and water use efficiency have no clear relations with the
improvement of management levels. Thus, it is not easy to carry out these contract targets.
Sometimes, a contractor competes for profit with the government but the government cannot
limit the short-term action of the contractor.

With the establishment of the socialist market economic system, new lrngation
management systems should be considered. It is important to determine the property right of
irrigation districts and realize the separation of ownership, use and control. This could be
done in the following manner:

o Assess assets and determine property rights. The first thing to do is to determine the
assets of irrigation districts and estimate the value of fixed assets. Then convert the total
value into shares based on the capital and labour investment in the project. Shares
consist of State shares, organization shares, collective shares and individual shares. Each
entity has the nominal ownership of its shares and the right to share profits.

o Set up a new management system according to the requirements of shareholders. To get
their share of profits, shareholders have to retain the original assets and make profits.
This can form a multi-property-right benefit continuum, consisting of the State,
collectives and individuals. The desire for profits makes shareholders select modern
management systems, e.g., shareholders' congress responsible for making important
decisions, board of directors acting as legal representative and managers accountable for
daily management. The manager can formulate internal regulations for irrigation
management such as the target management responsibility system and the contract
responsibility system.
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o To expand production, irrigation districts must have stable incomes. These are water
fees and shares in cash from beneficiaries. Shares of the State and coIlectives should
reflect the favoured policies for agriculture and water sectors. Beneficiaries pay water
fees and bear "shares" on the basis of irrigated area and water supplied. The benefits
of these "shares" wiIl be reflected through sharing of profits in cash or grain and side
agricultural product increments. Shareholders other than direct beneficiaries wiIl share
profits in cash.

Irrigation management transfer

The above changes should be considered as separate, though interrelated components of
irrigation management transfer. Decentralizing irrigation management, devolving financial
authority and property rights are all necessary steps in transfer. In China, numerous irrigation
management transfer programmes have been implemented. For instance, Laiyang in
Shandong Province and Jiaozuo in Henan Province have been implementing irrigation
management transfer programmes for two years. The programme is caIled a cooperative
share system, i.e., the combination of a cooperative system and a share system. The
cooperative share system has been implemented in 410 projects in 144 viIlages in Laiyang.
The total fixed assets amount to RMB 12.4 million yuan (US$1.5 million). The fund raised
by 28000 shareholders totals RMB 20 million yuan (US$2.5 million). The irrigated area has
been increased by over 10 000 ha. Benefits have increased by RMB 6.5 million yuan
(US$0.8 million). The basic ideas of the programme are: cooperation, enterprise
management, democratic management and supervision.

Approaches of the cooperative share system for medium and small schemes are:

o Assess assets. A group consisting of experts, management staff, village leaders and
farmers, and farmers should be organized. This group wiIl assess existing irrigation
projects and keep accounts based on the existing fixed assets.

o Convert the fixed assets into shares and make property rights clear. Based on the
original labour and capital investments, divide shares among organizations and farmers.
Each shareholder has equal rights to own the assets and share profits.

o Build up the project through the share system and manage it cooperatively. Shares can
be cash, materials, labour, land and techniques, etc. Shareholders can be coIlectives,
individuals, the community and enterprises.

Cooperative systems:

o For a new project, after an economic evaluation, shares will be determined based on the
principle of investor as owner. The project will be managed through the share system.

o For an existing project, after converting the existing assets into shares and dividing them
among all owners, the cost of rehabilitation and production expansion will be shared by
all shareholders. The profit-sharing principle of the cooperative share system is: first,
accumulation and discount and then, profit-sharing based on contribution and shares.

o Formulate cooperative regulations. It is the basis of cooperative management. The
regulation will retlect the right and duties of shareholders, the principle for profit-
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sharing, measures such as setting criteria for project management and financial
management systems, etc.

After the implementation of the cooperative share system, the principle of "people who invest
in and manage the project will benefit by it" will be realized. The cooperative share system
is the main style for irrigation management transfer.
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A better reform form of management system in
irrigation districts: the system of contracted

managerial responsibility

The irrigation district of the West Main Canal is located to the west of the ancient Zhangye
City in Hexi Corridor of Gansu Province. The principle for diverting water from the Heihe
River in the irrigation district is based on a gravity-irrigation area and also a river-well-mixed
irrigation area, with river water as its main water source and well water as its supplementary
water source. The multi-year mean rainfall in the area was 129 millimetres (mm) and multi
year mean evaporation was 2047 mm. The whole irrigation district has 3 townships, 39
administrative villages, 312 production cooperatives and 23 institution tree farms, totalling
about 8200 peasant households and a farm population of 46 800. The water-administrative
agency has 144 persons, of whom the official employees account for 51 persons, the workers
engaging in industry and farming account for 63 persons and the technicians account for 28
persons. The annual diversion duty and pumping water volume varied between 180-200
million m3 irrigating about 175 000 mu of farmlands.

IMPLEMENTATION OF THE SYSTEM OF CONTRACTED MANAGERIAL
RESPONSIBILITY

Encouraging changes and significant economic benefits resulted in the implementa
tion of the system of contracted managerial responsibility in the irrigation district.

Before the implementation of the new system all employees enjoyed equal pay, no matter
whether they worked well or not. This severely dampened the employees' enthusiasm.
Because of the lack of the right of independent action (includes arrangement rights of
persons, funds and materials), it could only work out to a lower water price standard and the
annual income from water charge only reached 450 000 yuan. Because the annual income of
the water administrative agency fell short of the expenditure, it could not accomplish regular
maimenance and renovation of water conservancy projects (see Table 1). This has resulted
in the deterioration of most installations and has led to severe wastage of water resources and
inefficiencies in water use, which at present is only about 45 %.

Over the past four decades, the state has invested about 15 million yuan (about US$I.7
million at currem prices) for project maintenance and renovation in the irrigation district. The
local masses have contributed nearly 9 million labour-days. Following the implementation of
the system of contracted managerial responsibility, great changes have taken place and a
significant economic benefit has been achieved in the irrigation district.

Gong Xiaolm, Gansu AgricuJtur4! University
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TABLE 1
Survey results of state. ageing and unrepaired canal structures in the irrigation district

Structures Main and Struc- Completed area of field Remarks
branch tures project

canals (kml (set)
%Conditions 1000 [mu)

Existing 109.2 1580 3.9 24.2 The irrigated area was
161 000 m, prior to
signing of the contract

Ageing I Number 64.4 375 0.9

and I
unrepaired % 59 24 23

TABLE 2
Income and expenditure of water charge before and after implementing the contract system

Item Before the After the After 6 years
contract contract of contract
(1987) (1989) (1988-1993)

Income for water charges (10 000 yuan) 45 89.91 538.8

Project depreciation Amount (10 000 yuan) 32.83 197
charge and annual
repair fund % 36.5 38.6

Promoting project construction and strengthening project management

Since the implementation of the contract system, water prices have greatly increased. The
project depreciation charge and annual maintenance fund drawn from the water charge have
also increased as shown in Table 2. Relying on the fund drawn from the water charge, the
irrigation district has renovated some water conservancy projects as shown in Table 3.

As a result of contracting out to individuals and carrying out the policy that rewards the
diligent and punishes the lazy, the beneficiary villagers' enthusiasm to build water
conservancy projects was greatly aroused. In recent years, local masses have contributed
about 525 200 labour-days to drill 21 pumping wells, and have accumulated 835 200 yuans
of funds through their own efforts, thus making the project management enter into a benign
circulation stage. In 1993, some 91 contracted projects and 31 professional groups were
associated, which involved 89 contractors and 61 contracts.

Enhancing project management level and achieving noticeable economic results

Since implementing the contract system in the past 6 years, the irrigation district had
accomplished the economic and technical targets set by each year's contract. Gansu Water
Conservancy Department has designated the irrigation district of West Main Canal as a
second-class irrigation area. Overall water use efficiency, irrigated area and economic benefit
have significantly increased following the implementation of the contracting system as shown
in Table 4.
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TABLE 3
Renovated water conservancy projects relying on the
fund drawn from water charge

Item No.

Renovation set 154

length (kml 31.1

Branch canal New structure (set) 122

Starting and closing machines 96
{setl

Newly built set 12
canal

Sublateral length Ikml 21.9

canal
New structure (set) 402

Starting and closing machines 201
(setl

Canal set 22

Major repair length Ikm) 32

Sluice g.te Isetl 22

Pumping well (holel 20

m 22700
Buried pipeline

mu 7 070

Slurry paved m 344
stone

Diversion dam
Dry paved m 157
stone

Annual income of comprehensive
management in the irrigation district
is increasing due to practising overall
operation and setting up of economic
entities

Since implementing the contract system,
the management scope and content of
the irrigation district have extended
from farming forestry and sale to
building material industry, machinery
and large-scale commerce. For
example, the irrigation district has
established a concrete precast work
shop, a factory for manufacturing
small-sized water-conservancy equip
ment, a service team for pipeline
installation and a motor-pumped well
maintenance, etc. In addition, it has set
up a flour-producing factory capable of
processing of one million jin of wheat
per year and has invested about
400 000 yuan to establish a petrol
station in 1993. Relying on favourable
local conditions such as the area
abounding in such special products as
wheat, corn, beans, buckwheat, jujube
and other fruits, it has established
lateral economic ties with the Zhanjiang Youth Canal Administration in the Guangdong
Province and has set up a joint-sale company of farming and side-line products, thereby
laying a basis for developing the coastal market. Having set up some economic entities in
light of local conditions, the income of comprehensive management grows steadily from year
to year (see Table 5).

In addition, it has purchased some engineering equipment with money from the
development fund drawn from contracted management, as shown in Table 6.

TABLE 4
Comparison of project irrigation benefits before and after implementing the contract system

Item 1987 1989 1992 1993

Project perfection (% 1 41 82 86.1
Irrigation water use efficiency (%1 45.4 48.5 54.5
Canal water use efficiency (%1 51 59 70
Irrigated area (10 000 mm) 16.1 17.44 19.58 19.98
Total crop output (l000 kg) 3790 4624.3 5005.1 5132.3
One m 3 of water:

Yield (kg) 0.5 0.63 0.64 0.72
Output value (yuan) 0.4 0.51 0.64 0.72

Per caput income (yuanl 567 891 816 850
Percent (%) 49.5 82.6 87.4
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TABLE 5
Comprehensive management benefits before and
after implementing the contract system

TABLE 6
Engineering equipment purchased after
implementing the contract system

Net Per capur
income bonus

1100 000 Iyuan)
yuan)

1987 0.7 a
1988 8.39 250
1989 10.3 300
1992 12.7 350
Six years between
1987·1992 62.69
Remarks Max. 700

Equipment Amount

Bulldozer (set) 1
Concrete mixer (set) 2
Steel mouldboard (ton) 10
Air compressor (set) 1
Well-washing equipment (set) 1

In addition, it has built ten units of
staff residences with heating radiators,
liquefied gas cookers, icebox, electric
ovens and boilers. Other already built
facilities include 45 m4 bathroom, enter
tainment room, library, and reading room.
Moreover, there are 23 observation sites
equipped with TV sets. All of these
successful works greatly aroused the
enthusiasm of employees and resulting in
significant economic benefit. In 1989, the
irrigation district was recognized as one of
China's 100 advanced irrigation districts,
and in 1991 the Ministry of Water
Conservancy set up the irrigation district,
as a unit with prominent contribution to
comprehensive management of the water
conservancy project.

All these above-mentioned facts
clearly showed that the system of
contracted managerial responsibility is a
better form of water administrative units
under the present conditions of China. It
helps to reform the administrative system; to transform the management mechanism; to

follow the road to self-management, self-accumulation and self-development as well as to take
the responsibility for its own profits and losses. Therefore, we should continuously perfect
and actively popularize this system.

SOME METHODS OF IMPLEMENTING THE SYSTEM OF CONTRACTED
MANAGERIAL RESPONSIBILITY IN THE IRRIGATION DISTRICT AND
CORRESPONDING ORGANIZATIONS

The principle of contracted management separating proprietary rights from the management
right, was the guiding thought for contracted management. This can be elaborated as follows:

Ensuring the social benefit. contracting the base number of income and checking
up the expenditure; extra earning can be used for individual expense but no subsidy
will be offered to the debtors.

The main methods include perfecting organizations and implementing contracts at
different levels. The concrete steps taken are as follows:

First, seriously checking up the base number, setting preliminary targets and setting the
contract schemes. For this purpose, it is necessary to carry out a general investigation of all
level canals and installations, to check up fixed assets and to evaluate the present management
states of the irrigation district. Based on the preliminarily calculation, such items as
contractor's requirements, contract forms, duration, rights and responsibilities of contractor
and ways of reward and punishment are decided. The next step is to issue the bid for contract
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among cadres in the irrigation district, to evaluate the contractor's qualification, and to select
the contractor by vote. Finally, the contractor signs the contract with the Zhangye Office of
Water Conservancy and Power.

Second comes the perfecting of the relevant organizations.

Third is the distribution of the contract targets level by level to the divisions, stations,
sections and individuals. With ten indexes as the examination standards, namely, irrigation
area, project perfectness, income and outlay, crop yield and production value, water-use
efficiency, irrigation quota, rebuilding project, safety, technical popularization and training,
the contractor will be examined at the end of the year. The diligent contractors will be
rewarded while the lazy ones will be punished. Those who finish the contract completely will
be given a bonus in addition to raising their wages two to three times more than the
employees' annual mean wages. On the other hand, if the contractor fails to finish the targets
set by the contract, 10% of his wage will be deducted. If he fails to complete the contract
within two consecutive years, his post will be abolished.

According to the principle of combining professional management with valley
management, the Director of the Water Administrative Agency will take up the responsibility
of the contract under the leadership of the irrigation district congress. The irrigation district
congress will select an administrative commission as its standing institution. Under the
commission, three township administrative stations, four divisions, and one office will be set
up as shown in Figure I.

The township administrative station, consisting of 2 to 5 persons, with the township's
Head acting as the station's head, will be in charge of the below-sublateral canal projects,
field-canal system, drinking-water engineering, pumping wells, low-pressure pipelines,
farmland construction and organizing construction, etc. In order to inspect and protect the
below-branch canal projects, we have set up 13 branch-canal commissions consisting of 74
persons, 40 sublateral canal commissions consisting of 269 persons and 312 irrigation groups
consisting of 250 persons, thus forming into a "from-top-to-bottom protective system."

EXISTING PROBLEMS AND DEVELOPMENT PREDICTION

After implementing contracted management for six years, great achievements have been
made. However, judging from the demand for reform, what we have done seems far from
adequate. Thus far, we still have not realized self-sufficiency in funds; ageing and unrepaired
projects are still present; some field projects have a lower completeness; the contract targets
still remain to be perfected; most of the employees have a lower education level, etc.
Therefore, there is a need to work out even higher targets; efforts must be made to ensure
220 000 mu of farmlands to be irrigated by the year 2000; unit water yield will reach up to
1.5 km/m 3; water charge will be decided in accordance with the cost, reaching 2 million yuan
per year; net income of comprehensive management will reach 300 000 yuan; per caput
income will reach the well-to-do level (US$IOOO), and per caput bonus will reach 3000 yuan.
By then, it would realize such objectives as self-sufficiency, self-management, self
accumulation, self-development, taking the responsibility for its own profits and losses, and
thus striding forward towards the goal of implementing large-scale, scientific, systematic and
enterprise-type management.
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FIGURE 1
Administrative organizations of the irrigation district
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Institutional management and performance
changes in two irrigation districts: case

study from Hebei Province, PR China

Water control is the lifeblood of agriculture-Mao Zedong

With a population exceeding 1.2 thousand million, China is very concerned about ensuring
it can feed its population. In this regard, irrigated land is critically important as 65% of the
food grains, 75 % of the cash crops and 90% of the vegetables are produced on irrigated land.
In addition, irrigation districts supply 70-80% of the drinking water for people and livestock
in rural areas (Chen and Ji 1994).

As one of the oldest societies in the world, irrigation in China has a very long history
with documented development of large-scale irrigation schemes as far back as 605 BC By
1949, China had approximately 16 million ha of irrigated land. After the founding of the
People's Republic of China, a major push was made to rehabilitate existing irrigation systems
in order to reestablish the system of food production that had been disturbed during the long
civil war. From the 1950s to the 1970s many new irrigation systems were developed. The
majority of medium and large systems existing today were developed during this period. As
a result of the massive investment, irrigated area expanded rapidly to almost 48 million ha
by 1992. This includes 144 large irrigation districts of over 20 000 ha of effective irrigation
area each covering 7.9 million ha in total. There are 5 198 medium-size irrigation districts
(between 667-20 000 ha) covering 13.3 million ha. Large and medium systems serve about
47 % of the total irrigated area in the country.

Small reservoirs, ponds, and pumping schemes with an area less than 667 ha are
managed by local organizations. Since the 1970s, tubewell technology has been widely
distributed to exploit the vast underground water resources that exist in the country (Liu et
al. 1994). Small-scale irrigation accounts for 27 % of the irrigated area in China, while other
smaller irrigation systems including tubewells are managed by farmers. The area under
farmer managed irrigation in China is approximately 26% of the total area (Ministry of Water
Resources 1991).

By the late 1970s, problems associated with China's dramatic irrigation development
programme were beginning to manifest themselves. As a result of poor management and
inadequate maintenance, irrigation systems in China were showing signs of structural
deterioration and declining productivity. Substandard irrigation construction and ineffective
management, combined with poor national and local economic conditions held irrigation
performance far below actual potential.

Sam H. Johns01l m, Douglas Vermillion, Mark SVendsen,
Wang Xiflyu(m, Zhang Xiying aJld MM Xittsen
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FIGURE 1
Hebei province showing location on Pingshan and Yuanshi counties
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During the period of rapid irrigation expansion, from the 1950s to the 1970s, agricultural
production and irrigation management were collectivized. The post-Mao reforms introduced
by Deng Xiao Ping from the early 1980s introduced a new era of economic liberalization
which opened the Chinese economy to the outside world. These new policies reduced the
dependence of irrigation districts on the government and encouraged local financial and
managerial self-reliance. However, at the beginning of the economic reforms, irrigation
management agencies found it difficult to adjust to the reforms. As a result, irrigated area
in China declined. After ten years of effort, the declining trend in irrigated area was reversed
(Chen and Ji 1994).

Similar to the situation in China, since the mid 1980s there has been a worldwide trend
to transfer complete or limited authority for irrigation management and financing from
government agencies to local organizations, especially cooperatives and water users'
associations (Johnson, forthcoming). Irrigation management transfer has taken many forms
in different countries but one common element has been a reduction of the role of govern
ment and a corresponding expansion in the role of farmers and non-governmental organiza
tions in irrigation management (Vermillion 1992). In order to determine how policy reforms
of the 1980s in China have been translated into new local institutional arrangements and
managemeqt practices, and have led to changes in irrigation performance, the International
Irrigation Management Institute (IIMI) and the Shijiazhuang Institute of Agricultural
Modernization (SIAM) have carried out a collaborative research project in two medium-scale
irrigation districts, Nanyao and Hayi, in Hebei Province in the North China plain.

The overall objectives of the study were: (I) to identify and document management
policy changes before and after the economic reforms; (2) to document the process by which
transfer of management responsibility has occurred; and (3) to assess the impacts of these
changes on systems performance and financial sustainability. The purpose of this paper is to
present preliminary findings related to the impacts of these changes on institutional
arrangements, irrigation management and system performance.

SAMPLE IRRIGATION DISTRICTS!

The two irrigation di.stricts selected for the research study are located in Shijiazhuang
Prefecture of Hebei Province. Bayi Irrigation District (Hayi ID) is located in Yuanshi County
while Nanyao Irrigation District (Nanyao ID) is located in Pingshan Country, both of which
are near 38°N latitude. The location of these counties within Hebei Province can be seen in
Figure I.

Hayi ID

The arable land area of Bayi ID is 10 415 ha. Within the district most of the soil is loamy
with a medium level of soil fertility. Average annual rainfall is 544 mm, with the majority
of this concentrated from June until September. However, the annual amount varies widely,
from as low as 250 mm to over 1200 mm.

This material is primarily taken from Chapter 2 Physical and Agricultural Context of Nanyao and
Bayi Irrigation Districts, of the draft fmal report for the collaborative study between SIAM and
IIMI, Changing Patterns of Irrigation MaMgemenr in Nonh ChiM: Case Studies from Hebei
Province.
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FIGURE 2
Canal schematic layout for Bayi Irrigation District
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The source of water for the district is the Bayi Reservoir with an overall capacity of
73.87 million m3 . The development of Bayi ID was started in 1959 with the construction of
the Bayi Reservoir. Originally, the design area was 13 000-20 000 ha. Starting in 1961, only
a fraction of the design area was irrigated. By 1967, the construction of the reservoir was
completed and the irrigated area rose to 5 333 ha. The main canal is 5.4 km long with two
main branch canals of a total length of 13.5 km. Primary canals are 16 km long and the
secondary canals extend to 104.4 km. Within the system there are over 1 400 structures.
There has been no rehabilitation since 1976 when a limited amount of canal lining was done
on the main canal and some of the branches. Figure 2 illustrates the canal layout of the
irrigation district.

The Bayi Reservoir was not able to provide all the irrigation water required for Bayi ID.
Consequently, a canal from the Gangnan Reservoir - a large reservoir on the Mountain
Taihang - was started in 1970 and completed in 1976. Since the completion of the Yingang
Canal, Bayi ID has been able to purchase water from the Gangnan Reservoir. This trans
basin conveyance project ensures irrigation water for Bayi ID. Twenty to thirty million m3

of water are purchased annually.

In addition to surface water, the groundwater table is about 17 m below the surface. In
order to tap this resource, there are 1074 tubewells within the command area. About 4 000
ha can be conjunctively irrigated with both canal water and well water. However, due to
overpumping the water table in the county fell dramatically during the 1980s. In 1979, the
average depth to the water table was 11.9 metres, while in 1993 the depth to the water table
was 25.5 metres. In some areas, it declined at the rate of 1.1 m/year while in other areas it
declined in excess of 1.5 m/year. The pumping rate is 120 million m3 while the annual
recharge is 100 million m3 . In order to address this problem, since 1989 the district has
received about 20 million m3 each year from the Yehe River in an attempt to stabilize
groundwater levels within the county. In 1989, the district paid 0.7 yuan l per 100 m3 and
in 1991, 1992, and 1993 they paid 1.1 yuan per 100 m3 for this water.

The population in Bayi ID is approximately 90 200 which includes 18531 male
labourers and 13 808 female labourers. There are off-farm employment opportunities as well
as agricultural income, and therefore the income in Bayi ID was 670 yuan in 1991, while the
average in Shijiazhuang Prefecture was 650 yuan. The literacy rate within the district is
estimated at 80%.

Nanyao ID

Nanyao ID was designed in 1957 and in 1958 construction was started. Funds for purchasing
materials were provided by the townships and volunteer labour was provided by the villages.
Therefore, the degree of government subsidy in the system was very small. There was a
significant amount of rehabilitation in 1977-80, with almost all the labour coming from the
farmers. The county contributed 200 000 yuan for materials only.

Within Nanyao ID the total arable land area is 3 333 ha. The soils in Nanyao are a
sandy loam with lower levels of fertility than those in Sayi ID. Average annual rainfall is 535

Exchange rales for the Chinese yuan for the last six years have been one US dollar equals: 4.72
yuan (1989); 5.22 yuan (1990); 5.34 yuan (1991); 5.78 yuan (1992); 8.8 yuan (1993); and 8.6
yuan (1994).
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FIGURE 3
Schematic canal layout for Nanyao Irrigation District
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mm, with the majority of the moisture concentrated in the period from June to September.
However, the annual amount varies widely, from as low as 200 mm to over 950 mm. The
water source for Nanyao is the Yehe River, which originates on the Shanxi Plateau and
passes through Pingshan County before joining the Hutuo River. The average discharge of
the river is 100 m3/s, although during the flood season discharge increases to 500 m3/s and
during the dry season decreases to 20-50 m 3/s.
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Designed discharge at the head of the main channel is 15 m3/s. Within the irrigated area
of 2 473 ha, the total length of the main canal, branch canals and sub-branch canals is 111.5
lan, of which 39.6 Ian is lined. The main canal is 30.3 Ian with 18.6 Ian lined. There are
339 structures within the system and the total water discharge varies from 10.4 million to
59.4 million m3/year. System level water use efficiency is 53 %. Figure 3 presents the canal
layout of the irrigation district.

The population in Nanyao 10 is 35 545 with 7112 male labourers and 5405 female
labourers. Income is almost exclusively from agriculture and was 414 yuan/caput in 1991.
The literacy rate is approximately 77 %.

AGRICULTURAL PRODUCTION

Once irrigation water was available, agriculture production in the two districts shifted from
rainfed to irrigated crops. In Bayi and Nanyao, winter wheat and summer maize are the main
two crops, with cotton, vegetables, water melon and fruit orchards making up the other major
crops. In addition, a small area is planted to rice in Nanyao ID. Table 1 presents the detailed
area of the different crops as well as the percentages of the total.

As the climate in the area is hot and wet in the summer and dry and cold in the winter,
rainfall from June to September is about 80% of the total annual rainfall. From October to
May, the growing season for winter wheat, only about 150 mm of rainfall is available. As
this is far below the requirements for wheat, irrigation is required. Generally, rainfall during
the summer is sufficient for a maize crop and no irrigation is required during normal and
above-normal rainfall years. Table 21 presents the winter moisture regime for the two
irrigation districts. As can be seen in the table, a wheat crop generally requires at least 350
mm of supplemental moisture.

The water requirements for maize are in stark contrast to the water requirements for
wheat. As can be seen in Table 3, during the average year moisture from rainfall is such that
it actually exceeds the evapotranspiration requirements. Therefore, in many years maize does
not require irrigation. In order to ensure that maize has sufficient moisture, farmers often
relay plant the maize in the wheat and then germinate the maize seeds using moisture from
the last irrigation on the wheat. In this case, the last irrigation for wheat has a dual purpose.
However, during dry years maize will often require one or two irrigations to obtain high
yields.

IRRIGATION MANAGEMENT CHANGES DUE TO RURAL REFORMS

Organization of irrigation under the collectives

Before the People's Communes were dismantled in 1983 (Shue 1984), they were at the top
of a three-level arrangement for organizing agricultural production and distribution and
irrigation development and management. Communes were generally the size of townships and
consisted of 10 to 15 production brigades. A brigade generally consisted of several production

Note: Tables 2 and 3 were developed by using the FAO CROPWAT program, as part of the
collaborative SIAM-JIM I case studies.
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TABLE 1
Crop patterns in Nanyao and Bayi IDs (average in 1990s)

Crop Bayi ID Nanyao ID

Area (hat Percentage (%1 Area (ha) Percentage (%)

Winter-wheat Maize 7738.9 74.3 2473.3 74.2
Cotton 1385.3 13.3 333.3 10.0
Vegetables 364.6 3.5 93.3 2.8
Rice 66.7 2.0
Water melon 250.0 2.4 36.7 1.1
Fruit Orchard 177.1 1.7 10 0.3
Sweet potato 166.2 1.5 180.0 5.4
Spiked millet 93.7 0.9 50.0 1.5
Drug plants 16.7 0.5
Beans 83.3 0.8 40.0 1.2
Sorghum 62.5 0.6 23.3 0.7
Others 104.2 1.0 10 0.3

Total 10415.8 100 3333.3 100

TABLE 2
Patterns of water requirements for winter wheat

Developing Before Over- Turning Jointing to Heading to Total
stage over- wintering green to heading maturing

wintering jointing

Duration 111 0- 1112-28/2 1/3-31/3 1/4-30/4 1/5-10/6 263 days
3D/II 90 days 31 days 3D days 41 days

61 days

ETp (mm) 55.4 44.1 55.2 118.8 213.8 484.9

Bayi ID Average 47.0 13.1 10.2 20.5 56.6 147.4
rainfall (mml

Difference 8.4 31,0 45.0 96.1 157.2 337.7

ETp (mm) 50.7 44.1 57.9 118.5 219.6 498.9

Nanyao ID Average 43.3 13.5 12.2 22.7 54,2 147.5
rainfall (mm)

Difference 17.4 30.6 45.7 93.9 166.4 351.4

TABLE 3
Patterns of water requirements for maize

Developing Early growing Jointing Heading Milky period Total
stage period period period

Duration 10/6-30/6 117·3017 1/8-2018 21/8·20/9 102 days
20 days 3D days 20 days 31 days

ETp Imm) 44 118.7 85.6 116,6 384.9

Bayi ID Average 38.82 142.2 110.1 87.89 378,9
rainfall (mm)

Difference 5.2 -23,5 ·24,5 288 -14.0

ETp (mmj 43.2 118.7 81.3 116.3 359.5

Nanyao ID Average 34.7 147,1 99.3 88.8 369.9
rainfall Imm)

Difference 8.5 -28.4 ·18.0 27.5 -10.4
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teams which were the basic units for organizing agricultural production. Teams consisted of
10 to 20 households. Payments to farmers in cash and goods were made on the basis of the
amount of work points farmers earned through their farm labour and attendance at communal
works activities, including irrigation construction and maintenance.

Irrigation development and management were directed by county-level water-resources
(or "conservancy") bureaus, under the Ministry of Water Resources. At the irrigation system
level, bureau staff coordinated irrigation management with the aid of labour assignments
made by the commune. During the 1950s, 60s, and 70s about two-thirds of government funds
allocated to the water sector were for construction and one-third for operations (Gitomer,
forthcoming). Subsidies from both central and provincial funds and from communes
supported the management of irrigation systems. General labour on irrigation systems was
paid by communes in work points. Irrigation managers were salaried officials of the county
water resources bureau. The costs of irrigation O&M not paid by commune revenues was
generally funded by the Ministry of Water Resources.

Change at the national level

As a result of inefficiencies and declining central government revenues available for invest
ment in rural development, two sets of policy changes had a major impact on the rural sector.

o The first policy change, which is really a package of several reforms, was the
production responsibility system (PRS) that replaced the People's Communes in the early
1980s. Under the PRS, households were allocated long-term leases on farmland that had
previously been communal production land and were free to organize their own
production and marketing, decisions that were previously made by the production team.
In addition, individual households could retain profits from their production. The
government encouraged this change, by providing a general 50% increase in the grain
procurement price.

o The second policy change was a general retrenchment of public investment. Government
investment in the countryside, particularly in capital construction, dropped dramatically.
Government subsidies for irrigation construction declined by over 60% from 3490
million yuan in 1979 to 1300 million yuan in 1981 (Gitomer, ibid). Between 1979 and
1985 government irrigation construction investment declined as a % of gross domestic
product from 0.87% to 0.21 %.

While the change to the PRS system (combined with the higher grain purchase prices)
resulted in an immediate increase in agricultural output, the precipitous decline in government
subsidies to the local level, combined with a disruption of the communal organization of
irrigation maintenance, led to a 2% decline in irrigated area. Between 1979 and 1985 net
irrigated area was reduced from 45 to 44.04 million ha.

The reforms initially led to confusion within the irrigation sector. During the early 1980s
there were widespread reports of chaos, water conflicts and rapid deterioration of irrigation
infrastructure. Farmers wished to work their fields rather than volunteer labour to maintain
irrigation infrastructure. With the new economic incentives, farmers were interested in
increased output, which required higher quality irrigation service. Yet, as a result of the
reforms there was confusion within the villages and the agencies about roles and
responsibilities. As government personnel no longer had the authority to force farmers to
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volunteer their labour for irrigation-related work, irrigation systems fell into disrepair. In
addition, theft and stealing of water occurred as there was no effective enforcement system.

With the improvement of markets for agricultural inputs and outputs, the communes
began to obstruct input and output flows rather than facilitate them. As it became obvious that
there was a basic conflict between the incentives of family farms and the communes, this led
to a second stage of reforms; that of dismantling the communes, which was effectively
accomplished by the end of 1983 (Gitomer 1994). Observing the impacts of these policy
changes, in the early 1980s the government began introducing a third series of reforms,
starting with relatively modest measures and moving to progressively more fundamental
changes.

o The first reform was the work post responsibility system (WPRS) introduced in the early
1980s. This was an attempt to introduce a system of incentives to water resources bureau
officials to improve their work productivity. It was seen as a counterpart to the
agricultural production responsibility system. Monetary bonuses and penalties were
introduced in annual work performance evaluations amounting to 20% or more of base
salaries. For collective-owned systems, a revolutionary reform system was implemented,
the economic contract responsibility system (ECRS). Although originally limited to

small irrigation systems, in many cases, elements of the ECRS have also been
implemented within larger government irrigation systems. The county water resources
bureaus remained intact with the demise of the communes.

o After collectivization the Ministry of Water Resources added a lower tier below the
county level, the water resources stations which were created to replace production
brigade functions at the township level.

o Village irrigation management groups (VIMGs) were created at the village level
following the demise of the multifunctional production teams. These were to be under
the jurisdiction of village governments but were managed and financed independently
from the village government.

Two more far-reaching reforms were introduced through national regulations, both of
which were decreed in 1985. These were:

(I) The national Regulation on Water Fees. The regulation on water fees stated the
principle that revenues for operations and maintenance of irrigation districts should come
mainly from fees collected from water users. The precise level of fees should be
determined at the system level according to the local cost of O&M. However central and
provincial governments continue to place ceilings on the maximum level of fees which
can be charged to farmers, thus even with 100% collection rates, fees generally did not
provide for the full cost of O&M, let alone for rehabilitation and capital replacement
costs. The water fee regulation supported development of a widespread tripartite system
of resource mobilization. This included a fixed area fee (based on the area irrigated by
a farmer), a volumetric fee (based on estimated volume of water diverted into a farmer's
field), and an annual labour contribution l for system maintenance.

This is not a minor input. Chen and Ji (1994) estimate that contributed farmer labour constitutes
more than one-third of the total value of resources invested in existing irrigation districts.
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(2) The State Council Regulation on Diversified Sideline Enterprises. Irrigation districts
often had underutilized assets and resources which had potential economic value. There
was generally a gap between the level of resources which could be raised by the
irrigation fees (because of political reluctance to require farmers to pay for the full cost
of irrigation service) and the actual costs of operations and maintenance. By the 1980s
salaries of irrigation district officials were dropping in real terms below alternative
employment opportunities in rural China and skilled staff were leaving the service due
to low salaries and poor working and housing facilities in irrigation districts. In order
to bridge the gap between the limited revenue which could be raised from fees and the
amount needed for O&M and to boost salaries and facilities for irrigation workers, the
government introduced the concept of diversified sideline enterprises into the irrigation
sector. Irrigation districts were encouraged to develop sideline enterprises to raise
additional revenue. Profits from these businesses were to cross-subsidize the costs of
irrigation management. By 1988, it was official policy that no central or provincial
government funds could be used for regular O&M in irrigation districts.

These broad national policy reforms were partly the result of a combination of financial
and managerial pressure at the national level and "a process of experimentation and trial and
error" at the local level (Gitomer 1994 and 1985). They resulted in a variety of organizational
arrangements throughout China at the level of irrigation districts. A central aspect of
improved water resource management has been the issue of financing. Significant efforts have
been made to encourage lower level water conservancy bureau and irrigation district officials
to achieve financial independence from the Central and Provincial Governments. Local
financing approaches include (Turner and Nickum 1994):

o increasing irrigation fees and collection rates;
o stimulating investment from private sources;
o creating joint stock cooperatives;
o borrowing from domestic and international banks;
o soliciting aid from international organizations; and
o establishing and managing sideline economic enterprises to earn additional income.

In some instances, irrigation districts are being managed by small, locally contracted
"irrigation management firms" which receive multiyear contracts from villages or irrigation
districts, depending on the level of management involved (Svendsen and Vermillion 1992).

Organizational changes in Nanyao and Hayi Districts

The third area of reform was a significant change in the role of the VIMGs. Under the
commune system, operations and maintenance of the districts was handled first by water
conservancy groups, created in 1964. These were soon absorbed financially and managerially
by the collectives and later, villages. Irrigation staff interviewed in this study reported that
under the commune system responsibility was often confused and coordination was difficult
because irrigation matters were handled by busy multi-functional production brigades and
later by village committees. Irrigation district staff had little authority relative to the com
munes. When the production responsibility system replaced the collectives, water resource
stations and village committees replaced brigades and production teams, respectively.

As part of the reforms begun in the early 1980s, VIMGs were organized in Pingshan and
Yuanshi counties to take over direct responsibility for managing irrigation. A VIMG
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FIGURE 4
Organizational chart for Nanyao Irrigation District, Pingshan County, Hebei Province
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FIGURE 5
Organizational chart for Bayi Irrigation District, Yuanshi County, Hebei Province

Irrigation Dislrel r<lain Otfice
lhector (1), Deputy Director (2)

Il'dlrleerl:I'

3S:atl

r[,~;;,;:,~::~,~,,;~,:,~:~,,~,-'I

I
, Oll'''''~;:':::;~~~' \ ["'M""

4',1,,11

I I

1,,,,',
I···

! '1~I~j ~ jle 10 I

~ C,,",,' ,,".11.11
~lo'Jhc'~"'~ °'''1

11 $:a~



Irrigation fTUlnagement transfer 145

generally has about three to five members, selected by the farmers in a village. VIMGs
normally have a Head, a Deputy (who inspects canals for problems or damages), a Treasurer,
a Head of water fee collection and a Head of maintenance. Their duties are to clean canal
sections which pass through the village (normally branch canals and below), distribute water
among village farmers, collect water charges ("under the supervision of the ID"), ensure
proper passage of water through the canals, maintain and organize schedules among farmers
for water delivery and protect field-level irrigation facilities of the County Water
Conservancy Bureau (WCB). The VIMG Head often is also an official on the village
committee. Each VIMG staff member has responsibility for coordinating water distribution
between roughly 200 households farms.

At present, in Nanyao 10 in Pingshan County, the top two levels of canals are managed
by the irrigation district and the third and lower-level canals are now managed by VIMGs.
Nanyao 10 has five levels of canals (as do most districts in both counties). The district office
has two tiers, the main office and four sections which are subdivisions of the system (Figure
4). Nanyao 10 has 30 staff members plus 5 temporary workers. All receive their total salaries
from the water charge. The main office has three managerial sections, canal measurement,
engineering and irrigation, and financial and administrative. Nanyao has 40 VIMGs. It has
not yet developed any sideline enterprises under a "Diversified Management Division."

Bayi 10 has four tiers of organization: 1) the main office, which oversees the entire
system and operates the reservoir; 2) five technical and administrative units, 3) four sections,
which manage the main and branch canals and liaise with the VIMGs, and 4) the VIMGs
(Figure 5). Bayi 10 (including the Reservoir) has a total of 67 staff members, 20 of whom
have temporary statuses. Thirty-two staff are performing water management functions (12 are
engineers) and 35 are in the "Diversified Management Division," producing revenues from
sideline enterprises. All 32 staff members in the Irrigation Management Division (IMD) are
10 employees and receive all of their salaries and pensions from Bayi 10, not the County
Water Conservancy Bureau. None of the staff members are civil servants under the Water
Conservancy Bureau. Hence, the irrigation district is an independent public utility, not part
of the government bureaucracy. Bayi 10 has two divisions, Irrigation Management (which
is responsible for O&M and technical matters) and Diversified Management (which manages
sideline enterprises). The district has 45 VIMGs.

In both districts, functions of the section-level staff members are to:

o adjust gates along the main canal (gates along branches are operated by VIMGs);
o maintain the main canal (mainly by planning and coordinating farmer labour);
o pass announcements from the irrigation district or County Water Conservancy Bureaus

to villages (especially informing villages about section-level meetings for scheduling
water deliveries between villages);

o settle disputes between villages over water use (disputes often occur over which village
irrigates first); and

o encourage VIMGs to pay water fees on time.

POST-REFORM MANAGEMENT PRACTICES IN THE TWO DISTRICTS

Performance standards

Under the work post responsibility system, yearly personnel evaluations of District and Water
Conservancy Bureau staff members are required. For Irrigation District staff members these
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TABLE 4
Annual performance assessment for Nanyao Irrigation District. 1993

Item Plenned Actuel Potentinl Points
(104m") (104m3• Points Awerded

Water Delivery
Total discharge 4500 5600.6 4 4
Irrigation water 2000 2150.6 5 5
Delivery to Yingang canal 1500 3450 3 3
Water delivery days 300 days 307 3 3

Total points actual 15 15

Irrigated A,ea
Irrigated area 273.3 273.3 5 5
Irrigated area x times 12000 14000 5 5

Total points 10 10

Water Use Efficiency rWUE)
WUE of main canals 0.715 0.715 4 4
WUE of branches 0.82 0.82 4 4
WUE of sub-branches 0.91 0.91 4 4
WUE of whole canal system 0.534 0_534 4 4

Total points 16 16

Illigation Duty and Efficiency
Irrigation duty at the head of the main canallm3 /haJ 1522.5 1519.5 3 3
Irri9ation duty at the outlet of sub-branches (m'/hal 892.5 892.5 2 2
Irrigation duty in field Im3/ha) 813 811.5 2 2
Annual gross irrigation water per ha. 6870 7875 3 3
Irrigation efficiency at the head of main canal {ha/m'/sl 56.7 56.8 3 3
Irrigation efficiency at the outlet of sub-branches 96.9 97.1 2 2
(ha/m3 /s)

Total points 15 15

Rate of Functional Sttuctures
Structures 447 447 4 4
Canals and branches Ikm/number) 48 48 3 3

Total points 7 7

Maintenance
Lined canals Ikml 10 10 6 4
Silt clearance Ikm/numberl 271/62 271/62 4.5 4.5
Structures maintained (number) 35 35 4.5 4.5

Total points 15 13

Income and Expenditure US$ US$
Total income 31,395.3 38,372.1 5 5
Total expenditure 26,744.2 36,627.9 5 5
Operating and managing cost 20,930.2 56,046.5 3 3
Annual maintenance cost 5,813.95 12,558 3 3

Total points 16 16

ClOP Yield Assessment
Grain 3262.5 3045 2 1
Wheat 4425 4605 2.5 2.5
Cotton 600 585 1.5 1

Total points 6 4.5

Grand total potential points 100
Grand total of points awarded 96.5

include an assessment of water fee collection rates, the quality of maintenance work and
water distribution. Both Nanyao and Bayi make annual assessments of staff members and
district management performance according to the same basic set of eight "economic norms"
(or performance standards) promoted by the work post responsibility system. They vary in
how they calculate points, bonuses or fines. Assessment is done at the level of individual
staff, section offices, divisions and at the district office level. The eight criteria used are:
irrigation efficiency, proportion of structures which are functional, balance of income and
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expenditures, total water use, irrigated area, water use efficiency, irrigation schedule targets
and crop yields obtained.

Performance standards are set for each of these criteria and percentage figures are used
to measure levels of achievement relative to that standard. If a staff gets a rating below 60 %,
no annual salary bonus is given and salary is reduced by one grade for that year. In these two
districts, this has not happened yet. Table 4 shows the system of perfonnance measures used
in Nanyao ID in 1993. The rating was 96.5% of potential. In comparison with problems of
advancing siltation and deterioration, this rating lends some support to Nickum's argument
(1985) that the water fee assessment system in China is only used in a modest way to remind
staff members not to shirk duties too much. Scores tend to be stable in most years. The over
all annual perfonnance rating for Nanyao ID increased from 81 points in 1987 to 96.5 points
in 1993. This was likely a combination of some "rating inflation" and real improvements.

Apparently as a gesture to increase work incentives, Nanyao recently decided that from
1994 onwards, if a staff member is ranked below 79% they get no bonus and the salary will
be reduced by one grade. For scores above 79%, the higher the score the higher the bonus.
Staff grades generally increase according to seniority and promotion and perfonnance ratings
according to the guidelines of the National Personnel Ministry. Grade levels determine salary.
The Labour Ministry designates base salary levels for all kinds of positions, even in
financially independent irrigation districts.

Irrigation fees

Water rates and, therefore, actual water costs to the farmers have gone up significantly since
the mid 1980s when the refonns were implemented. This is based on the principle, He who
benefits must take responsibility for management and make investments. In both sample
districts, irrigation water fees are a combination of a fixed fee based on irrigated area, and
a volumetric fee based on water used. For Nanyao ID the rates are 1.5 yuan/l()() m3 and
112.5 yuan/ha, while Bayi ID presently charges 7.19 yuan/l00 m3 and 15 yuan/ha. In
Nanyao, volumetric charges are only charged at the main canals as they do not have measur
ing devices at the sub-branch level. Therefore, at the level of the Village Irrigation Manage
ment Group (VIMG) farmers are charged a flat rate of yuan 225 per ha for irrigation water.

Figure 6 illustrates the historical trend of water fees for the two districts. These data are
in constant 1991 Chinese yuan so the significant increases are real, not just reflections of
inflation in the Chinese yuan. As can be seen, in Nanyao the rate based on volumetric flow
is less than the 225 yuan per ha. The additional funds collected are used to pay lower-level
irrigation staff and provide incentives to the VIMGs to ensure they collect 100% of the water
fees (Johnnson et al. 1994).

In Nanyao, if the VIMG collects 100% of the fee by the end of March, the VIMG
retains 5 % of it. If they collect 100% by the end of April, the VIMG retains only 3 %. If the
VIMG collects less than 100% by May then the VIMG must pay a fine of an additional 3%
of the remaining amount uncollected. The entire fee for the year is collected once a year, in
February, 10 days before the first irrigation. Fee collection rates for 1993 were 97%, 90%
and 95 % for each of three sections.

Before 1984, in Bayi, the water fee was only a fixed area fee so that the use of water
was very inefficient. The volumetric water fee was introduced after 1984 as part of the
refonns. The Hebei Province standard rate for the volumetric fee was 3.0 yuan per 100m3,
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FIGURE 6
Per ha annual irrigation water costs, Bay; and Nanyao Irrigation Districts
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but since Bayi ID purchases water from the Bayi Reservoir and sometimes from another
county (Pingshan) and have more than 100 kIn3 of canal to supply this water to the district,
they have a higher fee based on the actual higher costs for water. The Bayi Reservoir and
10 propose a fee level which is approved by the county government, based on the provincial
standard modified to take into account actual local costs. In this respect, the water fee
standards seem to be considered more as guidelines than rules.

In about two-thirds of the villages in Nanyao 10, the VIMG collects water fees from
individual farmers, in the other third the villages produce enough off-farm collective income
that the village committee pays all of the water fees charged to the village and often also pays
for other agricultural taxes, educational fees and village fees. For example, Dong Hui She
Village has successful collective enterprises, including a brick factory, fertilizer bag
production plant and fruit orchard. Eighty percent of the factory workers are also farmers
from the village. Workers are paid on a piece-rate basis. Dong Hui She Village paid 100%
of its water fee by March 5 in 1992 and 1993 and thereby received a 5% rebate.

Bayi 10 collects the water fee from farmers, through the VIMGs, three to five days
before the village's scheduled water turn. The VIMG broadcasts with megaphone
announcements of pending water delivery three to five days in advance, reminding farmers
to come and pay their water fee before delivery. Two members of the VIMG wait at a
designated location for farmers to come and pay. At least two VIMG staff members must
together receive water fees. A receipt is issued to farmers upon payment. Normally 90% of
the farmers pay the fee in advance of the water delivery. Others still get water but must pay
afterwards or they will not be allowed the next water turn until they pay-but this is
reportedly "very rare."
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Compensation of VIMG staff members is sometimes from the village committee funds
and sometimes from a village-levied surcharge on the water fee. Compensation to VIMG staff
members ranges from 400 to 1 000 yuan between different villages, varying by the size of
village irrigated area, amount of work required and differences in wealth between villages.
Most villages in Bayi ID have a surcharge on the water fee of about 2 to 5% to pay for the
cost of compensation for VIMG staff.

Financial management

Under the collectives or village committees, general commune or village revenues subsidized
routine irrigation costs. Central and provincial level funds are now only available for
construction and rehabilitation on a cost-sharing basis with villages or farmer groups.
Financing routine operations and maintenance has always been the responsibility of the
irrigation districts and farmers. Officials report that neither Nanyao nor Bayi ID have ever
received central government funds for routine operations and maintenance.

While no funds are provided by the government for O&M, between 1988 and 1992 the
County Water Conservancy Bureau provided 519,000 yuan (approximately US$85 000) to
Bayi ID for canal lining and extension. This amount was one-third of the total expended. As
required [matching investments,) the same amount was invested by both Bayi ID and member
villages (mainly in the form of labour), respectively.

In 1992, Nanyao ID's total budget was approximately 365 000 yuan (about US$63 000),
350 000 yuan of which was from the collection of current and back accounts for water fees.
Expenditures totalled 341 500 yuan, including a 36 500 yuan repayment of its 1991 budget
deficit. Nanyao spent 36500 yuan to purchase supplemental water from the Yehe River.
Therefore, Nanyao had a budget surplus in 1992 of approximately 13 500 yuan.

Between 1984 and 1992 Bayi's Diversified Management Division produced 400 000 yuan
(approximately US$60 000) in profits. Of this, 260 000 yuan (65%) was submitted to the ID
office to finance water management. The other 140000 yuan (35%) went to salaries and
bonuses for staff of the Diversified Management Division, many of whom are spouses of ID
staff. In 1992, the total revenues from irrigation fees in Bayi ID amounted to 873 000 yuan,
while the total revenues (i.e., profits) from sideline enterprises amounted to 103 000 yuan.
This total income of 976000 yuan (approximately US$168 000) produced a surplus of
258 000 yuan (US$45 000) over total expenditures of718 000 yuan (US$124 000). Purchase
of water constituted 375 000 yuan or 52 % of the total expenditures.

At the level of Hebei Province, in 1992 a total of 450 million yuan (US$52.3 million)
gross income was raised province-wide by the Water Conservancy Bureau from diversified
sideline enterprises. Sixty-six million yuan (US$7. 7 million) of it was invested in construction
and rehabilitation of water projects. These enterprises also provided employment for 13 155
people.

PERFORMANCE IMPACTS OF THE RURAL REFORMS

Although there is no question that the rural reforms have resulted in significant changes in
the way water resources and, in particular, irrigation are managed in China, the critical
question is whether these changes have resulted in improvements in performance. In this
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TABLE 5
Inputs and outputs from farming, Bayi and Nanyao Irrigation Districts

Item Bayi 10 Nanyao 10

1950s 1960s 19705 19805 1990s 1950s 1960s 1980s 19805 1990s

Chem. Fert 8 187.5 740 1535 8 187.5 645 1260
(yuan/hal

Pesticide 7.5 105 135 7.5 150 150
(yuan/ha)

Manure' 30 30 45 55 55 30 30 45 75 75
(yuan/hal

Seed 150 180 200 210 390 150 180 200 210 390
(yuan/hal

Labour' 270 270 300 310 270 270 270 300 350 380
(yuan/hal

Machinery 10 157.5 322.5 10 150 202.5
Iyuanlha)

Water fee 6 8 50 240 52.5 225
Iyuanlha)

Total input 450 494 758 1628 2948 450 488 750 1633 2683
Iyuan/hal

AV9. yield 1.05 1.6 3.6 8.8 11 0.9 1.4 3.7 7.6 7.6
It/hal

Market price3 0.66 0.87 0.67 0.58 0.69 0.66 0.87 0.67 0.58 0.69
(yuan/hal

Total output 693 1392 2412 5104 7590 594 1218 2479 4408 5244
(yuan/ha)

Net income 243 898 1654 3477 4643 144 730 1729 2776 2562
(yuan/hal

Manure price = 1 yuanJm 3 for 50s, 60s and 70s, 2 yuan/m3 for 80s and 90s.
Market price using 0.4 x wheat price + 0.6 x cotton price.
Labour = 0.3 yuan/day in 50s and 60s, 0.5 yuan/day in 70s and 1 yuan/day in BOs and 90s.

section, perfonnance impacts of rural refonns are examined in tenns of three aspects:
agronomic changes, financial sustainability, and hydrologic efficiency.

Agronomic changes

As indicated earlier, access to irrigation water significantly changed the cropping patterns in
the two districts. Before construction of the irrigation districts in Bayi and Nanyao, the main
crops were maize and other spring-sown crops such as spiked millet, sweet potatoes,
buckwheat, and beans, which are aU drought-tolerant crops. Very little winter wheat was
grown. During the 1980s, after the irrigation systems had been established and were working
weU, the percentage of irrigated winter wheatand maize in the cropping system reached its
highest levels. Recently, however, fanners have shifted to growing more cash crops such as
watennelon, vegetables and fruit trees in order to maximize their income.

Prior to development of Bayi and Nanyao irrigation districts, fanners living in the two
regions consumed all their grain production within the household. In fact, in dry years the
government was forced to provide grain to the rural families in the area at below-market
prices. After the irrigation systems were constructed, irrigated grain production increased
significantly. As a reSUlt, the fanners sold lf6th of their winter wheat and l/lOth of their



Irrigation management transfer 151

maize production in Nanyao ID and I13rdof their winter wheat and I1lOth of their maize
production in Hayi ID to the govermnent. With the development of the agricultural production
responsibility system there has been sufficient grain after providing their quota to the
govermnent for farmers to have grain for consumption and still have grain to sell on the local
market.

Currently in Hayi ID about 1.5 T/ha of wheat are sold to the govermnent, about 1.5
T/ha are left for farm family consumption and 1.0 tlha is sold on the free market. For maize
about 10% of the total production is sold to the govermnent, about 65 % is sold on the free
market and the remainder is used for animal feed. In Nanyao ID, about 0.75 T/ha winter
wheat is sold to govermnent, the remainder is left for family consumption and only a small
percentage is sold on the open market. For maize, about 0.75 T/ha is sold to the govermnent,
half of the remainder is sold on the open market and the remaining stock is used for animal
feed.

As a result of increased yields, facilitated by access to irrigation water, chemical
fertilizers and pesticides, and new high yielding seed varieties, net returns per hectare have
increased significantly. Table 5 compares the yields, input levels and net incomes for Hayi
and Nanyao IDs for the 1950s, 1960s, 1970s and the 1980s. As can be seen, the annual
combined per ha production of wheat and maize (for the two seasons) has increased from
1 125 kg in 1960 to 11 905 kg in 1992 for Hayi ID and from 5 250 kg in 1972 to 8 500 kg
in 1992 in Nanyao ID. At present, the net income for the two seasons of wheat and maize
is 4 200 yuan/ha for Hayi ID and 3 300 yuanlha for Nanyao ID. Thus, development of the
irrigation systems, combined with implementation of the rural reforms, has resulted in
impressive improvements in net income in the two districts. Hayi ID, due to its higher yields,
has been able to sustain its growth in net income, while Nanyao ID has seen a drop off of
net income as annual per ha production of wheat and maize has stagnated during the 1990s.

Financial sustainability

Central to the transfer of irrigation management, development and reform have been the issue
of financing. In this process it has been critical that farmers and irrigation officials alike
recognize that irrigation water is not a free good, but a valuable production resource. Since
the implementation of the rural reforms, education and propaganda schemes have been used
to educate users and suppliers of agricultural water about the importance of financial stability
to ensure long-term security of irrigation supplies.

Prior to the reforms, water fees were paid by the communes and thus "collection rates"
were always 100%. However, as the reforms were instituted, collection rates dropped
drastically as there was confusion within the irrigation systems about management
responsibility. Improved management services and extensive education programmes have been
used as a mechanism to increase water fee levels as well as collection rates. These
approaches have been successful as water fee collection increased from 4 360 million yuan
in 1984 to 18 300 million yuan in 1991 and in 1992 they doubled to 35 700 million yuan (all
in current yuan). In addition to increased fee levels, collection rates increased from 30% in
1984 to 70% in 1991 (Turner and Nickum 1994). The reduction in subsidies and the obvious
necessity to increase local funding to support operation and maintenance (O&M) expenses
also served to improve fee collection in many areas.

Fee levels and collection rates dropped initially after decollectivization and then
gradually rose as the reforms took effect. In Nanyao ID the water fee collection rate was
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100% until 1984 while it was paid by the commune. After, 1984, when the rural reforms
were first introduced, due to the confusion and an actual reduction in irrigation service,
combined with an increase in the volumetric water fee, the collection rate fell to 85 %. It fell
even further during the period from 1988 to 1991 as the district struggled with instituting a
revised management system, including the WPRS. It was not until 1993 that the collection
rate rose above 90 % (95 %). The case of Bayi ID is even more striking. Again the collection
rate for irrigation water fees was 100% while paid by the commune. When the rural reforms
were first introduced in 1983, the water fee collection rate fell to 5%. It rose to 80% the
following year and has been close to 100% since then.

Nanyao is a water-surplus area and both buys and sells water. However, the increases
in O&M costs due to the reforms have forced the actual per ha water costs to increase. As
can be seen in Figure 7 the steadily increasing water costs have encouraged conservation in
water use, thus per ha water use has declined significantly since the early 1980s.

Expenditures and revenues have both increased since the implementation of the economic
reforms. As indicated earlier, one of the mechanisms encouraged to address the need for
additional revenue is the development of a supplemental market-oriented enterprise. Nanyao
ID is in a poorer area than Bayi and it began implementing the reforms later. It has still not
developed any sideline enterprises. Officials of the ID express a desire to establish sideline
enterprises, but report difficulty in raising initial capital and getting organized.

Bayi ID's Diversified Management Division was created in 1984. By 1994, it has
become highly diversified. It has II kinds of sideline business:

1. survey and design of small-scale irrigation projects;
2. fitting of water pipes and taps;
3. repair of farm machinery and irrigation and drainage equipment;
4. well boring and pump installation;
5. building construction;
6. small restaurant;
7. bicycle repair shop;
8. agricultural products store;
9. cobblestone production facility;

10. cement tile and pipe factory; and
11. talcum powder.

Since 1984, Bayi ID has received many prizes and awards from the county, prefecture
and province for its successful Diversified Management Division (Wu 1994).

Within the district, the ratio of gross income from water fees to gross income from
enterprises is 5:3. In terms of net income, the ratio is 2: 1. Of the 67 employees in the
irrigation district, 30 work in water management while 37 are involved in enterprise
management. For diversified enterprise management, targets are established based on
anticipated net profit. These are normally negotiated between the irrigation district and the
enterprise managers. Up to the level of the target, all profits go to the irrigation district.
Profits above the target are retained by the enterprise and are usually distributed as profit
sharing among the enterprise employees. In 1992, the irrigation district received 103,000
yuan in enterprise profits. The businesses also provide employment for family members of
district staff (as well as others) and thereby enhance the standard of living of staff families.
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In the past, Nanyao ID has been able to remain financially stable without requiring other
income. However, with constantly increasing expenditure levels, the district is actively
exploring alternative revenue possibilities.

Hydrologic performance

One of the most important hydrologic relationships in irrigation management is that between
available water and land. In this context, one of the primary tasks facing irrigation system
managers is to match area to be irrigated with the current water supply. Other things being
equal, good managers will try to maximize the area served while producing acceptable yields
on all of the area. Viewed another way, the manager's task is to make each available unit of
gross water supply go as far as possible.

In Nanyao, irrigated area has remained almost constant for the last 20 years, suggesting
that this is the maximum service area of the system, yet water supply has shown considerable
variability over this period (Figure 7). These two facts taken together indicate that water
supply is not constraining in Nanyao. Following the canal lining programme during the 1977
80 period, it can be seen in Figure 7 that water deliveries increased sharply before beginning
a steady decline from the 1982 peak of almost 60 million cubic metres. Because area irrigated
held steady during this period, the result is reflected in the figure as a steady and dramatic
decline in the duty of water supplied in Nanyao. Water use per unit area today is only one
third of the amount supplied in the early 1980s.

In Bayi, which is located in flatter terrain, only a fraction of the potential command is
irrigated, and area irrigated has fluctuated considerably from year to year. Data clearly
reflect the impacts of the completion of the Yingang supply channel from Gangnan Reservoir
in 1976, as irrigated area increased dramatically in the following two years, peaking at
around 6 600 hectares. In subsequent years, area stabilized at around 4 500 hectares. Figure
7 illustrates the main canal discharge, which also increased substantially after 1976, but then
shows a continuing downward trend from 1979 to the present. Irrigation duty figures in
Figure 8 show more variability than do those for Nanyao, but have declined somewhat from
peak years.

Even though both systems have shown declining duties over their lifetimes as they come
to use water more efficiently, duties in Nanyao are still about double those in Bayi, even
though rainfall and cropping patterns are similar. This provides an interesting comparison as
clearly Nanyao has much more water than Bayi, yet output per irrigation in water-rich
Nanyao is only about one-third that in Bayi as Bayi produces about 3 kg/m3 of water, while
Nanyao manages only around I kg/m3 .

Although the levels of other input use must be considered in making a valid comparison
of this type, these results are suggestive of greater production efficiency in Bayi. It should
be remembered that Bayi is producing almost 12 tons of grain/hectare with this water, while
the annual output in Nanyao is only about 8.5 T/ha. A challenge which must be faced in this
region is the development of institutions and pricing and marketing systems which will move
water from less-efficient systems to more-efficient ones.
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FIGURE 7
Annual main canal discharge, Nanyao and Bayi IDs (million m3)
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FIGURE 8
Annual irrigation duty in Bayi and Nanyao IDs
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CONCLUSION

155

National-level policy reforms promoting local financial and managerial self-reliance have been
adopted, although in a somewhat variable manner, in both Nanyao and Bayi IDs. Nanyao ID
has been slower in introducing the volumetric water fees and creating village irrigation
management groups. It has still not yet developed sideline enterprises. Bayi ID started its first
sideline enterprise in 1982. Nanyao ID has a relatively abundant, river-based supply of water
and has often been in a water-surplus situation. Bayi ID is water deficit and must purchase
large amounts of water each year. This dependence on water purchasing, together with the
greater ability of farmers to pay (due to higher productivity), may be the driving influences
for development of sideline enterprises in Bayi and more concern about improving water-use
efficiency. Both Nanyao and Bayi IDs have implemented rules and practices which create
various financial incentives and accountability mechanisms aimed at enhancing water-use
efficiency and the transparency of financial accounting and water delivery (Vermillion et al.
1994).

It is apparent that the reforms are producing more viable local management of irrigation.
They provide reasonably clear delineation of responsibilities, water rights and linkage
between rights to water and paying for it. Where sideline enterprises have developed they are
helping to stem the flow of skilled staff out of the irrigation sector by improving facilities and
standards of living for families of irrigation district staff and water resources officials. They
are also allowing the districts to keep water costs down by cross subsidy.

Farmers must pay the water fee in advance in order to receive water. If they do not in
fact receive water their fee is refunded. Within limits, farmers may pay a higher level of fee
to receive more water. In Bayi 10, this appears to be a powerful mechanism which achieves
an impressive level of performance of water and financial management. The village acts as
a mediating guarantor to see that these rules apply to the individual farmer. This appears to
be resulting in gradual enhancement of self-reliance of irrigation districts. However, as
indicated in Nanyao ID, it is apparent that some irrigation districts may need external technical
and financial-support services to implement volumetric water delivery, fee assessment and

diversified sideline enterprises.

The Water Law enacted in 1988 introduced a water-extraction permit system, new
authority to apply sanctions against water-use violations at local levels, and procedures for
mediating water disputes. The Law establishes measurable water rights and facilitates the
allocation of water between sectors through buying and selling. However implementation of
the new Law has proceeded slowly. By 1993, only 11 provinces or autonomous regions had
passed implementing regulations for the Law. Over the next decade, competition for water
across economic sectors will force the adoption of the Water Law by the remaining
provinces.
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Turnover of state tubewells to farmer cooperatives:
assessment of Gujarat's experience, India

In the field of groundwater development, one of the major policy concerns has been of
ensuring equity in access. Because of the absence of clearly specified propeny rights and the
chunky nature of investments needed in lifting mechanisms, the resource tends to be
preempted by the rural elite (Shah 1993). The law has often abetted this iniquitous political
economy through a plethora of barriers - licensing rules, conditionalities for provision of bank
loans and electricity connections, etc. - which keep the resource poor late entrants from
securing access to this precious resource (Chambers, Saxena and Shah 1989). In the early
decades of Indian planning, socialization of groundwater through State ownership and man
agement of tubewells was widely seen as a major way out of this dilemma. In many States
including Gujarat, however, public-tubewell programmes met with uniform and resounding
failure not only in enhancing equity in access to irrigation but even in terms of efficient and
viable operation (Abbie et af. 1982).

A number of studies have probed various aspects of the malfunctioning of public-tubewell
programmes. However, the consensus over the years has been that merely tinkering with
public tubewell programmes - or, trying technological fixes like UP's World Bank Tubewell
Program - may not help much. Instead, only a radical surgery which gives water users a
strong stake and control in the management of the tubewell may make these programmes effi
cient, viable and service-oriented even though turnover experience elsewhere in Asia does not
suggest that farmer groups may be able to meet the full costs of tubewell operation (Johnson
and Reiss 1993). Turnover of public tubewells to farmer organizations is an approach in this
direction. In this study, we analyze the five-year-old public tubewell turnover programme of
the Gujarat Groundwater Resources Development Corporation (GWRDC).

First the present state of the GWRDC is reviewed; then the performance of a sample of
tubewells from Kheda District of Gujarat under corporation management and under manage
ment of farmer cooperatives is compared. The process and terms of turnover are reviewed and
the reasons for the poor response to the turnover programme are explored. In the second half
of the paper, we compare a sample of 27 cooperatives with 13 irrigation companies from nonh
Gujarat focusing essentially on their internal organization, management and control. While the
member-owned irrigation companies uniformly were found more robust and productive
compared to cooperatives, their equity impacts too were in no way inferior to cooperatives.

THE SETTING

The Gujarat Groundwater Resources Corporation (GWRDC) was established in 1975 as a
State-owned company responsible for establishing and managing irrigation tubewells with

Tushaar Shah, Vishwa Ballabh. Kuskm Dobrlal and Jayesh Tatati
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FIGURE 1
Organization structure of the GWRDC

resource support from the State
government. Between 1975 and
1994, the GWRDC set up 2 800
public tubewells of which some 200
have been nonfunctional and closed.
In the early years, the State govern
ment - which insisted on a uniform
and subsidized water price - made
good all of the corporation's
operating deficits on an annual
basis; in recent years, however, as
the government has begun to restrict
subsidies, the GWRDC has accumu
lated a loss of over Rs 700 million.
Most of the Corporation's problems
are those of any public-sector
bureaucracy. It has acquired a
permanent staff of 6 400 imposing a
staggering wage bill of Rs 220
million/year; as a result, its
overheads were 31 % of its total
operating costs in 1993. Compared to this, the annual gross income of all its tubewells is a
mere Rs 60 million which can barely meet a fourth of the salary bill, leave alone other costs
inclusive of capital.

The organization structure and processes the GWRDC have evolved are hierarchical and
control-oriented. In a district, for instance, the GWRDC structure is somewhat as in Figure
I. One major source of the GWRDC's problems is the employees, especially tubewell
operators who are paid government salaries and subject to government work rules. As they
have got unionized, they have made increasing demands upon the Corporation; 1 at the same
time, because of the absence of accountability either to the demand system or to the control
system of the Corporation itself, the tubewell operator emerged as the weakest link in the
GWRDC's rather long chain of hierarchy. Although public tubewells are equipped with staff
quarters for operators, rarely does one find the tubewell operator at the tubewell site. Most
commonly, they reside in the nearest town and occasionally commute to the tubewell site
leaving the tubewell either closed or in charge of some friendly farmer most of the time while
they are away from it. We came across public tubewells which had not been visited by their
operators for weeks or months. Like many other Indian public~sector organizations, the
GWRDC has been transformed by its employees into a complete "spoils system".

Many GWRDC senior officials suggested that the Corporation's losses were caused by
subsidized water rates they were obliged to charge. Deeper scrutiny suggested that: (a) the
Corporation's water rates - which ironically were uniform throughout the State regardless of
pumping costs and hydro-geological conditions of each subregion - were higher than what

Recently, for example. the operators' union took the GWRDC to court on payment of overtime for
working outside "regular" working hours of the government. If the court grants their plea, the
Corporation will be pushed further in the red, since operators will always be working overtime as
electricity supplies to rural areas seldom, if ever, coincide with the government's regular working
hours.
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private sellers charged in districts like Kheda and Baroda and lower than economic as well as
"ecological" rates in water-stress areas like Mehsana, Sabarkantha and Banaskantha; 1 (b) sev
eral studies have now suggested that irrigation demand is fairly price-inelastic; and (c) the real
cause of the unviability of GWRDC tubewells is their very low capacity utilization combined
with high overheads. Petty corruption, bureaucratic procedures, selectively favourable
treatment to local bigwigs, frequent breakdowns and long delays in repairs are other problems
commonly afflicting the programme. To a greater or lesser extent, these problems have always
bewitched the Corporation; however, the emergence of private water markets - with
aggressive customer orientation by private sellers - has hit the public tubewells hard.

All these factors together made the Corporation's financial position precarious. In 1992
93, of its total operating cost of Rs 390 m, it earned only Rs 63 m from the sale of water, and
made a loss of Rs 130 m. After a thorough assessment of its performance, the Finance
Commission appointed by the Government of Gujarat in 1994 included GWRDC as one of the
11 government corporations to be wound up.

Under increasing pressure from the state's political leadership, in the late 1980s, the
corporation offered to turnover defunct tubewells to farmers in their commands provided they
met certain conditions: (a) at least 11 farmers in the command had to approach the
Corporation for a lease of the tubewell; (b) they had to form and register a lift irrigation
cooperative under the Gujarat Co-operative Societies Act and accept the model bylaws
designed by the Corporation; (c) the promoters of the cooperative have to mobilize and supply
a security deposit of Rs 5 000 to the Corporation; (d) the cooperative would manage the
tubewell in the interest of its members with the help of a hired operator who will be
accountable to the cooperative's management committee; (e) undertake such repairs and
maintenance as may be needed to commission the tubewell and operate it; and (f) the
cooperative will recover the sums owed by farmers to the Corporation for water sold before
turnover. If these conditions were met, the Corporation offered to hand over the tubewell to
the cooperative on lease at a rent of Rs [1] per annum.

THE TURNOVER PROGRAMME

On the face of it, this offer appeared highly attractive. However, the expectations that farmers
would come forward wholesale to cash in on this new opportunity were largely belied. In
much of north Gujarat (including the districts of Mehsana, Sabarkantha and Banaskantha) 
where water depths and pumping costs are high - farmer response to the offer was lukewarm.
This was understandable because farmers there realized that, even with good management,
they could not supply water to members at the low rates as public tubewells are doing now.
North Gujarat public tubewells use 60-75 hp motors which attract the highest electricity tariff
rates under Gujarat's progressive power-tariff system; however, since the Corporation charges
uniform water prices throughout the State, there is heavy cross-subsidization from water
abundant areas to water-scarce areas such as north Gujarat. Elsewhere, the response was poor
because of the above-mentioned condition (f). Like in canal systems, the GWRDC too had
begun to face massive recovery problems. Quite often, these started when a tubewell with
technical snag failed to get repaired for a long time causing losses to farmers dependent upon

We have still not been able to figure out the logic underlying this curious and retrograde pricing
policy which encourages overexploitation in fragile groundwater ecologies and make public
tubewells uncompetitive in areas like Kheda and Baroda with abundant groundwater and strong
private water markets.
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TABLE 1
Performance of tubewells before and after turnover in Petlad and Anand talukas of Kheda District (based
on GWRDC records)

Number of tubewells covered

Before turnover

Average water price charged fRs/hour)
Average area irrigated fhal

Kharif B.67
Rabi
Summer 13.51
Total

After turnover to farmer cooperatives

Average water price charged IRs/hour)
Average area irrigated Ihal
First year after turnover

Kharif
Rabi
Summer 6.70
Total

Second year after turnover

Kharif 15.10
Rabi
Summer 12.63
Total

Third year 11990-91)

Kharif 4.04
Rabi
Summer 19.49
Total

Fourth year (1991-92)"

Kharif
Rabi
Summer
Total

Fifth year (1992-93)"""

Kharif 10.321151)
Rab;
Summer 23.581553)
Total

Data of 17 tube wells in Petlad and 9 in Anand.
Figures in brackets are hours of operation.
Data of 18 tubewells in Petlad and 8 in Anand.

Petlad Anand

26 9

27,19 25,13

11,03
9,36 12,68
8.45

31,54 32.16

14,14 15.44

18.33
6.70 18.33

27.20
16.55 42.90
24.23
44.28 94.33

4.70
26.72 30.33
23.97
50.25 59.00

11.25 (1481"" 26.27 (323)
26.45 1456} 27.56 (592)
20.42 1578} 18.37 (588)

58.12(1182) 72.20 (1503)

23.27 1399}
24.591644} 32.82 (532)
21.48 1585}
58.99 (1348) 77.57(1516)

it. Then, due to political pressure, the Corporation tubewells kept supplying water to
defaulting farmers thus perpetuating a "free-lunch" culture. Many tubewells have to recover
overdues which exceed one or two year's total business volume. The turnover conditions
require that the cooperative recovers all the dues before begiIUling to supply water to
previously defaulting farmers.
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By March 1994, 308 public tubewells were turned over; of these 66 have been reclaimed
by the Corporation because of a variety of reasons including: the expiry of the lease, feuds
within the cooperative, inability of the cooperative to recover past dues, failure to pay the
electricity bills, etc. One aspect that undermined the programme was the vacillating attitude
of the Gujarat Electricity Board on subsidized tariff to these cooperatives in line with its
policy. In recent cases, the GEB maintained that the tubewells belonged to the GWRDC and
therefore were ineligible for sUbsidy.l As a result, some older cooperatives got the subsidy
while others did not. Another setback has been the recent propensity of the GWRDC officials
to give a tubewelllease for only one year which does not make sense to farmers.

In order to assess the overall experience with turnover, we carried out two quick
analyses. First, we analysed GWRDC data for Borsad and Petlad talukas of Kheda and
developed a picture of the changes in performance of tubewells after they were turned over
(Table 1); then, we conducted a quick survey of 15 private tubewells and 15 turnover
cooperatives and compared their basic performance parameters; this is presented in Table 2.

Table 1 shows that turnover of public tubewells in Kheda was followed by two major
changes: first, the price at which water was sold is slashed by 40 to 50% to bring it in line
with the true (private) economic cost of pumping; then, beginning slowly, the hours of
pumping as well as area irrigated increases. In Petlad, the increase in area irrigated was only
30%; but in Anand, the increase was four times. The bulk of this increase is the result of the
removal of sloth that characterized the Corporation management; further scope to improve
pumpage remains unexploited because of the uncertainty of lease continuation, difficulty in
mobilizing capital for major repairs, and so on.

Table 2 is useful in that it suggests that even after turnover, cooperative tubewells still
do not perform quite as efficiently as private tubewells. A typical private tubewell charges
marginally higher prices but pumped for 20% more hours and irrigated 45% more land. This
gap suggests the outer limits of performance that turned-over tubewells can achieve if only the
problems of the design of the turnover programme and farmer organization can be overcome.

DESIGN OF IRRIGATION ORGANIZATION

In an alternative exercise, we compared a sample of turnover cooperatives with tubewell
companies popular in north Gujarat. All 26 cooperatives in our sample were from Kheda
District; and all 13 companies were from Mehsana which has hardly any lift irrigation
cooperatives. Kheda has irrigation companies too; however, most of these are small
partnerships, partners usually drawn from the same extended family. The Mehsana companies
can, on the other hand, have up to 50 partners often belonging to several castes and religious
groupings. The Mehsana irrigation companies are thus more than mere kinship-based
organizations.

In 1987, when the Gujarat Electricity Board changed to a flat tariff system from the metered tariff
system, the tariff slabs were more progressive than they are now. For 30+ hp tubewell, the
original tariff was Rs 660/hp/year; a company at that time had to pay Rs 19,800 per year for power
alone. At the behest of some NGO leaders, special concessions were given to lift irrigation
cooperatives which were made subject to the lowest tariff slab applicable to tubewells with 7.5 hp
motors.
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TABLE 2
Comparison of private tubewells with turned-over tubewells in Mahemdavad Taluka (based on a rapid
appraisal conducted specifically for this paper)

Turned-over tubewells Private tubewells

Sample size 15 15

Hp of the motor (average) 19.96 16.66

Average length of the underground 2468 2670
pipelines 1m)

Mean depth of the bore (m) 137 56

Average number of outlets (kundis) 24.33 20.87
Average area irrigated (season (acres)'

Kharif 26.93 38.23
Rabi 42.09 53.17
Summer 23.30 28.76
Total 92.22 120.16

Average price charged IRs/houri 22.36 23.13

Average hours of operation/year 1 336.32 608.25

Land under perennial crops such as banana is counted separately under each season.

Groundwater conditions differ vastly between the two districts. Mehsana has long suffered
declining groundwater tables; current depths of tubewells range between 600 and I 200 feet.
Well yields are relatively low; and the risk of failure in new borings significant. Kheda, in
contrast, is groundwater-abundant. In many parts of Kheda near the head reaches of the Mahi
Kadana Canal, high groundwater tables, and the prospects of rapidly rising water table,
represent a clear ecological threat. Even so, for the dynamics above the ground, Mehsana has
more in common with Kheda than, for example, with Panchmahals, another water-scarce
district of Gujarat. 1 The socio-economic setting of Kheda and Mehsana too are similar with
their rural economies dominated by the sturdy, hardworking Patidars with a strong business
sense. The two districts, likewise, have vigorous agricultural economies based on lightly
irrigated cash crops such as tobacco, cotton, jira, raida, etc., and well developed dairying.
Finally, compared to many other regions of Gujarat, Mehsana and Kheda have also led in
institutional innovations of various types which have fuelled rural economic upsurge during
recent decades.

All of Kheda's tubewell cooperatives studied operated turned-over tubewells of the
GWRDC. Even though response to the Corporation's turnover offer was poor in north
Gujarat, in Kheda, some 60 applications were received during the 1988-92 period. Our sample
includes 27 of the turned-over tubewells. The irrigation companies of Mehsana, in contrast,
represent a completely indigenous form of irrigation organization. They are known to have
been in existence for over four decades; new companies come up in sizable numbers every
year. Indeed, in recent times, the bulk of the new private investments in tubewells take place
through these informal companies. In our assessment, there are probably 5 to 7000 such
irrigation companies in Mehsana District alone. In the course of our fieldwork, we noted that

Thus, tubewell investments in Kheda as well as Mehsana are high compared to the borewells and
filter points widely in use in Panchmahals. Electric tubewells dominate both Mehsana and Kheda;
diesel engines are widely used in Panchmahals where shallow aquifers yield low water output in
shallow borewells mounted with oil engines.
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TABLE 3
Preliminary comparison of cooperatives and companies

165

Cooperatives (Kheda) Companies (Mehsana)

Sample size 26

Age * (years) Average 2.53
Range 1-6

Membership Average 24.3
Range 11-115

Gross command Average 163
(acres) Range 42-320

Hp of the motor Average 25.13
Range 15-38

Depth of the bore Average 438.8
(feetl Range 240-515

Length of Average 1465.1
underground pipeline Range 400-4200
(m)

Capital cost (Rs) Average na
Range na

13

6.15
3-17

15.84
6-26

114.4
48-200

27.23
22-40

583.4
480-710

2427.3
1750-3500

4.7 lakn
4.2-5.9Iakh

Here referred to as age of the organizations and not to the asset.

as we move further north, companies become less popular and numerous; this is because in
many areas of Banaskantha District, for example, landholdings are large and farmers afford
and prefer individual tubewells.

Irrigation companies of Mehsana are informal organizations with membership ranging
from 5 to 120 but with a modal size of 25 to 40 members. They are not registered under any
act; as a result, in law, they are nonentities. The formation of a company is signified by the
agreement on a Rs 10 non-judicial stamp paper entered into by all promoter partners of the
company. Companies generally maintain bank accounts in the name of the manager (who is
elected and who is equivalent to the chairman of a cooperative) or in the name of the company
itself. Other than the status of the agreement under the Contract Act, irrigation companies
have no links with the State. All the resources for the start as well as for its continued
operation are internally generated; and all the authority needed to ensure the smooth running
of the company is provided by its member-partners to the managing committee or the
manager. This complete independence and the "internal locus of control" that companies
enjoy, in principle and in practice, are amongst the most important features of their design
concept and something member-companies place a great value on, as we would be discussing
later.

Farmer cooperatives and companies: preliminary comparison

Table 3 provides a preliminary comparison of the companies and the cooperatives in our
sample. In order to do this, we use average values as well as the range of values for the
respective sample.

Table 3 presents some basic features of the two classes of organizations. We note the
impact of the differences in groundwater conditions in the two districts: the depth of the bore
in Mehsana's companies is significantly greater than in Kheda cooperatives; correspondingly,
the average size of the motor too is larger in Mehsana. We note also that all Kheda
cooperatives inherited tubewells which had already been established by the Corporation several
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years ago and therefore had to make no capital investment decision; in contrast, all of
Mehsana companies began with a sizable capital investment from resources contributed by
members. It is significant therefore that the investments made by companies in underground
pipelines are substantially higher than those made by the Corporation not only per tubewell
but, more importantly, per acre brought in the tubewell' s command. It implies that companies
have a denser network of pipelines and that a greater proportion of holdings are served
directly by the pipeline. In contrast, in the cooperative tubewells, it is likely that water has
to be conveyed through open field channels for a long distance before it reaches most
holdings. Indirectly, it follows, somewhat counter-intuitively, that companies made larger
capital investments to secure efficiencies in the use of power as well as water compared to the
State-owned corporation. 1

The significantly smaller membership and command area of companies relative to
cooperatives can be explained by a combination of the following reasons: (1) In designing
commands and emoling partners, companies are driven primarily by the aim to provide
"good" irrigation services to members; in contrast, the Corporation was guided by the aim to
reach the largest possible membership and command area even if it required making some
sacrifice in the "quality" of irrigation service; (2) Securing membership of the cooperative
entails an insignificant one-time cost (of Rs 51); partnership in a company requires
contributing to initial and subsequent investment costs in proportion to one's "stake" in the
company; for most partners, this would involve a major personal capital investment decision
necessitating careful cost-benefit calculations; (3) Partly as a consequence of the costless entry
into a cooperative, most cooperatives we interviewed had a sizable number of "nominal"
members who have emoled either as dummy members or in the hope of future benefits. Thus,
it is certain that in no tubewell cooperative is it the case that all members are users of the
cooperative's service; in contrast, it is certain that there is no company which has partners
who are not active users of the services of the company. In the case of both the classes,
however, it would be largely true that there are several non-members who are active users.

Operating efficiency

Instead of technical efficiency in tubewell operation, energy use and water use, we focused
our investigation on overall 9perating efficiency as an important element of organizational
effectiveness. Several criteria can be used to assess and compare the operating efficiency of
a tubewell cooperative or a company. The critical dimension these criteria need to capture are
the actual activity level of the organization relative to the highest possible. We have used three
criteria which seem important and on which data were easily available. The first is the number
of acre waterings in different seasons. These will naturally depend upon a number of factors;
demand for irrigation itself would be an important factor; but the quality and reliability of
irrigation service too would be important. If alternative irrigation sources are available within
the command, that may also affect the extent of irrigation service provided by the tubewell.
Acre waterings would thus indicate a sum total of all the impacts of all these factors.

Companies show a strikingly fine sense of pure economic rationality. The heavy investments made
by companies in underground pipelines reflected not so much a desire to save water as the urge to
cut electricity costs under the high pro-rata electricity tariff that the Gujarat Electricity Board
charged until 1987. More importantly. heavy conveyance losses in open field channels raised
dramatically the effective cost of irrigation to holdings away from the well-head. Further, with open
field channels. water could not be reached to up-lying lands thus unduly restricting effective
command. Underground pipelines madc the location of tubewell irrelevant, equalized effective
irrigation cost regardless of location and made topographical variations immaterial.
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Companies (Mehsana)

Average per tubewell

314.2 9.59 64.3
(9)**

273.1 7.31 48.56
(9)* *

65.4 2.56 16.22
(9)

2784.7
2000-3400

TABLE 4
Comparison of irrigation performance

Irrigation Cooperatives (Kheda)
performance

Average per tubewell

Acre Hours/ % of
waterings* day power* ..

hours
unsed

Rabi 289.7 7.09 43
1991-92 (13)+ (26)+ (18)* +

+

Summer 349.8 6.31 34.8
1991-92 (13)+ /261+ (18)* +

+

Kharif 98.2 1.56 8.7
1991-92 (13)+ (26) + (18)

+

Annual average 1843.9 /171
Pumped range 1260-2450
(hours)

Acre
waterings

Hours/day % of
power

hours used

Acre waterings have been used as a rough measure of the areas irrigated. The number of hours of pumping
taken for giving one acre watering may differ from crop to crop and area to area: however, within a given
command, there is likely to be much uniformity in crops grown as well as time taken per watering.
Average number of hours of operation per day has been divided into average number of hours for which
electricity was available during a given season.

However, the irrigation organization has no control over many of these factors; what it
can control is its own tubewell, the quality of service it provides and the competitiveness of
its terms of business vis-a.-vis competitors. Ifone class of irrigation organizations manage their
facilities more efficiently than another, we would expect that their facility would be used more
intensively than would be the case in the latter class. Thus we would expect that the capacity
utilization of the former class of organizations would be better relative to the latter class. We
tried to capture this by computing the average hours of operation of cooperative and company
tubewells in different seasons. We also computed the average of the total hours of operation
per year.

However, the overriding constraint that limits the hours of operation of an electric
tubewell is the number of hours of power supply available which, in effect, fixes its upper
limit. To incorporate this, we computed a third index, namely, hours of operation as a
proportion of the average hours for which electricity was available in the respective area
during different seasons. Since demand for irrigation is high during rabi and summer and since
power supply tends to be scarcest and least reliable during summer, we would pose that the
proportion of power hours that a tubewell used for irrigation especially in summer would be
a good indicator of its overall operating efficiency. Table 4 compares cooperatives and
member companies on these three criteria.

Table 4 shows that member companies perform significantly better compared to
cooperatives in terms of operating effIciency as we have defined it. True, in terms of acre
waterings, they fare poorly compared with the Kheda's tubewell cooperatives in rabi and
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TABLE 5
Comparison of economic performance, 1991-92

Turnover of stare tubewells to farmer cooperatives: India

Cooperatives Companies

(Kheda) (Mehsana)

Average hours of pumpage/year
Pumpage supplied to members (%)

Simple average of price/hour IRs)
Price charged by private tube well owners
(Rs/hourl
Gross income average/year IRs)
Operating expenses IRs/year)
Salary costs IRs/year)
Replacement or new investment*
Profits (Rs/yearl
Accumulated reserves (Rs)

1 844
82

18.37
21.67

~33 874
_22928
_7034
_2779
~1 133
4890
(12)* *

2785
76.9

25.23
26.23

_70266
~33 719
_7590
~21 614
_7343
26000
(131* *

This is derived as a residual figure. Respondents told us figures on profits, on salary costs, on electricity and
maintenance costs; but these did not reconcile. Upon questioning, items of expenditure were cited - such as
rewinding of motors. deepening of bore, replacement of pumps or foot valves, repair or extension of pipelines
andlor kundis, many of which were in the nature of capital costs. Since this figure is derived as a residual, it
may also contain aggregated measurement errors in other figures.
Figures in brackets represent the number of organizations which reported accumulated reserves. While only
50 percent of cooperatives had accumulated reserves, all companies reported reserves,

summer; but this does not seem to have much to do with the tubewell and its management.
For, there is clear evidence, that compared to cooperatives, companies are able to operate
their tubewells for longer hours per day in all the three seasons. More, member companies
optimize better-unifonnly and significantly-against the binding constraint of limited power
hours per day in all the three seasons. As a result, a company-managed tubewell operates for
50% more hours per year than a cooperative-managed tubewell. This has dramatic impact on
the economics of the tubewells managed by cooperatives and member companies.

Economic performance

In absolute terms, companies charged a higher average water price from their members than
cooperatives charged from theirs. A part of the difference is explained by the higher lifting
costs as well as higher scarcity value of water in Mehsana. However, even relative to their
respective competitors' price, companies charged higher than cooperatives. The average price
charged by tubewell cooperatives was 15 % less compared to the average price charged by
private tubewell owners in their commands; in comparison, companies charged only an
average of 4% less to their members than what private tubewell owners would have charged
them (Table 5). Even so, an average member of a company depended far more heavily on the
company's tubewell for his irrigation needs than an average cooperative member depended on
the cooperative's. We take up this somewhat paradoxical situation for discussion in a latter
section. We note here, however, that hours of operation have a bigger impact on the econom
ics of tubewells than prices whose differences within a region, in any case, are not very
significant. We also note that contrary to popular understanding, companies do not depend
very much on water sales to nonmembers though they certainly sell more to nonmembers than
cooperatives seem to do.

Companies incur significantly higher operating costs because of differential electricity
charges; in the progressive flat power tariff structure, companies come in the penal rate-slab
of Rs 360/hp/year; that is, a 30 hp tubewell would have to find Rs 10 800 for electricity bill
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per year; a cooperative falling in the lowest bracket of Rs 192/hp/year would have to pay only
Rs 5700. Even with higher electricity bills and higher repair and maintenance costs, companies
in general posted superior financial results; all 13 have run in profit; and all systematically set
aside earnings for depreciation and future investments. In contrast, 6 out of 18 cooperatives
which gave us all financial figures were in loss in 1991-92. In the past, some tubewells leased
to cooperatives have had to be returned to the Corporation because they could not be run
viably. Thus an average company earns twice what an average cooperative earns in gross
income but its impact on profit and reserves is manifold. Significantly, an average company
undertakes considerable amount of capital accumulation which seems enough to keep it going
in perpetuity. In contrast, cooperatives always seem to run short of capital.

EXPLORING THE SOURCES OF PERFORMANCE DIFFERENCES

In comparing the performance of cooperatives with member companies, primacy should be
accorded to the purpose for which these organizations were created, for if the design concept
of a member organization assures its members services they value in a manner that is
consistent with member values and expectations, then (a) it would come up on its own or with
limited external effort; (b) it would perpetuate itself by generating its own resources; and (c)
it would sacrifice, confront or mutate for self-preservation. An organization which has these
characteristics provides the proof of its usefulness to its members by the very fact that it exists
and perpetuates.

Tubewell companies of Mehsana manifest all these three characteristics; but the tubewell
cooperatives of Kheda, none. Tubewell companies came up on their own, as swayambhoo
organizations; no agency went to create them by offering incentives, managerial and capital
subsidies. technical guidance and political support, etc. They multiply and propagate
themselves; new companies come up by the day; and all these are organized on the same lines
as the earlier ones with few, minor variations. Tubewell companies are seldom known to fail
or become defunct in the sense in which cooperatives fail or become defunct. There are well
established mechanisms to cover all manner of contingencies and problems; tubewells owned
by companies may fail, but companies themselves seldom fail except when they have outlived
their purpose. Finally, tubewell companies have actively sought to protect their "design
sanctity." Being in no way connected with the government system which, for all practical pur
poses, treats them as individual tubewell owners, these member companies have not had to
face any major onslaught of adverse change in macro-environment. However, companies could
easily change their design and register as cooperatives to obtain the concession in electricity
tariff; this has not been an insubstantial amount especially at the post-1987 tariff rate of Rs
660/hp/year. However. we heard of no company which has shown inclination to change their
character; when probed, one farmer blurted: "what is that saving worth if we lose all our
independence and the sarakari sahib will breath down our neck night and day! ...We are fine
the way we are we make our own rules ... and when we do not like them, we change
them... no hassle "

In contrast to this, all the cooperatives in our study were nurtured by the Corporation on
"special food" of zero capital costs, nominal lease rent and subsidized electricity. Indeed,
whether these organizations came up for the same purpose as member companies of Mehsana
did is always in doubt; for, very likely, the primary motivation in cooperative formation is to
secure the subsidies; worse, in each case, it is possible that a large farmer mobilized 10 others
to join with him to acquire lease on a valuable asset at extraordinarily low cost and to
effectively privatize it. Indeed, this is exactly what we found in one of the villages where the
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Chainnan and a few of his stooges forced some members to withdraw their membership fees
and used the tubewell acquired as a phony cooperative to establish a lucrative private business
in water sale.

As fanner organizations, thus the tubewell cooperatives of Kheda are fragile and weak
in comparison to the member companies of Mehsana. Probing the reasons for this is
important. After all, the technology available to both the classes of organizations is the same.
The people involved too are similar; if member companies of Mehsana are dominated by
Patidars with exceptional entrepreneurial abilities, so too, are the tubewell cooperatives of
Kheda; indeed, more companies in our sample were mixed caste-mixed-religion groupings than
Kheda's cooperatives. If anything, the member companies face far more adverse groundwater
conditions than the cooperatives of Kheda; the companies also do not have the advantage of
zero capital cost, of nominal rent, and of subsidized electricity that the Kheda cooperatives
enjoy. It is clear that what failed the cooperatives is not the technology nor the economic
possibility but the organization and its design concept which refers, in essence, to the
assumptions and hypotheses which explain why the turnover arrangement as conceived will
succeed in the nonnal course. The problem must be traced back to the birth conditions, the
bylaws, the de jure and de facto rules, nonns and authority structure, and all the rest that
constitute their design concept. Perhaps the organizations to whom the tubewells are turned
over are not designed to provide their members the services they valued in a manner consistent
with their (members') values and preferences; but member companies of Mehsana are.

Consider how and why a new tubewell cooperative comes into being. It is clear that if
conditions were ripe for a group of farmers to come together to jointly own and manage an
irrigation asset, it would have come up already without external stimulus. That it did not
suggests either of two things: (a) existing institutions - individual ownership, public tubewell,
water markets - were widely considered satisfactory; or (b) though the need was felt, fanners
were not aware of a method of organizing that would be readily acceptable to all potential
members.

Now, the Corporation's offer provided a stimulus which was likely to be perceived
differently by different groups. As we mentioned earlier, a large fanner can perceive it as an
opportunity to privatize a public tubewell at low cost by creating a facade of a cooperative.
At the other extreme, a group genuinely interested in cooperative self-governance and self
management of a member organization for tubewell irrigation is likely to find the
"conditionalities" attached by the Corporation oppressive and unworkable. According to the
bylaws developed by the Corporation for a tubewell cooperative, for example: (a) registration
of the cooperative under the Gujarat Co-operative Act is compulsory; (b) share capital cannot
be raised except within the framework stipulated by the bylaws which offer no incentive to
a member to supply more than the minimum required share capital; (c) borrowings cannot
exceed eight times the share capital; (d) funds have to be invested according to the provisions
of the Co-operative Act; (e) the Chairman and the management committee cannot appoint,
remove, punish or dismiss the Manager without prior approval of the District Registrar of Co
operatives; (f) members will have to put at least 50% of their land under food and vegetable
crops (the violation of this will entail a penalty of Rs 25 per acre); (g) net profit of the
cooperative shall be applied in the manner prescribed by the bylaws; these require that 25%
goes to the reserve fund, that dividend cannot exceed 12% and that compulsory contribution
to the education fund is an increasing function of the dividend declared; that a member cannot
get more than 5% of the value of water purchased by him during the year as patronage bonus;
that 20% of the surplus from profit must be assigned to the irrigation development fund which
cannot be used except with the prior permission from the District Registrar of Co-operatives;
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that the bonus to the operator cannot exceed one month's salary; and so on; (h) the reserve
fund cannot be invested or used except with the prior approval of the District Registrar; and
(g) a member can withdraw his membership by settling alI his dues with the cooperative (and
then refuse right of passage to convey water to distant fields). Above alI these, there is the
most binding constraint that the cooperative must recover the Corporation's past dues from
farmers, that which the Corporation itself could not do with its massive bureaucracy and
statutory powers.

To a group of farmers contemplating the formation of a cooperative, this sample of
design features of the new scheme poses a difficult set of operational questions which are
immediate, and of the here-and-now kind. The registration of the cooperative would, for
instance, require anywhere between 5 to 12 visits to the District Registrar's office in Nadiad.
At least one cooperative we interviewed confessed that a bribe of Rs 1,200 alone could do the
trick. Who wilI make these visits? who will bear the cost of these visits and the chai-pani
involved? The same hassle gets repeated with the Corporation and the insurance company and
so on.

Even after going through alI this hassle, there is hardly anything that the Chairman and
the management committee can do without getting the prior approval of the District Registrar
and/or the Corporation. True, if the Chairman or Secretary has struck a good relationship with
the Registrar's office, a lot of the hassle can be avoided. However, even in these cases, the
locus of control still rests outside the cooperative. AlI in all, the design concept of a farmer
organization that is being offered by the Corporation to farmers makes it difficult for them to
first create the organization and then manage it in consonance with their goals, values and
priorities.

At the conceptual level, this design concept ensures that except for an exceedingly high
level of altruism, trust and solidarity within the group, the effort and resources needed to
smoothly manage the operations do not come about. It does not even encourage, leave alone
stipulate, that capital contributions by different members match their land in command. Thus
in the Agas Irrigation Co-operative, the Chairman and the Secretary together control a fourth
of the command; but like each of the 40 members, they too contributed only Rs 300 by way
of share capital. This is clearly inequitable because the small holders in the command end up
providing capital subsidy to the large farmers.

A variety of stipulations, some described above, which circumscribe the application of
surpluses depress capital formation and generate powerful incentives to pass on all surpluses
to farmers in the form of low water price. Declaring dividends is costlier than building
reserves since dividends divert surpluses to education and other funds: but building reserves
too is unattractive because using them for repair and replacement is full of hassles. Raising
new capital in times of need is difficult because methods provided by the bylaws are
inequitable to members with small holdings in the command. Finally, at the level of the group,
incentives are low for undertaking major long-term investment plans - extension of pipelines,
replacing kundis, replacing motors, etc. - since there is no guarantee that the Corporation will
give another lease after the first five-year lease expires. In reality, it is not uncommon for the
Corporation to take back a tubewell even before the lease expires on one pretext or another.
Worse, in recent times, turnover is done only for one year subject to extension on an year-to
year basis. This last, in our view, is the death-knell of the turnover programme since no group
would be seriously interested in such a one-sided offer.



172 Turnover of state tubewells to farmer cooperatives: India

Naturally, therefore, one of the principal operating problems that cooperatives face is of
capital shortage. Many of them look up to the Corporation to provide them capital grants and
to undertake repairs and maintenance. Those few which do not face any of these problems fall
in to either of two categories: (a) they are backed by a resourceful leader/NGO; or (b) the
capital, time, effort and other resources needed to create and operate the cooperatives are
provided mostly by a few members with large holdings in the command who will have a
strong temptation to acquire complete control over decision making. Both these categories are
cooperatives in name, but oligarchies in fact.

The member companies of Mehsana, in contrast, are oligarchies in name and cooperatives
in fact and spirit. They come up with the sole purpose of serving its members' needs in
perpetuity. They are completely self-financed with members contributing capital in proportion
to the use they make of the company's services. All who are members are invariably users as
well; some who are users but are not members have a strong incentive to enroll as members
at the first opportunity. They are democratic in the sense that they are completely self
governed; and the distribution of voting rights is proportional to use when not equal.
Membership to companies is as voluntary as it can be, given the peculiar characteristics of its
business. Obviously, companies do not accept as partners farmers way outside the potential
command; nor is it likely that such farmers would want membership of companies which
cannot benefit them; but there is evidence that companies make substantial effort to persuade
every farmer within the command to join, not out of any sense of altruism, but for the simple
reason that it makes sound business sense. Finally, as a good cooperative, all benefits
produced by member companies are distributed in proportion to the use of the company'
services by different members, as stipulated by the equity principle of cooperation.

The organizational structure and processes of a member company too are strikingly
similar to an idealized cooperative. The general body meets once a year or in times of an
emergency. A Managing Committee of 7-9 members meets once a month or once in two
months. It is the (honourary) Manager, the equivalent of the cooperative's Chairman, who
runs the show and wields all the power of the general body and the managing committee while
they are not in session. He keeps the accounts, supervises the operator, makes instant
decisions about repairs, replacements, selling water to nonmembers, scheduling water
deliveries, resolving conflicts amongst members and sacking a recalcitrant, corrupt or careless
operators. For slightly weightier issues requiring quick decisions, he quickly consults two or
three large stakeholders, arrives at and executes a decision. Keeping the tubewell pumping is
the mandate of the Manager; and the members back him up to the hilt in doing so.

All companies we met claimed that in the general body and managing committee elections
and meetings, the principle of one-man-one-vote is followed. Instances were cited of noisy
general body meetings and occasional instance of the replacement of the Manager on one
ground or another. Invariably, however, the Manager in every company was a large
stakeholder. Examples of companies having Managers with very small stake were as rare as
those of companies having elected nonmembers as Chairmen just because of the prestige and
respect these individuals commanded. Where the Manager was very busy with his own
business, it was common for the company to maintain a paid assistant who would help the
Manager with the accounts and supervision work. There was much evidence, however, that
at all times when decisions were needed, the buck stopped at the Manager; and the survival
of this apparently non-participative system seems [0 suggest its acceptability.

Perhaps, an important reason behind their smooth, trouble-free management is the
proportionality principle which is the hall mark of the design concept of member companies.
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Since only large stakeholders end up as Managers and key decision makers, other members
know that costs of decision errors will be borne by the Manager in proportion to his stake.
If the tubewell remains out of order for a long time, the Manager will suffer a larger loss than
most other members; as a result, it is not uncommon that even when companies have no
savings, the Manager and two or three other large stakeholders cough up money to get a burnt
motor replaced or other major repairs carried out in as short a time as possible; these are then
split amongst members in proportion to their shares. Since smooth, trouble-free management
and absence of conflicts of interests are widely associated with the design concept of member
companies, when new tubewell investments are planned, people instinctively think in terms
of this design concept. Differences in the basic design across companies are thus minimal and
inconsequential. Thus some companies are strong on distributing profits, saving less, and
raising capital every time there is need. Others never distribute profits and save all profits.
Some keep bank accounts; others do not; some pay the operator a fixed wage and also enroll
him as a member; others pay him on a per-hour-of-operation basis. Other than these minor
variations in operating procedures, the design concept of member companies is the same
throughout north Gujarat and is distinctly different from the design concept of lift irrigation
co operatives elsewhere.

How does a member company come into existence? Usually, it is a large farmer who
takes the initiative. If he needs to develop an irrigation source, his first preference would be
a captive tubewell. Where this is feasible, as in parts of Banaskantha, private tubewells come
up. Even with somewhat smaller holdings, private tubewells would still come up in areas like
Kheda and Baroda where risk of well failure is not very high and where presence of active
water markets increases the chances of the tubewell being utilized to viable levels. However,
conditions would become ripe for the birth of a member company where even large farmers
are too small to: (a) mobilize the capital needed to establish a tubewell; (b) command enough
of their own land to utilize the tubewell to viable levels; and (c) absorb the risk of a failed
well. The member company is thus primarily a social device for spreading the risk of
immediate or future well failure which may be too much for even a wealthy farmer to easily
absorb. And members agree easily to participate in this device because they can determine in
precise terms the extent to which they would be willing to share the risk.

The basic design concept of a member company is simple. Anyone with land in the
command area of a proposed tubewell can become a partner. The stake of a partner is
determined by how many paisa (or, percent) shares he owns in the company. No one would
be normally allowed more than 45 paisa shares; but in general, in most companies, there will
be 2-4 partners with 10-12 paisa shares each and a large number owning 1-5 paisa shares. The
shareholding would generally have close correspondence with members' landholding in the
command. The initial capital is raised in proportional terms; subsequent capital too is raised
in proportional terms; profits and losses are borne in proportional terms. However, water
shares have no strict correspondence with member stakes except in times of extreme shortages.
Leaving a company is not as easy as leaving a cooperative; many companies stipulate, in the
initial agreement that if a member withdraws from his membership, he cannot withdraw his
capital before 10 years; however, transfer of shares is informally permitted if the transferee
belongs to the company's original command.

One reason why member companies set their water prices close to market rates is to
ensure that members do not grow water-intensive crops which are not consistent with the
water output of the tubewell; only rarely is group pressure used to discourage a member from
growing a certain crop. The other reason is that larger farmers who generally manage
companies do not have the undue incentive to keep water prices low which large farmers
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TABLE 6
Profile of landholdings in the command

Landholdings in the command

Turnover of state tubewells to farmer cooperatives: India

Cooperatives (Kheda) Companies (Mehsana)

Smallest

Largest

Chairman/Manager

Secretary

Operator

Average
Range

Average
Range

Average
Range"

Average
Range

Average
Range

2.13
0.5-3.5

9.13
4.0-16.0

7.49
2.5-16.0

6.37
3.5-15.3

2.65
1.5-6.0

9.85
6.0-18.5

8.23
4.0-14.0

3.25
.5-4.5" "

In 18 out of the 26 cooperatives sampled, the Chairman was the largest landholder in the command; in the
rest, the Chairman usually had a large landholding; in no more than 3 of the 26 cooperatives, for example. the
Chairman's landholding was less than twice the smallest holding in the command; and each of these 3
represented an exceptional situation.
Cooperatives typically have an elected Chairman, an Honourary Secretary and a paid operator. The Secretary
is effectively the executive officer and looks after the day-to-day operations. In companies, the elected
Manager combines the role of both the Chairman and Secretary of a cooperative whereas the operator in both
cases operates the tubewell and distributes water.

managing cooperatives would have; in companies, we note, subsidizing water cannot benefit
large holders; in cooperatives, it can. Finally, the primary reason why a farmer becomes a
member of a tubewell company is to obtain secure access to an irrigation source; profit share
is an insignificant consideration. Most companies never distribute profits; instead, surpluses
are retained for future contingencies.

Over years, as member companies have become popular, even ordinary farmers are able
to easily describe how to form and operate new companies. But when the first few such
groupings had come up decades ago, there must have been experimentation with a variety of
rules, norms and operating procedures; these must have over time stabilized into a design
concept that is known to work well and is in consonance with the community's accepted notion
of what is a just and proper way of arranging things. New companies continue to come up
almost by the day; but these use the same standard design concept that has kept several
thousand tubewell companies going for decades.

Do member companies need and use exceptional talent and leadership resources to
perform so well? No; will and active interest in managing the company well appear far more
important than unusually strong "extension motive" or exceptional managerial and leadership
capabilities. Companies seem to need and utilize ordinary capabilities of farmers who are
interested; and people who end up doing the managing are interested because managing the
company's affairs is nearly like managing their own business. The coalescence of incentives
and motives that this brings about seems widely recognized as the prime reason for good
management. It was therefore not surprising that there appeared no sign of tension about who
should be the manager of the company's affairs; it seemed natural that only a sizeable
stakeholder should be the Manager.

Interestingly, in the case of Kheda's cooperatives, this scale bias in the choice of
Chairmen and Secretaries was even stronger; as Table 6 shows, the average landholding of
the Chairmen of the 26 cooperatives was very nearly the highest amongst their respective
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groups; in fact, barring few cooperatives, in the remainder, the Chairmen were the largest
farmers in the command. In fact, the Secretaries too were large farmers; and between the two,
the Chairmen and Secretaries of most cooperatives accounted for over a third of the tubewells'
command areas. These combined with the widespread evidence of hourly payments to tubewell
operators and encouraging them to use the tubewell's services as members (on leased land if
they did not have their own) suggest a deep understanding amongst farmer groups of complex
agency-type problems that the Corporation's design concept singularly lacked.

This dominance of large farmers among the decision-making bodies of cooperatives
further elucidates why cooperatives set their water prices low. We examined earlier that the
snapping of the proportionality principle accompanied by the hassles in getting district
registrar's approvals for even minor investment decisions and the myopia caused by short lease
period account for low propensity to save amongst cooperatives. Since setting prices low
(rather than first making surpluses and then paying dividends and patronage bonus) is an
easier, superior and hassle-free method of ensuring that the cooperative's benefits are
distributed in proportion to use, cooperatives demonstrate a strong tendency to charge low
prices. This is analogous to dairy cooperatives' propensity to pay high procurement prices for
milk (except for a small tax dimension). Indeed, low water prices are widely regarded as the
best indicator of the tubewell cooperative's performance just as high milk procurement price
is the most popular indicator of the performance of dairy cooperatives. The Narsanda Co
operative for instance, sells water at an unheard rate of Rs 4 per hour; but because it has been
managed well over decades, it does not face the kind of capital crunch many lesser
cooperatives routinely face.

CONCLUSIONS AND IMPLICATIONS

The main conclusions of our study are three: that (a) the public tubewell programme operated
by GWRDC is unlikely to become economically and organizationally viable under any
condition, and that the only way of salvaging this huge investment is a successful turnover
programme; (b) the turnover programme which the GWRDC has experimented within the last
five years has failed to succeed because the GWRDC decision makers-especially, at lower
levels-have not wanted it to succeed; in other words, the terms for and the hassles of getting
a lease, the reduction of lease period to one year, insistence on cooperatives to recover dues
which even the GWRDC itself could not do, divesting the cooperative of the tubewell even
before the expiry of the lease at the slightest pretext-all these beg the question as to whether
there is will in the GWRDC to make the turnover work; and that (c) finally, as and when the
GWRDC does muster enough will to make the programme work-and it has no alternative but
to do this-tubewell companies of north Gujarat offer a better, more robust model of farmer
organization for tubewell irrigation than the type of cooperatives it has been insisting upon so
far.

Member companies of Mehsana which serve the same purpose as the tubewell
cooperatives of Kheda, are more robust and vigorous as organizations because: (a) they self
create and self-propagate; (b) they actively guard their design sanctity; and (c) they adapt and
self-correct. The primary features of their design concept that account for their superior
performance include: (a) complete autonomy and self-governance; (b) acceptance of the
proportionality principle in capital contribution, landholding within the command, patronage,
share in profits and in risk; (c) implicit recognition of the agency problem vis-a.-vis Honorary
Manager as well as paid operator; (d) vesting of all powers of the general body in the
Manager and the managing committee; and (e) costly exit.
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Aspects of the design concept that make tubewell cooperatives fragile and inferior farmer
organizations include: (a) limited autonomy; (b) compulsion to get approval from The District
Registrar and/or corporation officials for most financial and administrative decisions; (c)
violation of the proportionality principle so that small landholders are required to subsidize
large holders in capital supply; (d) externally imposed rules of surplus application which
strongly discourage capital accumulation and encourage unduly low water prices; (e) myopia
induced by the conditions of lease; and (f) low exit cost.

In our understanding, the turnover scheme will operate better if the Corporation agreed
to consider farmer organizations with a design concept similar to the Mehsana member
companies, especially if it saves the members the hassles of getting the Registrar's and the
Corporation clerk's permission to do everything. The companies will perform even better if
the Corporation raises the lease rent to say Rs IO,OOO/month, but in return provides the
members complete autonomy and self-governance. Better still, the companies will tend to
invest more if the lease period were increased to 10 years.

Notes

This paper is an extension of an earlier paper by Shah and Bhattacharya (1993). We draw
heavily upon the earlier analysis since the comparisons and analysis included in that paper are
relevant to the central question addressed by us in this paper as also in the Conference.
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Turnover of public tubewells in Uttar Pradesh:
case study of a successful cooperative society

Uttar Pradesh (UP) is the largest State (province) of India in terms of population and ultimate
irrigation potential and fourth largest in terms of geographical area. Its population of 139
million represents 16.5% of the country's population and its 25.6 million ha of ultimate
irrigation potential constitute 22.6% of the country's ultimate irrigation potential. The State
with 294411 km2 is 9% of the country's geographical area. In the State 75% of workers are
mainly engaged in agriculture and the per caput availability of land is 0.23 ha. The average
size of the operational holdings in the State comes to 0.93 ha compared to the national
average of 1.68 ha (GOUP 1991a). The net irrigated area in the State is 10.5 million ha, of
which 34% is irrigated by surface sources, and 66% through groundwater resources (GOUP
1992). Of the groundwater irrigated area, 54% is irrigated by private tubewells, 7% by
government-owned state tubewells and 4% by wells (GOUP, 1991b). Presently there are
28626 State tubewells in UP, each having a command area of about 100 ha. However, the
average irrigated area per tubewell is quite low, being 15 ha for kharif (monsoon crop) and
32 ha for rabi (winter crop).

GOVERNMENT POLICY

In February 1992, the Government of UP after due consideration decided to start a pilot
project under which initially 100 State tubewells of the Irrigation Department (ID) were to
be handed over to the command farmers after they had constituted a Nalkoop Panchayat
Samiti (Tubewell Cooperative Society) for operation and maintenance on lease for five years.
The conditions laid down by the State Government for the turnover of the tubewells are as
follows:

o The water distribution system of the tubewell is fully constructed.

o The discharge of the tubewell is not less than 25 000 gallons per hour.

o The tubewell operator will be appointed and paid by the society and he will be
accountable to the society for his work. In case the operator appointed by the ID is
already working in the tubewell turned over to the society, his continuance in that job
will be at the discretion of the society.

o The society will bear the cost of electrical charges at the rate applicable to private
farmers and the balance due to the Electricity Board will be borne by the ID as a
subsidy to the society.

o The government will pay to the society at the rate of US$76 per tubewell in the
beginning as its contribution so that the society may not face any difficulty in carrying
out minor repairs.

Niranjan Pant. Director, Centre for Developmmt Studies, Luc1aww, India
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FIGURE 1
33 KG, Mampur District. Sultanpur

o The turnover scheme will be executed by the 10 but the early proceedings of the lawful
constitution of the society and other lawful responsibilities will be borne by the officers
of the Cooperative Department at the district and block levels. t

o The society will pay to the 10 a lease rent of US$1.5 per year during the lease period.

The turnover of tubewells in UP started from Kharif, 1992 and till May 1994, 45 State
tubewells had been turned over to the farmers.

MAMPUR TUBEWELL COOPERATIVE SOCIETY (MTCS)

The paper describes the establishment and the working of MTCS. In particular the paper
examines the changes associated with irrigation management transfer (IMT) such as water use

The block is the unit of development administration below the district and presently, on an average,
consists of about 125 villages and a population of 155000 population.
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efficiency, cropping intensity and productivity, cost of water to the beneficiaries, control of
the water to users in IMT and the gains or losses to the government.

The Mampur Tubewell

The 33 kg tubewell in Sultanpur District is located in Mampur Village, which is about 28 km
from Sultanpur towards Jaunpur. It was constructed in 1974-75 as a State tubewell and during
1889 when the Lambhua cluster was being formed under the Indo Dutch Tubewell Project
(IDTP). This tubewell was also included in the cluster and it was decided that this tubewell
be treated as a "dedicated tubewell". This meant that the tubeweIl would be provided with
a power supply on a dedicated feeder line and minor repairs would be made in the existing
system of the tubewell.

According to the official records, the tubewell has the following features:

o The gross command area (GCA) is 96 ha and the cultural command area (CCA) 84 ha.
o The power of the pump installed is 20 horse power.
o The discharge of the tubewell is 41,000 gallons per hour.
o The number of farmers in the command is 150. Of these 108 have less than 0.5 ha of

land, 35 have 0.5-1 ha of land and only 7 farmers have above 1 ha of land. This means
that there is a preponderance of marginal and near landless farmers in the command.

The politics of turnover and confrontation

The main reason behind the turnover of the tubewell to MTCS was the farmers' extreme
dissatisfaction with the arbitrary ways the tubewell operator distributed water and levied
water charges. The Socio-economist with the Monitoring and Appraisal Cell (MAC) of the
IDTWP played the role of a catalyst by accident. The crucial assurance and the
encouragement for the formation of MTCS came from the Executive Engineer (EE) at
Sultanpur. He told the farmers that if they could muster the support of more than 50% of the
tubewell command farmers he would help them in the takeover of the tubewell. However,
the most important factor was the interest and the stakes of pro-takeover village leaders,
particularly that of Tewari (present Secretary of the society). Tewari's younger brother was
a strong contender for the post of the tubewell operator in 1989 but Singh ultimately got
selected for the post. According to Singh, Tewari could never forgive him for this and,
therefore, did not leave any stone unturned in letting the tubewell turned over to a society
whose backbone was Tewari.

Until the turnover of the Mampur tubewell, relations between the coordinator farmer
participation unit (FPU) and the EE was satisfactory. However, a big confrontation between
the two started soon after the turnover of the Mampur tubewell and this has created lots of
problems for other tubewells in the district. This has been discussed at length in a report by
the author (Pant 1993).

Socio-economic bases of power

The bases of power in India in general and rural India in particular consist of religious
groupings, social rankings, numerical strength and economic means. Social rankings are
largely determined by the caste compositions. The essence of caste is the arrangement of
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TABLE 1
Socio-economic background of the tubewell command farmers (land in hal

Caste No. of Land in Per capital Total land Per capital
farmers tubewell and in owned total land

tube well owned

Thakur IH) 62 37.1 0.60 75.1 1.21
(Rajput) (41.3) (51.5) 153.5)
Scheduled (LI 33 5.0 0.15 6.3 0.19
Caste (22.0) (6.8) (4.5)
Brahim (H) 26 117 .3) 18.6 (25.8) 0,72 40.6 (28.9) 1.56
AhirlYadav (B) 16 (10.71 4.8 (6.7) 0.30 6.5 (4.6) 0.41
Other (B) 10 4.4 0.44 7.3 0.73
Backward (6.7) (6,1) (5.2)
Muslim 3 (2.0) 2.2 13.1) 0.73 4.6 (3.3) 1.53

Total 100.0 100.0 100.0
N 150 72.1 0.48 140.4 0.94

Figures in parenthesis indicate percentage.

TABLE 2
Caste affiliation of different power groups in MTCS Hand in hal

Caste Land owners Land owned Shareholders Board of Management Non·
in tubewell in tubewell (%) directors committee member
command command members (%f command of owner in
(%) (%) (%1 the tubewell

(%)

Thakur IH) 41.3 51.5 29.3 53.3 40.0 48.8
Rajput
Scheduled III 22,0 6.8 10,3 13,3 27,2

8rahim (H) 17.3 25.8 24,1 13.3 40,0 13.1
AhirlYadav (Bf 10,7 6.7 27,7 6,7 2.2
Other (Bf 6.7 6,1 6.9 6.7 20.0 6.5
Backward
Muslim 2,0 3.1 1.7 6,7 2.2

Total 100.0 100.0 100.0 100.0 100.0 100.0
N 150 72.1 58 15 5 92

Note: H = High caste; 8 = Backward caste; L = Low caste.

The data used In 1he two tables have been provided by the MTCS Secretary. The land in the command (72 hal is less
than the one given in the official records (84 hal. According to the Secretary, official records also include orchard
and wastelands In the CCA and, hence, it gets inflated.

hereditary groups in a hierarchy. I The popular impression of the hierarchy is a clear-cut
one, derived from the idea of Varna, with Brahmins (priests) at the top and Harijans
(scheduled castes) at the bottom. But as a matter of fact, only the two opposite ends of
hierarchy are relatively fixed, in between and specially in the middle regions, there is
considerable room for debate regarding mutual position (Srinivas 1969). Numerical strength
has acquired a very important role after independence in 1947 and more particularly with the

According to Srinivas the features of the caste prevailing through the past centuries may be described
under nine heads: hierarchy; endogamy and hypergamy; occupational association; restriction on food,
drink and smoking; distinction in custom, dress and speech; pollution, ritual and other privileges and
disabilities; caste organization and caste mobility.
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advent of the democratic process. Economic strength in the rural setting is largely determined
by the land one owns. Since MTCS consists of those who have land in the command of the
tubewell, it would be most appropriate to make an examination of these individuals in terms
of their socio-economic status which has been attempted in Table I.

Table I shows that mostly the command farmers consist of Hindus and there are only
2 % Muslims. Among the Hindus, both in terms of numerical strength and share of land in
the tubewell command, Thakurs occupy the top position. In terms of per caput land and
social ranking, they occupy the second position after the Brahmins. This gives Thakurs a
position of prominence in the tubewell command and in the village. Scheduled castes although
coming second in terms of numerical strength have very little land in the tubewell command
or outside. Socially also they rank lowest. The only advantage the scheduled castes seem to
have is their numerical strength in the tubewell command. Brahmins come in the third place
in terms of numerical strength but they own over one fourth of the land in the tubewell
command and have the largest per caput land. Their economic pre-eminence is reinforced by
the fact that they occupy the top position in the social hierarchy.

It would be interesting to see the relevance of the socio-economic status in obtaining
power in the management of the tubewell. Hence, in Table 2 the socio-economic affiliations
of members and office- holders of the tubewell society have been presented. An important
point which clearly emerges from the Table 2 is that the two most powerful posts of the
President and the Secretary are held by Brahmins. Of the three less important posts, two
(Vice President and Treasurer) are held by the Thakurs and the remaining one that of the
Auditor is held by a backward. In fact, Brahmins do not possess many of the characteristics
which go with power. Except in respect of per caput land and social status, their rank is
lower in other respects, such as numerical strength, land owned in the tubewell command,
shares held in the society and representation in the Board of Directors. Therefore, it goes to
the credit of Brahmins that they occupy the two top posts in the tubewell cooperative society.
The situation is the opposite in the case of Thakurs who have equal, if not more,
prerequisites of power and influence but are not united. Therefore there are divisions among
Thakurs and the acceptability of Brahmins, particularly of the President and the Secretary by
other caste members is the most decisive factor in obtaining the two most important posts in
the society. The other point which is very important from the point of view of equity is that
the scheduled castes who have very low positions socially and economically and who
generally get neglected by the influential groups in resource allocation get a fair amount of
representation in the Board of Directors and thereby in the overall management of the
tubewell. This is very important from the point of view of disadvantaged groups and gives
credit to the tubewell cooperative society.

WORKING OF MTCS

The working of the tubewell society is examined in two parts. Part one examines the working
of MTCS in terms of its legitimacy and institution building. This includes observance of rules
and regulations and maintenance and distribution of water. Part two examines the impact of
IMT in terms of various gains or losses emanating as a consequence of transfer of the
tubewell from the government agency to a farmers' cooperative society.
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Fulfilment of legal requirements

As regard the question of fulfilment of legal requirements, it is found that the society has
observed most such requirements. Its general body and the Board of Directors/Management
Committee have been meeting regularly as required by the bylaws. The general body consists
of 150 farmers having land in the tubewell command, although voting rights have been
conferred to only 58 share-holding farmers. During 1992-93 the general body met thrice with
an average attendance of 41. During 1993-94 also, the general body met thrice with an
average attendance of 55. As per the bylaws, the general body must meet at least twice in
a year, one after each of the two cropping seasons, kharif and rabi. In the case of
Management Committee/Board of Directors, although bylaws do not specify any number, it
is envisaged that it should meet as often as required. In 1992-93, there were 4 meetings with
an average attendance of 10 members out of the total 15. In 1993-94, there were 13 meetings
with an average attendance of 8.

One relevant question concerning the working of the tubewell is the mode and extent of
control of the user farmers over the tubewell. Here this control can be exercised in the
general body which, if farmers want can be called at any time. However, as pointed out
earlier, while there are 150 user farmers, the voting rights are vested with only 58
shareholders. Yet it may go to the credit of the MTCS that all its decisions to date (May
1994) have been taken on the basis of consensus among the user farmers and the general
body meetings which are attended by nonmember water users in large numbers. In none of
the meetings held so far has a division of vote been required.

As regards the question of the limited number of membership (58 out of 150), the
Secretary clarifies, that it is so on account of confusion concerning the membership fee. The
Management Committee felt that the membership fee amounted to US$I.7 and that is what
it demanded. But during a recent training on bookkeeping, the Secretary came to know that
the amount required was only 30 cents. He mentions that since most of the farmers are very
poor with tiny pieces of land, they could not afford to pay US$1.7 but since the actual
membership fee is only 30 cents most of the farmers would now come forward for
membership.

Water distribution

There are certain factors which affect the water distribution in this tubewell. Two positive
factors are that the tubewell has a very good discharge of water (41 000 gallons/hour) and
the power supply is available 18 hours/day compared to about 8-10 hours/day in the region.
A negative factor in case of the tubewell is that the water distribution system of the tubewell
is partially modernized. One half of the command of the tubewell (Loop 'A') is served by
open channels which were constructed some twenty years earlier. The other half (Loop 'B')
is served by an underground PVC pipe system which is grossly inadequate. This means that
although a good amount of water is available, it cannot be utilized fully in an economic way.
As a result, a good number of fields which come under the command of the tubewell are not
served by it and many of them buy water from the private diesel-based pumpsets.

Considering the fact that two different kinds of distribution systems exist, the tubewell
society has devised two different methods of water distribution in the two loops. In loop 'B,'
which has an underground PVC pipe line, days have been fixed for opening of the outlets and
the distribution of water within each outlet is supervised by an outlet president. In respect of
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loop' A' , where open brick channels exist, the irrigation starts from the field which is closest
to an open channel and goes on from one end to another, field to field.

All those who have land in the command are eligible to receive water from the tubewell
irrespective of the fact whether they are members of the society or not. In case there is no
demand for water from the command farmers, water can be given to the fields which are
outside the command. The water is provided to them on the same terms and conditions that
apply to command farmers. During rabi 1993-94, four farmers' fields outside the command
were provided with water.

Operation and maintenance

The routine operation of the tubewell is done by the Secretary as there is no other operator
for the tubewell. As regards the upkeep of the distribution system, it has bee decided that
each beneficiary will clean and maintain the field channel irrigating his field. In addition, in
the case of loop 'B', the outlet presidents are also responsible for the safety and upkeep of
outlets and other water distribution micro structures. As regards the safety of the tubeweIl,
apart from individual farmers, it is the Secretary who shoulders the main responsibility for
the security of the tubewell. He has a distinct advantage over others in this respect as he can
keep a watch over the pump because it can be viewed very clearly from his house.

The repairs, whether minor or major, are the responsibility of the tubewell society. In
case of minor repairs the MTCS itself can get these done. In case of major repairs the MTCS
can get it done by the ID but the MTCS will be required to pay the repair charges to the ID
immediately after the repairs. To facilitate minor repairs in the initial stage, the MTCS was
given a nucleus fund of US$ 76 on November 14, 1992.

During November 1993 when the rabi water requirement was at its peak, the tubewell
started malfunctioning and it required immediate repairs. The Secretary went to the EE,
Sultanpur, who told the Secretary that the ID did not have the material but he helped the
Secretary to obtain the material from the company which supplies to the government at the
most reasonable rates. The repair work was done immediately costing US$107 and, as a
result, the rabi crop was not affected at all.

Performance result

In this part, the changes associated with IMT of the tubewell such as water and electricity
use efficiency, cost of water to beneficiaries, financial viability, crop productivity, cropping
intensity, gender impacts, etc., are covered. In Table 3 some of the indicators of comparison
between pre- and post-IMT have been mentioned and it would be appropriate to examine
these in some detail. The Mampuf tubewell was taken under the IDTP in 1989 and started
irrigation from rabi 1990-91 after the renovation. During both the cropping seasons, the net
irrigated area increased after the turnover of the tubewell except during kharif 1992-93. This
is understandable because during kharif the MTCS ran the tubewell only for 11 days during
September 20-30 after the takeover on 19 September. Similarly, the gross irrigated area or
watering area also shows an increase after the takeover. The same is the case of average
watering, which after IMT veers around 3 waterings per crop, while before IMT it was
around 2 waterings. However, when the running hours of the tubewell are examined the
average time per ha watering has gone down after the IMT. This means that the crops get
more water but less electricity after the IMT as the running hours of the tubewell have gone
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TABLE 3
Performance of the tubewell before and after IMT (area in ha and currency in US$)

Items Before IMT After IMT

1990-91 1991-92 1992-93 1992-93 1993-94

A Net irrigated area
Kharif 31 43 14 54
Rabi 32 51 56 63

B Gross irrigated area (watering areal
Kharif 72 99 14 162
Rabi 63 144 159 176

B Average no. of waterings
Kharif 2.3 2.3 1.0 3.0
Rabi 2.0 2.8 2.8 2.8

o Running hours
Kharif 1315 1691 188 1232
Rabi 656 2040 1344 1515

E Average time per net ha irrigated
Kharif 42.4 39.3 13.4 22.8
Rabi 20.5 40.1 24.0 24.0

F Average time per watering
Kharif 18.3 17.0 13.4 7.6
Rabi 10.4 14.2 8.5 8.6

Water charges ($)
Kharif 210 240 28 187
Rabi 182 581 407 459

Average water charges/watering ($)

Kharif 2.9 2.5 2.0 1.2
Rabi 2.9 2.8 2.6 2.6

Average water charges per net
irrigated ha ($)

Kharif 6.8 5,9 2.0 3.4
Rabi 5,7 11.4 - 7.3 7.4

Rupee conversion rate: Rs 33 = US$ 1.
Source: Government of UP except net irrigated area during rabi 1992-93, 1993-94 and kharif 1993-94.

These data were calculated by the author himself in consultation with the Secretary, MTCS.

down. This clearly means that after the takeover the water and electricity use efficiencies of
the tubewell have increased considerably. In terms of water charges collection, the data show
mixed results, In the case of kharif, the average collection from water charges before IMT
was US$ 229 which is higher than the collection after IMT even if the figure for 1992-93 is
disregarded. In the case of rabi, the average collection before IMT was US$382, while after
IMT it is US$433. However, the average per year revenue earnings from the tubewell are
higher after IMT compared to before IMT and come to US$611 before and US$ 620 after.
It should be noted. that while calculating the figures after IMT, the kharif 1991-92 figures
have been disregarded as these relate to a short period of 11 days.

The crucial test is the cost of irrigation water to farmers before and after the IMT. In
this respect the performance of MTCS is impressive. In terms of per watering charges as well
as overall irrigation charges the MTCS has done very well. The average water charges per
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TABLE 4
Cropping pattern and productivity before and after IMT
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Crop season/ Before IMT After IMT
crops

% area Productivity 0/0 area Productivity
(Otl/ha) (Otl/ha)

Kharif
Paddy 24.0 35.0 37.4 38.0
Millets 16.0 NA 13.1 NA
Pigeonpea 11.0 NA 8.3 NA
Sugar cane 5.0 195.0 8.2 200.0
Other crops 2.0 NA 0.2 NA
Fallow 42.0 32.8

Total 100.0 100.0
N + 84 ha 84 ha

Rabi
Wheat 50.0 21.0 54.9
Pigeonpea 15.0 NA 10.3
Other pulses 10.0 NA 19.8
Sugar cane 2.0 195.0 4.0
Other crops 8.0 NA 6.1
Fallow 15.0 4.9

Total 100.0 100.0
N = 84 - 84

Source: MAC for post IMT data and author's discussions with representative farmers for pre IMT data.

ha per watering during kharif before IMT came to US$2.7, while after IMT they came down
to US$1.2. Similarly for rabi the charges before IMT came to US$3.7 while after IMT they
scale down to US$ 2.6. In case of water charges per net irrigated ha, the price a farmer was
paying before IMT during kharif was US$6.2 and after IMT US$3.2. Similarly, the water
charges per net ha during rabi before IMT were US$9.2 while the same after IMT were US$
7.3. All this clearly shows that the farmer has to pay less after IMT, while the quantum of
water for the crop received by him is more.

The preceding examination clearly demonstrates that there is a definite improvement in
irrigation management after IMT. The important question is how this improvement has
affected the cropping pattern and the crop productivity. Table 4, therefore, has been prepared
with this view in mind. A glance at Table 4 clearly shows that the cropping intensity has
increased from 143% before IMT to 162% in the post-IMT period. Table 4 also shows that
the crops like wheat which require a timely and adequate supply of water occupy a higher
proportion of cropped land now in comparison to the pre-IMT period. This is a clear
indication that with better water management there is a crop diversification from traditional
to modern cropping patterns. Although the data regarding productivity are not available for
all the crops, the available data for wheat, rice and sugarcane show that the productivity of
these crops has increased by about 10% which again gives credit to good management of
tubewell by the MTCS.

Financial viability

Another issue which is of vital importance in respect of IMT is the question of gains and
losses to the government and the financial viability of the local management in terms of its
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TABLE 5
Expenditure and income of the 33 kg (Mampur) tubewell before and after IMT

BEFORE IMT

Expenditure items No. of tubewells Average annual
under the staff expendiure in 33

kg (in $)

Annual repairs provision NA 212.12
Staff salary
- Operator (remuneration + incentives) 1 242.42
- Mechanic 20 30.30
- Junior Engineer (JE) 25 45.45
- Mate of the JE 25 30.30
- Assistant Engineer (AEI 100 18.18
- Peon of the AE 100 7.57
- Surveyor 25 9.09
- Executive Engineer (EEl 400 7.57
- Six assistants of EE 400 11.36

Payment to the Electricity Board @ $3.6 per horse power
per month for the 20 hp pump 872.47

TOTAL 1 487.08

Income items
Average annual income from water charges 611.00

Total losses to the government 865.47

AFTER IMT

Expenditure
Payment to the Electricity Board @ $3.6 per horse
power per month for the 20 hp pump 872.72

Income items
- Receipt from MTCS in lieu of electricity charges @ $0.9

per horse power per month 218.18
- Annual lease rent from MTCS 1.50

Total income 219.68

Note: Rupee conversion rate: Rs 33.00 = US$ 1.00
The State Government gives 75% subsidy in electricity to the MTCS at the rate applicable
to individual farmers.

TABLE 6
Income and expenditure of MTCS 120 September 1992 to 20 September 1993)

Income (in $) Expenditure (in $)

Share capital @ $0.6/person for 57 Electricity charges 186.36
members and $1.5 for one member 36.06 Tubewell and fish pond repairs 133.33

Membership fee @ 15 cents/person 8,79 Lease rent payment to ID 3.03
Nucleus fund given by ID 75.76 Stationery, etc. 16.59
Collection from irrigation charges Deposits in the bank 177.87

Cash in hand 18.25

Total 535.43 535.43

Note: Rupee conversion rate: Rs 33.00 US$ 1.006.
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long-term sustainability. To examine the first part of the question, it would be most
appropriate to calculate the average expenditure and income in respect of the Mampur (33)
tubewell before and after the IMT. The same has been attempted in Table 5 which shows that
the tubewell was incurring an annual loss of US$ 876.08 before IMT, while it does not incur
any loss per se to the government after the IMT. The government gives subsidy in power
tariff at the rate of 75% to the MTCS as it does to all individual farmers. Even if whatever
expenditure ID incurs on this count is regarded as its loss, the total loss to the ID comes
down to US$656.40 which is US$ 219.68 less than the pre-IMT annual losses which the
tubewell was incurring.

The other aspect of the financial viability and which relates to the sustainability of a local
management institution is also very important. In Table 6 the income and the expenditure of
MTCC till kharif 1993 has been recorded. Unfortunately the data are not available till March
1994 (rabi), when the society's performance is still better. Despite this lacuna the statement
in Table 6 shows that the MTCS is in a healthy financial state.

During this period, the tubewell ran for a total of 2 764 hours of which I 420 hours
were during two kharif seasons and 1 232 during the 1992-93 rabi season. This gives it a
total income of US$ 604 of which US$ 215 are for kharif and US$ 389 are for rabi. The
rate for kharif is 15 cents per hour while for rabi it is 30 cents per hour. At the end of kharif
(September 1993), the water charges collection was 69% of the due which is a very good
collection. Even without the last rabi collection, the MTCS was having a balance of US$ 196.
Given the fact that the tubewell ran for I 515 hours during rabi 1993-94, an additional
amount of US$460 will be added to its income which speaks volumes about the financial
viability of the tubewell. In fact, in December 1993 the State Government carried out a
detailed evaluation of the 31 tubewells which had been handed over to the farmers. In this
evaluation, the MTCS got the top position in terms of all indicators used in the evaluation
(GOUP 1993). Our examination presentation thus far also shows the MTCS in a positive light
in terms of indicators discussed earlier. There are two other aspects which need to be touched
upon to have a more decisive judgement regarding the performance of MTCS.

Access by poor to water

The command of Mampur tubewell consists of 72% farmers below marginal (up to 0.5 ha)
and 95 % of all are marginal farmers. Neither the author nor the evaluator of the UP
Government report referred to earlier found any complaint from any of the water users.
Rather, all farmers were found to be highly satisfied. The contrast was more illuminating in
comparison to the pre-IMT stage when the government-appointed operator ran the tubewell
in a callous and arbitrary way and all sections of the farmers were critical of his ways.

In the tubewell command, among those whose fields are most difficult to irrigate, the
scheduled castes are most prominent. They constitute 22 % of the command farmers. An
overwhelming majority of scheduled castes huddle together with very tiny land pieces
averaging at 0.15 ha. Yet none of them made any complaint against the new management of
the tubewell. On the contrary, they were highly satisfied with the MTCS management.
During June 1994, the MTCS plans to extend underground pipes and outlets to their fields
at an estimated cost of US$ 90.
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Gender impact

The impact of IMT is most conspicuously visible in case of scheduled caste women. An
important feature of the scheduled caste households is that in the majority of cases the
menfolk work in far off industrial and metropolitan cities from where they come only during
important festivals. The wives who remain in the village do the cultivation. In the pre-IMT
stage, most of them were not getting water from the tubewell, hence they were growing rain
fed crops. However, after the IMT they have started getting some water and have started
growing a wheat crop in their tiny pieces of land. In fact, the president of one of the outlet
committees is Naiki, a scheduled caste woman of about 36 years of age. She is also a
member of the land Management Committee. Although as per the rules, a woman is generally
coopted in the committee, the same is not true in the case of Naiki. She was elected in an
open meeting of gaon sabha (village assembly) for that post. Naiki owns about 0.25 ha of
land and supervises water distribution to 25 farmers who have land in the outlet whose
President is herself. Even the highest caste Brahmins approach the lowest caste Naiki when
they need water.

CONDITIONS OF SUCCESS

An important element of IMT is what contributes to its success. This is important from the
point of view of long-term sustainability, replicability and extension of the model in other
areas and places. Keeping this ground reality in mind, an attempt has been made in the
following section of the paper to identify and explain factors which contribute to the success
of the MTCS.

Quality of local leadership

The local leadership of the MTCS tries to take all sections of water users, representing
basically different caste affiliations with them. The Secretary is a cool and persuasive person
who rises above caste and factional affiliations in matters of management of the tubewell
society. As a result, there is not even a murmur of protest against IMT of the tubewell and
the way it is managed. It goes to the leadership qualities of the Secretary that he has kept a
large section of the hostile Thakur castes within bounds. Despite the rivalry the Thakurs have
with the Brahmins, there is no obvious confrontation between them in matters of tubewell
management. Similarly, almost the whole scheduled caste population is satisfied with the
working of the tubewell. Thus, taking various factional and caste groupings with him has
been a hallmark of the quality of the management leaders, particularly of the Secretary.
According to the EE, the deep attachment and affinity of the Secretary with the tubewell on
account of close physical proximity of the main tubewell structure and ownership of large
landholdings in the tubewell by his family members have greatly contributed to the success
of the MTCS.

Adequate and predictable water supply

The two positive factors in the case of the Mampur tubewell are its good discharge and a
longer duration of availability of electricity. With the use of HYV seeds and chemical
fertilizers, the adequate and timely supply of water is very important for the growth of the
plants. In the case of the Mampur tubewell both these conditions are met.
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Greater interaction with support agency staff

189

A high degree of interaction and more frequent contacts between the officers of MAC and
FPU and the farmers constitute another factor responsible for the success of MTCS. MAC
and FPU officers have been holding several meetings with the farmers, both with respect to
their present strategy and future plan. It has been found that the initial encouragement and
guidance from senior officers and the close involvement of the field staff to educate, aid and
advise the farmers is a sine qua non if such water cooperatives are to succeed (Pant 1986).

Rewards on success

The successful working of the MTCS has been duly recognized by the Dutch collaborators
and the society has been rewarded with funds for installation of 10 Mark II hand pumps for
drinking purposes. This gives encouragement to the society to do their work well. Some
incentives must be built in the programme to induce the farmers to take over the functions
of IMT in a responsible manner.

Acquisition of legitimacy

Finally, it is in the acquisition of the legitimacy of its authority not only in the eyes of user
farmers and other farmers of neighbouring villages but also in the eyes of the officials of the
government and donor agencies, etc., that the success of the MTCS lies. However, this
position acquired by MTCS has not come overnight but is the result of a continuous process
of stabilization and institutionalization of MTCS. The initial success in the management of
irrigation functions of operation and maintenance, distribution of water and resolution of
conflicts gave a boost to the society in broadening its functions and taking up other allied
activities.

Conclusion

Presently, there are 28 626 State-owned tubewells in UP and the average irrigation from
these tubewells is much below their capacity. The average irrigation by a State tubewell is
15 ha (against the envisaged 35 ha) during kharif and 32 ha (against the envisaged 57 ha).
Even a tubewell like the 33 KG which has a very good discharge rate, with near ideal
electricity supply and which was most recently renovated was incurring an annual loss of US$
876.08 to the State exchequer. Compared to it in the case of the rest of the State tubewells
it would be worse. For calculation's sake if this loss is taken as an average loss, the annual
loss to the State exchequer on account 28 626 tubewells is to the extent of US$ 25 million.
Given the facts that the State Government has come out with a positive policy statement in
respect of IMT, has long ago passed an order in favour of lMT of State tubewells and has
formulated model bylaws for the tubewell cooperatives, it makes much sense to pursue IMT
with full vigour in the State. The attainment of the goal of IMT is a formidable task and the
problems are more accentuated on account of near absence of successful local rural
cooperatives in UP. However, lMT is essential if the State is to be saved from near
bankruptcy.
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Turnover of public tubewells by Gujarat Water
Resources Development Corporation

The Gujarat Water Resources Development Corporation (GWRDC), a Corporation wholly
owned by the Government of Gujarat (GOG) engaged in groundwater exploration,
construction, and management of public tubewells, has been facing worsening financial and
operational conditions ever since its inception in the mid-seventies. It has to depend on the
government for large subsidies to continue its operations; constraints on what it can charge
for its services and cost escalations only add to the deficit every year. It also faces difficulties
in collecting water charges from the users and in operating its tubewells effectively through
its field staff. In recent years, nearly 20% of the deep tubewells which were not being
utilized adequately have been closed down. The Corporation began leasing out the tubewells
to users in 1987 to reduce costs. About 350 wells have been leased out to users so far.

The objective of this paper is to examine the following: (i) the initial objectives of the
organization, its performance and the forces which led to the policy of leasing wells; (ii) the
agency's expectations from transfer; (iii) the procedures adopted for leasing the wells; (iv)
the working of wells subsequent to transfer; and (v) the impact of and implications from
transfer. This will be done based on information obtained from GWRDC and information
collected from a small sample of users who have leased the wells.

OBJECTIVES OF THE ORGANIZATION

The Government of Gujarat has been engaged in the development of public tubewells in the
belief that it is the responsibility of the government to provide irrigation wherever possible
(GWRDC 1991). Deep tubewells were installed particularly in alluvial areas which were not
served by any public surface irrigation systems. The installation of these wells and their
management were initially undertaken by the Irrigation Department now renamed as the
Narmada, and the Water Resources Department (WRD). After the introduction of democratic
institutions at the district level, the management of these tubewetls was transferred to the
district panchayats (DPs). The latter supplied water at charges which were less than supply
costs. The panchayats were in turn given operating subsidies by the Irrigation Department.

The government felt that its own resources were inadequate to instal a sufficient number
of public tubewetls. In order to facilitate mobilization of funds and to provide a more flexible
and efficient administrative mechanism for developing and managing public tubewetls, the
government created a wholly owned GWRDC which could borrow from financial institutions
(GWRDC 1991). GWRDC had a broad mandate to: (i) construct and maintain tubewells; (ii)
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protect, preserve, and develop groundwater resources; and (iii) manage the public tubewells
using institutional finance.

In accordance with the mandate, the government transferred the Directorate of
Groundwater Investigation which was part of the state geological unit to GWRDC in 1976.
The irrigation department which was receiving a large number of complaints from users was
also not satisfied with the way in which the government tubewells were being managed by
the panchayats. In order to centralize their management, about 900 tubewells which were
under the control of the panchayats were withdrawn and placed under the control of GWRDC
in 1978. As in the case of district panchayats, the government directed GWRDC to supply
irrigation at low charges. The government committed to reimburse the losses sustained by
GWRDC as a result of the policy (GWRDC 1991). The extent of subsidy, however, was to
be determined on the basis of norms to be established periodically for expenses on operation
and maintenance of tubewells.

PROGRESS AND PERFORMANCE

A GWRDC tubewell comprises a deep tubewell, a pump house, a tank to create the required
head, and an underground distribution system with air vents and outlets to serve about 100
hectares (ha).l It has installed 250 to 300 new tubewells annually. GWRDC borrowed nearly
Rs 700 million from NABARD, the main source of funds for well construction, to instal
tubewells under 11 different projects. The number of public tubewells had increased to 3 623
by March 1993.

Unfortunately, not all of the tubewells were used for 2 000 hours annually as had been
expected. The performance in terms of the area irrigated or hours of use has declined over
the years. The overall capacity utilization was around 67% in 1981 owing to poor demand,
improper location of tubewells, erratic power supply, poor quality of water, and greater
emphasis on construction rather than on utilization (Asopa and Dholakia 1983).

The general decline in performance can be attributed to both supply- and demand-related
factors. In addition to decline in discharge from wells caused by either changes in aquifer
conditions or other technical faults with wells, repair and maintenance of wells were not
prompt. These delays combined with erratic power supply have reduced the hours of
operation. In addition, GWRDC has had little control over its own operators. It was not
uncommon for operators to be taking bribes from users and to often cultivate leased lands in
the commands of tubewells in their charge. On the other hand, the users also were not paying
the charges regularly. Water allocation procedures deny irrigation to those who have not paid
the charges for irrigation already received, as a result of which a significant portion of the
users in the commands of several tubewells became ineligible to take water.

In 1992, GWRDC decided to close down wells operating for less than 500 hours
annually or discharging less than 10 000 gallons an hour. Nearly 800 wells were shut down
because of lack of demand for water, the need to redrill the wells to augment yields,

The area which can be actually irrigated by a well is estimated annually based on well discharge. A
discharge of 1000 gallons per hour is expected to be sufficient for 3 hectares or 8 acres. Of this 50, 30,
and 20% of the area are planned to be irrigated in rabi, hoI and kharif seasons.
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inadequate discharge owing to receding water tables, decline in the quality of water and large
overdues. Out of the total 3623 wells installed till March 1993, only 2852 were functioning.

In 1993, the govermnent directed the GWRDC to drill new tubewells only where
alternative irrigation sources were limited, where users agreed to manage the well through
a cooperative society, and where the users agreed to bear a pan of the capital cost. During
1993-94, only 23 new tubewells were put into operation. In the first three months of 1994-95,
only 3 wells have been installed. NABARD, has decided that it would no longer lend to
GWRDC as it has not been recovering the full cost from the users.

FINANCIAL PERFORMANCE AND STATE SUBSIDIES

The financial condition of GWRDC has worsened over the years. The causes can be traced
to a low fee for irrigation which was not revised to keep pace with increasing costs,
increasing maintenance and repair costs, and to a limited extent, poor recovery of irrigation
charges.

GWRDC could not raise its revenues by increasing water charges. In 1975-76, water
charges were Rs 1.50 for 10 000 litres. The charges levied by the WRD for the same
quantity of water from canals was about Rs 0.30 for 10 000 litres. As the charges for water
from tubewells were several times that of charges from surface systems the users protested
in 1977-78. GWRDC agreed to charge only Rs 0.80 for food crops. As much of the area
irrigated generally grew cash crops, the agency revised the rates to Rs 1.00 for 10 000 litres.
The last rate revision took place in 1981 when GWRDC fixed the rate as Rs 1.80 for 10 000
litres. Subsequent proposals to the State to increase the rates were not approved. Based on
the operation and maintenance costs approved by the State in 1988-89, GWRDC estimates
the cost of supplying 10 000 litres of water to be Rs 5.47. The current costs are estimated
to be nearly Rs 7 for 10 000 litres.

While water rates have stayed constant or have declined in real terms, the costs have
been increasing. Being assured of subsidies to cover the deficits and without clarity on the
extent of subsidies, GWRDC has also lacked the incentives to economize on its costs. The
operation and maintenance costs have been rising rapidly. Overhead expenses have been high
(Asopa and Dholakia 1983). GWRDC has a total staff of about 6000 of whom 3 500 are
operators. As the Corporation is fUlly owned by the State Govermnent, the employees
demand that benefits be extended as to regular state employees. It has faced difficulty in
keeping up with periodic upward revisions in benefits provided to state employees. In
addition, the operators have succeeded in their claim for ovenime payments for operating
wells at night when electricity supply is more reliable. The salaries and benefits of a tubewell
operator nearly equalled the annual average recoveries of water charges from a well.

The operation and maintenance subsidy that GWRDC receives from the govermnent is
negotiated on the basis of established norms for incurring these expenses. The norms were
revised in 1973, 1976, and 1979. The permissible expenses for an electric well with greater
than 30 horsepower (HP) motor were increased from Rs 12 835 in 1973 to Rs 17 335 in 1976
and Rs 24 750 in 1979 (GWRDC 1991). But they have not been revised regularly since then.
A committee to recommend new norms set up in 1989 submitted its repon only in 1991.
GWRDC had to manage with ad hoc provisions for nearly a decade. The committee in
1988-89 approved about Rs 59000 as maintenance and repair expenses for a well. The same
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committee also recommended norms for staffing in 1988-89. The actual expenses have grown
substantially since then. GWRDC will be claiming operating and maintenance expenses of
about Rs 112 000 per well in 1994-95.

GWRDC can claim the difference between its income from levying irrigation charges
and the estimated total operation and maintenance costs based on the norms as subsidy from
the government. Subsidies are provided on the assumption that wells are operated for 2 000
hours. The agency, in addition, can claim compensation for operational losses from under
utilization owing to reasons beyond its control. t The committee set up in 1989 also suggested
that subsidies should be correspondingly reduced for under-utilization (GWRDC 1991). The
gap between income and expenses of the Corporation has grown rapidly. During 1992-93,
the corporation earned an income of Rs 63.3 million and its expenses were Rs 390.3 million
(GOG 1994).

Though the government is committed to meet the deficits of the organization, subsidies
have not been coming forth regularly. As the norms for operation and maintenance costs have
not been revised regularly, subsidies have often been ad hoc, delayed and subject to
prolonged negotiations. The two major sources of difference between GWRDC and the
government have been charges not recovered from users and increase in unit cost arising
from the use of wells for less than 2 000 hours annually. The government holds the
Corporation responsible for collecting at least 90% of the water charges. Collection has
improved over the years and stands at about 80 % of the billed amount. 2 Tougher measures
instituted by GWRDC to improve recovery have resulted in user pressures on the government
and a directive from the government that irrigation should not be denied even to defaulters
during scarcity.

The difference between estimated maintenance and repair costs (including overheads)
assuming utilization at 2000 hours and actual was Rs 0.28 per 10 000 litres in 1981 (Asopa
and Dholakia 1983). The difference, therefore, between what was permissible and what was
claimed would have been nearly Rs 5 million for the 184 650 million litres of water extracted
in 1981. Although the subsidy provided by the State grew from Rs 500 000 in 1975-76 to Rs
127 100 000 in 1993-94, the disparity between what the GWRDC claims and what the State
actually gave also has increased over time. The process for claiming subsidies has became
cumbersome. In recent yeats, the subsidy given ranges from 50 to 70% of the amount
claimed by the organization.

Accepted reasons are: inadequate power supply, decreased availability of water in the aquifer, decreased
demand resulting from canal supplies and rainfall and topography and agricultural conditions, breakdowns
during critical periods, and inadequate resources resulting from ad hoc subsidies (GWRDC 1991,28-29),

The total outstanding was Rs 101 367603 from 101489 users at the end of 1990. This works out to
about Rs 30 000 per operating well. More than 60% of these dues were owed by a third of the farmers.
Nearly 20 000 farmers owed between Rs 1000 and Rs 2000. Another 11 000 farmers owed more than Rs
2000. The users can accumulate arrears as they need to deposit only Rs 250 per hectare before the season
to become eligible for water. The delay in billing permits them to take water for another season without
paying the charges for the fnst season.
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Involving the users in the management of wells has been in the air for a long time. A
government order was issued as early as 1972 when GWRDC was being established
suggesting that the management of public wells be handed over to groups of four or more
users, panchayats, water user associations (WUAs) or gram vikas mandals (GVMs). But firm
steps in this direction were taken only in 1987 with the discussion in the Legislative
Assembly to lease out GWRDC wells. In 1990, the government decided to shut down any
tubewell operating for less than 500 hours annually or discharging less than 10,000 gallons
an hour unless users came forward to manage it. The 1994 finance committee has gone a step
further and has suggested that GWRDC itself should be wound up (GOG 1994).

The objective behind the government step in transferring tubewells to users is to reduce
the burden on the exchequer. Several governments have not had the courage to hike irrigation
charges for fear of losing support of the farmer lobby. The growing demand for subsidies is
also not backed by a lobby of engineers and contractors as in the case of medium and large
irrigation systems. Threatening the closure of wells unless the users themselves take them
over appears to be a convenient way out for the government. While reducing the burden on
itself, the government, however, does not intend to increase costs to the users. There is an
implicit belief that operation and maintenance costs will be substantially lower when the wells
are managed by the users themselves with the result that they need not pay any more than
what they are paying now. The second objective is to improve utilization of wells. Again,
wells are expected to be managed better by the users through timely maintenance, more
effective collection of dues and reliable supply of irrigation.

While the government and GWRDC are keen to transfer as many wells as possible to
reduce costs, they have tried to retain some control over how the wells are operated at least
in the initial stages, to ensure that well utilization subsequent to transfer does not conflict
significantly with the objective with which the government operated the wells.

NATURE OF TRANSFER

In the initial stages, any tubewell that a group of users was interested in managing was leased
out. In 1992, the rules were revised to permit the transfer of only those wells which had been
shut down or those which were going to be shut down for reasons stated earlier. In 1993, the
rules were revised again to permit leasing of any well. The process of transfer has been
quickened somewhat by authorizing the executive engineer in sub-divisional offices to lease
out tubewells which have been shut down or which were about to be closed.

Initially, the wells were transferred only to cooperative societies of users or GVMs. As
many groups faced difficulties with registration, they were given six months from the
initiation of the agreement to register themselves as a cooperative society. Later on, the
requirement was removed altogether. GWRDC can transfer wells to even groups of users.
Nearly 80 wells have been leased out to groups primarily in Mehsana District.

Under the existing rules, the right to use the tubewell is transferred to the lessee for a
nominal fee of Rs 11 a year for an initial period of 1 year at the end of which lease can be
extended to 5 years. The lessees are required to operate the well without causing any damage
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and undertake any repair only according to the plans approved by GWRDC. The lessees have
to deposit Rs 5 000 with GWRDC to ensure compliance with several other conditions.

Two important conditions of the lease relate to collection of dues and access to services
of the well. The lessees are required to collect outstanding dues from the members and cannot
supply water to those who have overdues. The agreement stipulates that any lessee who
supplies water to such farmers will have to pay the outstanding amount on behalf of them or
that the amount will be deducted from the deposit. GWRDC retains the right to terminate the
agreement with lessees who supply water to defaulters.

There are two important clauses in the agreement relating to access. One stipulates that
the lessees should charge for water on a "no-loss no-profit basis." In the initial stages, this
was taken to mean that the lessees could not charge a fee higher than what GWRDC was
charging. This was modified in February 1993 to permit the lessees to charge higher rates.
The other clause relates to spreading of benefits. The agreement stipulates that all farmers
in the command should be given water on a first-come first-served or warabandi basis. Only
after meeting the needs of those in the command can water be supplied to others. To ensure
that the lessees provide such wide access, they were required to obtain the consent of farmers
in the command that they were agreeable to the transfer and that they would be willing to
take water from the lessees. This requirement has now been removed and was widely ignored
when it was in force.

The government decided in 1991 that the GWRDC wells could be sold to cooperatives
of users. The managing director of the Corporation constituted a committee to suggest the
criteria for determining the sale value of wells. The committee suggested that the sale value
should include the value of civil works, tubewells, pumping machinery, and, only under
limited condition, land measuring about 425 square metres. 1 The committee recommended
a procedure for estimating the sale value which incorporates both depreciation and cost
escalation since construction. The sale value thus estimated falls between fully depreciated
value and the cost of construction of a new system or replacement costs. As an example, a
well constructed in 1974-75 at a cost of Rs 152500 would have an estimated sale value of
Rs 266 400 compared to the current GWRDC cost of Rs 680 000. The cost of a unit built
privately with similar capability may be nearly one half of this.

Whether the sale value thus estimated would be close to the market price would depend
on factors such as availability of alternative irrigation sources, the condition of the well, and
the nature of agriculture being practised in the command of a particular well. Recognizing
that in most cases the estimated value may exceed the market value, GWRDC has sought
approval of the government to sell the tubewells at depreciated values and include individuals
and other interested organizations outside the command among the parties to which it can sell
a well. GWRDC has recommended that the priority should be in the order of cooperatives
of users, panchayat or other cooperatives, NGOs, groups of users, and individuals or other
organizations not in the command. GWRDC has also proposed that the wells should be sold

The committee suggested that the land cost should be included only if the land was acquired by GWRDC
by compensating the original owner. In cases where the owner has not been compensated, the cost of the
land should not be included if the owner belongs to the group interested in buying the well. Otherwise,
original owners should be compensated if they so demand and the cost should be included in the sale
value.
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to the first three at 50% of the depreciated values and to the last two at 25 % of the
depreciated values. GWRDC is yet to receive approval from the government.

PROGRESS IN TURNING OVER AND STUDY SAMPLE

About 385 tubewells have been leased out so far in 13 districts. The step seems to have been
successful in Mehsana and Kheda districts. GWRDC believes that the primary reasons for
success in the two districts are fairly high well discharge in Kheda and the management of
tubewells by companies in Mehsana District (GWRDC 1993). Lessees have returned 96
tubewells to GWRDC. Of the lessees who returned the wells, 60% did so within two years
from taking over. We decided to limit our study of the performance of leased wells to Kheda
District which has a third of the leased out tubewells and has wells which have been leased
out for the longest period. In this district, 103 wells were leased out, of which 32 have been
returned by the lessees.

A sample of 20 wells (20% of the population) was drawn from two groups of lessees:
those who continue to operate the wells and those who have handed the wells back to
GWRDC. All the lessees in this district are cooperative societies. These were further
stratified on the basis of the number of years they have been managed by the lessees or were
managed by the lessees before handing back. A majority of the wells still under the control
of the lessees have been in operation for three to four years. The majority of wells handed
back were managed by the lessees for less than a year.

PERFORMANCE OF SAMPLE WELLS

The lessees of tubewells in Kheda are predominantly cooperative societies of users. 1 But
membership in these cooperatives is not as broad-based as the work cooperative would
suggest. Most of them have 11 members, the minimum required to register a cooperative
society. The members are often relatives, friends or farmers belonging to the same caste.
Some of the members are not even aware that they are members of the cooperative society.
There were two cases in which relatives of GWRDC staff took over the tubewells without
the knowledge of the villagers. The villagers protested when they came to know of this. A
society was formed later with broader representation.

All the wells which were leased out were in operation before being leased out. Four of
them were operating for an average of more than 2 000 hours in the four years before the
transfer. Two others were operating between 1 000 and 2000 hours and the remaining
operated for less than 1 000 hours. The wells that were returned by the lessees operated for
an average of nearly 600 hours compared to nearly 1 200 for those which are still being
operated by the lessees. The dues outstanding from these wells were also fairly high-nearly
Rs 70 000 for wells that are still on lease compared to Rs 41 000 for those which have been
returned. The average outstanding from the users per well was nearly equal to the amount
billed in about 3 years. When the four cases in which the outstanding amount was equivalent
to the amount billed in more than 10 years are not considered, the average outstanding
amount is equal to the amount billed in one year.

The cooperatives pay lower electrical charges. They pay only Rs 192 per hp annually against Rs 360 for
others.
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TABLE 1
Comparison of expenditure of GWRDC and cooperative wells in Kheda District, 1991-92

Items GWRDC Cooperative
norms IRs) IRs)

1 Electricity charges 10800 7000

2 Repair charges
a) civil 3000 2800
b) mechanical/electrical 9000 6700
c~ electrical control panels 3000 6700
d) transportation charges 1 500 6700
el cleaning and fishing 500 6700

Total 17000 9500

3 Field establishment
al tubewell operator (one per well) 25370 7000
bl mechanic (one per 60 wells I 527
c) electrician (one per 120 wells) 304
d) wireman (one per 30 wells) 865
e) beat karkoon (one per 15 wells I 1 525
fl helper (one per 15 wells) 1 125

Total 29716 7000

4 Other committed expenditure towards field 10602 1 630
establishment such as travel, medical, leave,
concessions, bonus, gratuity, stationery, registers
and other facilities

Total 11+2+3) 68118 25130

5 Supervision and overhead charges for regular 10217
establishment of subdivision to head office level
charged on M&R of tube wells at 15% of items
covered under 1 to 4

Grand total 78335 25130

Source: GWRDC 1993.

Our data suggest that utilization of wells has not improved significantly after they were
leased out. The average number of hours for which they were operated was about 950. The
average was slightly higher for wells that are still in use (1 063 compared to 966) compared
to those returned. Five of the wells out of 14 still operating registered a decline in use. The
reasons for poor utilization cannot be easily determined. In some cases, the groups did not
have resources to take care of the repairs. Some were affected by erratic power supply and
others by frequent breakdowns. Usage ranged from as little as 300 hours to 2000 hours
annually. The value of total sales per well was Rs 18 911. Water charges ranged from Rs 10
to Rs 26 per hour. The average charges were Rs 21 in the case of wells which were still
functioning compared to Rs 15 in the case of wells which had been returned. Therefore, the
average value of services provided by the wells which were returned was one half of the
value in the case of functioning wells (Rs 11 000 compared to Rs 22 (00). As data on
operation before transfer suggest, returned wells were performing poorly to begin with.

The average annual total cost was around Rs 20 000. It ranged from Rs 8 000 to about
Rs 40000. The average cost was higher by about Rs 2 000 for operating wells. The average
total cost consisted of about Rs 9 000 for electricity, Rs 4 000 for staff and Rs 7 000 for
repair. Most of the groups hired an operator for at least a part of the year. A few societies
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had hired paid secretaries to maintain their accounts and collect the charges from members.
These costs are nearly a third of the costs incurred by GWRDC (see Table 1 for
comparison) .

The societies on the average incurred a loss of Rs I 100. Those that were operating
showed an average profit of around Rs 1 000 while those which have been shut down
incurred a loss of Rs 6 000. All but one of the societies which returned the wells showed
losses while one half of societies which still managed the wells showed losses. Many villagers
indicated that they were making profits but did not indicate so in books to avoid being
subjected to strict rules about what the cooperatives can do with profits. The reasons for
failure were not necessarily financial. In two cases, two or more individuals essentially took
over the wells without broad-based participation. In one of them, a school teacher and a
GWRDC operator took over; the well was wound up because of differences between them.
In another, a labour contractor took over with only 2 other active members. In another, only
4 farmers were able to irrigate their fields because of low discharge. Some of the members
were not even aware that they were members. In yet another case of well returned after four
years, a single family was operating the well to irrigate its own and relatives' lands. It
returned the well because it did not want to bother with meeting, reporting and audit
requirements. Only in one case of a returned well was well usage high but there were
problems in collecting dues.

Three societies which had reported relatively high profits ranging from Rs 8 000 to Rs
18 000 annually had broad-based representation and appeared to be genuine cooperatives.
One of them was managed by a GVM. Two societies which declared the highest losses (in
the range of Rs 8 000-10 000 a year) also indicated that they did not show profits on the
books. There was another case in which the Secretary and the Chairman of a society supplied
water to nearly 40 ha during rabi for a share of the crop. Between the two, they had
purchased a tractor from the profits which the other members were unaware of.

EXPECTATIONS AND OUTCOMES

The government has two explicitly stated objectives for turning over the public tubewells.
They are to reduce the financial burden on the State and to improve the utilization of wells.
Some of the other implicit objectives are to collect outstanding dues, continue to supply water
to everyone in the command of the tubewell, and to supply water at low prices.

To the extent that the leased-out wells were already closed, there will not be any
reduction in operation and maintenance costs. The transfer of operating wells would result
in the reduction of electricity and repair costs which were estimated to be around Rs 28 000
per well at 1991 prices. A transfer of nearly 350 wells is likely to have resulted in a
reduction of nearly Rs 1 million in operation and maintenance costs. Although GWRDC
claims that there is a reduction of nearly Rs 20 million in its costs, all of this could not have
resulted from the transfer of wells. GWRDC has not succeeded in reducing the cost of the
field staff which makes up for nearly 50% of the operation and maintenance costs per
tubewell.

The Corporation sought permission of the Department of Labour to retrench 300
operators who have no work as a result of transfer. The Department turned down the request
on the grounds that the retrenchments were arbitrary as they were not based on any seniority
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list; the corporation did not make sufficient efforts to improve its financial conditions before
deciding to lease the wells, and the retrenchments were not fair as they did not apply to staff
at all levels. GWRDC has appealed to the higher courts while staff without any work remain
on the payroll. The staff at higher levels expect to be absorbed in the regular departments of
the State.

Our information suggests that well utilization has not improved a great deal at least in
the short run. A survey by Shah and Bhattacharya (1992) indicates that the wells have been
put to far better use subsequent to transfer. Conceptually, the utilization ought to improve
significantly when the control rests with the users themselves. But this is subject to the
limitations that some wells are technically not sound, power supply in some regions are very
erratic, and some groups, particularly those comprising small farmers, lack the resources
required for timely repair and maintenance of wells.

Several aspects of transfer are designed to achieve equity in terms of wide access to
irrigation at reasonable prices, particularly for small and marginal farmers. A cooperative
form of organization was initially imposed on the lessees expecting certain core values to
drive their operations (Shah and Bhattacharya 1992). This was to ensure widespread
participation, democratic decision making, and the use of whatever surpluses created for the
general good. The lessees were required initially to operate on a no-loss no-profit basis again
to achieve the state policy of providing irrigation at low costs. Strangely, the proposed terms
for even outright sales require that the buyers continue to sell water to everyone in the
command.

Whatever the intention of GWRDC or the government, what happens in practice is likely
to be quite different from the intended policy. The corporation has limited ability to influence
the lessees because it can neither get the information it requires to do so at reasonable costs
nor does it have effective mechanisms to enforce its will. The government cannot differentiate
between true cooperatives and fronts put up by a few individuals. It cannot get full
information on whether the lessees are supplying water as they have agreed to. Nor can it
establish the veracity of the financial reports filed by the cooperatives to the Registrar of
Cooperative Societies. If the corporation could collect such information at reasonable costs,
it could effectively operate the wells through its own staff.

Policies which provide opportunities for individual benefit create strong incentive among
individuals to subvert the intentions of the State. In fact, the development of State policies
may be driven by such interests. It is not too difficult to establish a cooperative society. Nor
to meet the reporting and audit requirements of GWRDC or of the Registrar of Cooperative
Societies. Some lessees were paying the staff of these two agencies themselves to prepare the
reports for them. This was not delegation of a task they were incapable of doing but an
attempt to bribe those who monitor them. As potential benefits would suggest, individuals or
groups of individuals have connived to use the public tubewells purely for their benefit in
violation of the spirit of the lease agreements.

Gujarat offers interesting models which show how a well owner who provides irrigation
services is likely to behave. Markets for irrigation services are prevalent in Gujarat. Most
well owners in alluvial areas sell water to their neighbours in addition to meeting their own
needs. Most well owners have an incentive to provide services to their neighbours
particularly because they pay a fixed fee for electricity (see Shah 1993). Even in times of
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scarcity well owners try to meet the needs of the buyers as much as their own. They do so
because they face competition from other well owners.

A lessee of GWRDC who is likely to treat the asset as his own is also likely to behave
as any other seller in the market. The only difference is that having obtained the asset at no
cost, he would be under less pressure than a private investor to earn returns from the
investment. Our survey indicates that whenever there was power shortage or where well
discharge was inadequate, buyers who were not part of the management were not treated
fairly. The outcome of the current policy of transfer is, in a disturbing number of cases, free
provision of valuable public assets to individuals or groups of individuals for their private
use.

Groundwater irrigation systems are amenable to greater control by a few than parts of
a surface irrigation system. It is not always feasible to avoid such control by imposing certain
forms of organization. Imposing a cooperative form of organization also may impose severe
limitations on the ability of the groups to improve performance. Shah and Bhattacharya
(1992) in their comparison of the cooperatives and water companies argue that the rules
which the cooperatives have to abide by affect the incentives of the management, pricing
decisions, and the ability to muster resources. They find that the performance of irrigation
companies was far superior.

Whatever the outcome, the government is keen on divesting itself of the public
tubewells. As the response of the users has not been too enthusiastic GWRDC has modified
the terms of transfer. Outright sales of tubewells has also been recommended by the finance
commission which may be more desirable as those who are likely to benefit from the assets
would have compensated the government for the value of these assets. Whether there will be
enough buyers and whether the value can be captured through public auctions remain to be
seen.
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Irrigation management transfer:
an Indian perspective

The desirability of transferring a significant part of the responsibility for maintenance of
facilities and managing water allocation in irrigation projects is now widely accepted.
Precisely what responsibilities are to be transferred, at what level and through what means,
as well as the manner in which such transfer and the consequent restructuring of irrigation
management as a whole are to be accomplished are among the central issues on the agenda
of this conference. This paper outlines the nature of the problem and the contemplated
solution in the case of India.

It is useful to start with the obvious, but nonetheless important, observation that
"turnover" of management is not necessary and the form it takes need not be the same in all
irrigation works. In this context, we need to distinguish between three broad types of
irrigation; (a) groundwater; (b) small surface irrigation works which serve one or at best a
few villages; and (c) surface irrigation systems which serve relatively large areas covering
many villages.

GROUNDWATER

In india, groundwater is an important and rapidly growing source of irrigation. Currently,
it serves over half of the total irrigated land in the country compared to 30 % some 30 years
ago. Typically, individual farmers construct wells, install and operate lifting devices primarily
to irrigate their own lands. In recent decades, purchase and sale of groundwater among
farmers appear to be growing apace, though the incidence of such "water markets" is highly
variable from region to region, even within a given region. The main point here is that
extraction and use of water are done mostly, if not exclusively, by the private sector.

In principle, the State is supposed to define the property rights over groundwater, and
to regulate its use in the interests of equity and at sustainable levels. However, property
rights are poorly defined. (For a recent comprehensive discussion of issues concerning
property rights in groundwater and the problems of regulating its exploitation see Moench
et al., 1993. A person who owns a particular piece of land has the right to dig wells on his
plot and tap water from underground. But this right is not unrestricted in as much as if the
extraction by one farmer affects the supplies of a neighbour, the latter is legally entitled to
restrain the former. In point of fact, the high cost (in terms of time and resources) are
required to settle such conflicts though the judicial process makes these legal principles
practically irrelevant. The reality is that anyone who can afford or access the resources, can
extract as much as he wants. Purchases and sales of water are not subject to any legal
regulation.

A. Vaidyanathan, Madras Institute of Development Studies, Madras, India
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The State has also the right to regulate the exploitation of groundwater by individuals.
A number of regulations have been introduced with a view to preventing exploitation of canal
seepage through wells within proximity of canals and distributaries; and ensure that overall
rate of extraction of groundwater in any given area is contained within "sustainable" levels
(i.e., a level which does not exceed the annual rate of recharge). It is well known that neither
set of regulations is effectively enforced.

Reliable monitoring of these phenomena is both difficult and expensive; collusion
between those who violate the regulations and the officials who are supposed to act as agents
of the government in enforcing them is always a possibility. And it seems very difficult to
device a self-enforcing incentive system which will reduce the incidence of such collusion.
Significantly the State has been unable to regulate groundwater use even when it has the
means to do so (e.g., by denying electricity connections and credit) and even in situations
(e.g., when competitive deepening of wells increases private as well as social costs of water,
and leads to overexploitation resulting in less and less water for everyone) when one would
expect a strong collective interest in regulation.

Under these circumstances, the interests of equitable and sustainable use seem likely to
be better served if individual property rights over groundwater were replaced by community
rights, and if the community concerned rather than the State functionaries were made
responsible for regulating exploitation and use of water. A major difficulty here is that the
boundaries of the aquifer which are appropriate for defining collective rights seldom coincide
with boundaries of villages and other territorial units defined for administrative purposes. The
difficulty is the greater when, as in the hard rock areas, aquifers are highly localized and
disconnected, as well as in areas - as in the Indo Gangetic Plain - where the aquifers are
interconnected and cover extensive areas.

In sum, the turnover problem in the case of groundwater centres on regulating the
overall rates of exploitation consistent with sustainability and equitable access. The focus
should be on finding ways of defining aquifer boundaries and property rights on a community
basis and evolving an enforceable collective agreement within each community on exploitation
and use, be it on an individual or on a collective basis. Such a turnover in the management
of groundwater would be superior to the existing regulatory system.

SMALL SURFACE IRRIGATION WORKS

A sizable portion of irrigated area in India is served by tanks and diversion works with a
relatively small command area. As of 1986-87, there were an estimated 250 000 tanks for
irrigation. Most of them serve a single village or part of a village, but a small fraction serves
several villages. The relative importance of this category has been declining everywhere and
official statistics suggest that in several states the area served by them has declined in absolute
terms. The relative decline is not surprising in view of the preoccupation in the post
independence period, with the development of groundwater and large canal systems for
irrigation.

The absolute decline is more difficult to explain. It is widely attributed to the degradation
of minor works due to neglect by the State and to the decay of local institutional
arrangements for managing such works. To some extent, the decline may be due to the
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encroachment of tank beds and their ayacuts as a result of urbanization and the displacement
of local systems by modern large-scale canal systems.

The relative importance of these factors in accounting for the apparent decline in minor
surface irrigation, however, cannot be judged with any degree of confidence. There has been
no systematic and comprehensive survey to assess the true state of the minor surface
irrigation works, most of which are old and receive only scant attention by the government.
However, the limited studies, covering a relatively small number of tanks in different parts
of Tamilnadu t do not indicate either a significant reduction in actual area irrigated compared
to the registered ayacut, or any general breakdown in the functioning of local community
arrangement for maintenances and water management.

Thus, a survey of 15 tanks served by the Palar Anicut System reports 8 having cleared
inlet channels in the course of the 5 years preceding the survey with beneficiary contribution.
In 9 tanks, the main distributaries and the field channels were reported to be maintained on
a regular basis. Seven tanks reported that the traditional murai or turn system for rationing
water allocation in terms of scarcity continues to be operative. Five tanks still had a village
level functionary specially responsible for irrigation water; in all villages, the traditional
village leadership plays a role in tank-related matters; and almost all reported that the
neerkati, the lowest level of irrigation functionary appointed and paid by the irrigation
community, still exists and functions (Janakarajan 1991). Studies of other parts of Tami1nadu
(Tambaparani Basin and the upper part of the Cauvery Delta) also show local institutions to
be quite active in tank maintenance and management.

And in the case of two of the largest tanks in Tamilnadu (Kaveripattinam and Dusi
Mamandur) - each serving some dozen or more villages - local maintenance, water
allocations as well as lobbying with the Public Works Department on tank-related matters
continue to be active even though the formal organization for the management of the tank as
a whole is in disarray.

This is of course not a complete picture: the coverage is limited to certain parts of the
State and to tanks which are linked to larger storage/diversion systems. We need more
systematic studies of wider coverage, specially of non-system tanks, to be able to assess the
State of local community institutions. But given that a sizable area continues to be irrigated
by these sources and since the State is not doing much about them, it is reasonable to suppose
that maintenance and water allocation functions are being handled by local institutional
arrangements.

My intention is not to suggest that the traditional local institutions are "ideal" either in
terms of efficient and smooth working of tanks/diversion works or in terms of their concern
for "fair" and "equitable" distribution of water. Nor do I wish to imply that the traditional
institutions here have remained unchanged in structure or efficiency. Changes in land control
and in the local power structure of villages, the spread of conjunctive use of surface water
and groundwater and the increased value of water as a result of technological and economic

These studies cover system tanks in the Palar Anicut System, Tambraparani System, and Upper Cauvery
Delta. The material on the Palar are available in Vaidyanathan and Janakarajan (1989), and Janakarajan
(1991). Material on other systems, including 2 mulii-village tanks in Palar, have been collected by S.
Ramanathan, A. Rajagopal and K. Siva~urbamanain for their doctoral dissertations. See also Vaidyanathan
(1992).
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changes, have brought about far-reaching transformations in local institutions and most likely
made them looser and less disciplined. But they have not ceased to function.

LARGE CANAL SYSTEMS

Main characteristics

The problem of turnover of operation and maintenance is really relevant, and needs urgent
attention, in the case of relatively large State-run surface systems. In India, at present 26
million ha of cultivated area are under major and medium surface irrigation works compared
to 10 million ha in 1950-51. These are relatively large systems. In the late 1970s, projects
irrigating 100 000 ha or more accounted for about half the area served by surface irrigation
sources. Some 10 systems irrigated more than 500 000 ha each, the largest being Bhakra
Nangal (1.3 m ha). There are some 50 reservoirs with a storage capacity of 500 million m 3

or more and they accounted for 80% of the total storage capacity, while tanks and small
ponds accounted for less than 10 % (Rao 1979).

By contrast, in China large gravity canals are reported to have accounted (in the mid
fifties) for less than 10% of irrigated area. The bulk of surface irrigation is reported to be
from farm ponds, weirs and gravity systems based on small ditches and aqueducts (Chao
1970). Several larger storages have been built since the 1950s. Those with a capacity of more
than 100 million m3 rose from 10 in 1949, to 300 in the late 1970s. But these were mostly
for flood control rather than for irrigation (Nickum 1981).

In 1982, there were only 66 surface irrigation systems serving 33 000 ha or more and
they irrigated altogether 5.8 million ha or barely one-eighth of the total. Systems with
command areas below 1 000 acres together with groundwater accounted for well over half
the irrigated area. Partly because of their size, and partly due to deliberate policy,
construction of new water control projects as well as improvement of existing systems
through local effort constituted the highlight of the post-revolution period. The responsibility
for mobilizing the resources for these works was vested almost entirely with the communes.
Even in the case of larger irrigation and flood control projects, while the provincial and
central governments had necessarily to playa leading role in design and construction, a large
part of the cost was met by labour contributions from the beneficiaries. l

In sharp contrast, the responsibility for construction and improvement of all surface
irrigation works in India - and especially major and medium projects - has been almost
entirely assumed by the government. The preparatory surveys are done by the public works
or irrigation departments of the various State Governments which also do the detailed design
and engineering of the projects and determine how much area is to be irrigated by the
available water and for what crops. The maintenance of system structures and facilities up
to practically the farm level and the regulation of water allocations are managed entirely by
the State bureaucracy in the case of major and medium projects. The costs of both
construction and operation/maintenance are also met from the State budgets. The users thus
have little stake in terms of their own contributions to the capital cost of the system and also
little say in their management.

For a more detailed review of the evolution of Chinese Water Control Management, and the contrasts with
India, see Vaidyanathan 1983, 1986.
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In theory, the govermnent is supposed to recover the cost of providing irrigation services
from the farmers in the form of irrigation charges and of betterment levies. But in actual fact,
the rates have been inadequate to cover full costs. Governments have been reluctant, for
political reasons, to revise rates despite the steep rise in costs. Actual collections are often
much less than what is due under prevailing rates. Altogether, these systems do not recover
even O&M costs, and the gap has been growing rapidly.

It is estimated that in the mid-seventies, on the average, collection of irrigation charges
was limited to only 78% of the current operating expenses; by the mid-eighties less than half
the current operating expenses was being recovered. Obviously, if the capital charges were
included - as they must - the recovery rate is even lower. The total uncovered costs
(including both current expenses and capital charges) on account of major and medium
irrigation in India rose from Rs 2.8 billion a year in 1977-78 to Rs 15 billion in 1987-88. The
magnitude of unrecovered costs per annum in 1987-88 was equivalent to 70% of the annual
public investment in irrigation at that time. And the situation has worsened progressively
since.

Necessity for reform

Recognizing the serious nature of the problem, the Indian Planning Commission set up a
special committee to go into the whole question. The Commission's report (GOl, PC 1992),
points out that effective rates per unit of irrigated area under public systems are very low
both in relation to costs and relative to the benefits from irrigation. At present, on the
average, actual collections per unit area are no more than 4% of the difference in per ha
output between irrigated and rain-fed area. While substantial improvement in assessment and
collection of dues is possible even with existing rates, a sizable increase in the level of rates
would be unavoidable even to cover both O&M and a small part of the interest costs. The
Committee suggested a phased program for revising rates so that eventually user charges
cover the total cost (current and capital) of providing the service.

The Committee, however, recognized that the problem of rate adjustment cannot be
viewed independently of the efficiency of public systems and the quality of service rendered
by them. Both capital and operating costs of public systems are higher than they need be.
Substantial reductions in costs are feasible if the users had a significant stake in their system,
a significant and effective role in its planning and management; and larger direct
responsibility for maintenance and water allocation at the tertiary levels.

The quality of service also leaves much room for improvement. At present, the managers
of govermnent and systems are not - except in the systems in North India based on
"warabandi system" - obliged to deliver specified water to each segment according to a
well-defined schedule, much less according to the needs of the crops. Nor are they equipped
to do so in as much as the rules regarding water allocation are not clearly laid down or made
public. The management is unable to enforce the presented crop pattern because of political
pressures; the decisions regarding the data of opening and closing, as well as the deliveries
of water to different segments of the system are open to extraneous influence. The systems
are generally not equipped with structures to effectively control the flow of water into
different branch channels and distributaries. Nor are they in a position - given the political
climate - to check violations of such rules that exist in respect of crop patterns, underground
pumping within a certain distance of main and branch canals, illegal diversions of canal water
and the like. Water charges collected from the farmers are put into the general pool of the
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government and the quantum of resources allocated to O&M, both overall and for particular
systems, are decided by the State Government and the departmental headquarters. The
allocations have been inadequate - and increasingly so - to ensure proper maintenance of
system facilities. There is little incentive for efficient use of available resources in
construction or in operation.

THE ROLE OF USER GROUPS

The Committee therefore saw better cost recovery and improved quality of management as
integrally related components of reform. Greater user participation which is essential to
improve water management in large public systems has now become generally accepted and
has been incorporated as part of government policy. Thus, the National Water Policy
statement of the Government of India prepared in 1987, after consultation with and approval
of the States, declared "efforts should be made to involve farmers progressively in various
aspects of management of irrigation systems, particularly in water distribution and collection
of water rates". This view is widely shared by State irrigation officials with long experience
in managing such systems.

Over the past two decades, several States have enacted legislation to permit user
involvement in management of State systems. A number of initiatives to set up and foster
user associations have been taken up by the government as well as by non-government
organizations (for details see GO!, PC 1992, chap. 6 and annexures). But these efforts have
been patchy and can claim only a limited success so far. "... The area covered by these
initiatives is very small, less than I % of area irrigated at present. .. For the most part the
outlet and canal committees are the only in name [sic]; their functions are vague; they seldom
meet; they are not consulted on substantive issues; nor are department offices required to
follow their advice. There is also considerable reluctance, if not opposition, from the
operational staff of irrigation departments in involving users in management; and even users
themselves tend to be apathetic to the idea" (GO!, PC 1992; pp.126-7).

One important reason for this is that mere formation of user groups at the tertiary level
cannot by itself do much to improve the quality of irrigation service. "Steps for accelerating
the process of forming effective user groups have to be conceived in a wider framework
combining better man£lgement of the system as a whole with incentives for group formation"
(italicized for emphasis).

"An essential precondition is to convince users that they will benefit from such group
activity by getting more water, more assured supplies according to a pre specified schedule
(or according to the needs of crops), greater flexibility in the use of water or some
combination of these ...... " (ibid).

These improvements are beyond the capacity of user groups at the territory level of the
system. They are "contingent on a radical change in the system management, involving fresh
investment. .. " "better formulated/transparent operational rules for the system; and
confidence that the rules will be enforced..... both" (ibid).
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The committee has therefore proposed a thorough reorganization of management of state-run
systems. The main features of the proposed reform include the following;

o A careful reassessment, in the light of experience of each system, and in consultation
with the users, leading to a clear statement of the principles and criteria governing the
timing and quantum of water distribution.

o Ensuring that the management of each system is autonomous of the government, strictly
ad hoc to the accepted allocation rules without any interference from the outside.

o Involvement of user representatives in the system management with provision for making
information on the actual supplies to various segments available to the users.

o Financial autonomy to enable each system to levy and collect water charges from its
users and retain the proceeds; subject to reimbursing the State-agreed capital and O&M
costs incurred by it.

o Reducing the scope of system managements O&M responsibility by an arrangement,
whereby, the system agrees to provide designated amounts of water during specific
periods, according to a specified schedule up to outlets commanding 500 ha.

The system would enter into an explicit commitment with the users of each outlet
specifying volume, duration, periodicity of supply, and the amount each user group has to
pay for the supply. Each group would then be left free to decide how the water is to be
allocated within the command of their particular outlet, the crops to be grown, the basis on
which members are to be charged, how collections are to be made and for what purposes
they are to be used.

Under such an arrangement, the amount that farmers have to pay gets limited to the
quantum of water used and the quality of service. The system managers will be under
pressure to adopt and observe transparent water allocation procedures; and reduce the cost
of O&M costs as well as costs of assessment and collections to be borne by the State.

PHASED TRANSITION

However, for a number of reasons, such a drastic change of regime is not immediately
feasible. In the first place, defining system allocation rules to improve the quality of service
(in terms of timing and predictability) to everyone and laying down generally acceptable
criteria for sharing shortages will take time. Also, the ability to effectively control water
deliveries according to prescribed schedules is contingent on modifications in operational
procedures, establishing better monitoring of flows and additional investments in
communications and regulatory structures at appropriate points in the distribution network.

The changes also need a major reorientation in the attitudes of both government
irrigation departments and of cultivators. The former, being familiar with the existing
arrangements which have been in vogue for long and which give officials considerable
discretionary power (and the attendant opportunities for rent seeking), are likely to resist any
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substantial reduction in their power, accompanied by substantial increase in their
accountability to users. The users, on the other hand, are unfamiliar with the intricacies of
large system management, and uncertain of the implications of a change in regime. They are
likely to be averse to shouldering the responsibility for mediating and settling conflicts among
themselves. Both types of resistance will take time to wear down.

For all these reasons, one has to think of a phased strategy to change the time structure
and functioning of institutions concerned with canal management. A three-phased transition
has been proposed. The first phase, it is suggested, should focus mainly on rationalizing the
existing system of individual assessment based on irrigated area under different crops, to one
of season-specific area rates reflecting differences in irrigation requirements between seasons
and crops. This would make various crop rates correspond more closely to the volume Of
irrigation water they use. The level of cost recovery to be aimed at this phase is also rather
modest.

The second phase would seek a shift to a full-fledged volumetric system - after effecting
the necessary physical changes in the distribution system for more effective regulation of
water deliveries and reworking the operation rules and procedures for the main system 
based on a proper study of the relative merits (in terms of equity and productivity) of
different patterns of use under different conditions of supply and the pattern which is socially
most acceptable. By bringing about a more assured and predictable supply of water between
seasons (and within seasons), and leaving the farmers the flexibility to determine how best
to use the water, the modifications would add substantially to productivity and may well lead
to saving of water which can be used to extend irrigation to a larger area.

Consultation with users is crucial to evolve an informed and socially acceptable set of
operational rules for allocation. But ultimately, the State cannot escape the responsibility for
striking a balance between competing claims of productivity and equity in distribution, and
of conflicting claims of different segments of the system. This is likely to be more difficult
in the case of existing systems (in as much as the claims which various users have established
in practice will be affected) than in new systems where the planners have a cleaner state in
which to work out allocation rules in consultation with potential uses.

INCENTIVES AND PRESSURE

In order to overcome the reluctance of farmers to take on the responsibility for group
management, the committee emphasized the necessity "to device incentives which
discriminate strongly in favour of farmer groups and discourage individual service" by
making the revised rates, in the transitional phase, substantially less for those who opt for
group-based volumetric levy, by giving preferential allocation of government funds to farmer
groups for effecting improvements for better use of water, and awarding such group contracts
for maintenance of system facilities in their vicinity.

The committee went on to argue the need to combine these "incentives" with "pressure"
and "positive measures to support and nurture groups". "In order to exert pressure, the
government must declare its intention to withdraw, after a designated period of 5-10 years,
from the responsibilities for management below the outlet and confine itself to delivering
water for a specified duration at the minors or the outlets. The message to the farming
community should be clear that the government considers the water user groups as the main
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instrument for improving the management of the irrigation system. Government's
commitment to the improvement of irrigation efficiency and farm productivity should also be
visible, and the farmers should perceive the political will to improve cost recovery. This
policy initiative should also be reflected in a time-bound programme of introducing group
delivery and volumetric pricing."

"The positive measures include, besides educating farmers about the rationale of the new
system and its advantages, the cultivation of a supportive attitude on the part of the
departments concerned (including the Irrigation Department) at all levels to the formation of
groups, the provision of technical advice and assistance in working out rules and procedures
for their operation, and the encouragement of voluntary organizations to play a larger role
in the process." (GOI, PC 1992: 131-2).

CONCLUSION

The task is obviously far from easy. But for the first time we have a comprehensive blueprint
which recognizes that cost recovery and quality of service are interrelated, and that quality
of service cannot be improved without simultaneous and purposive action to improve system
level management and promotion of greater user stake and participation. The phasing of
different components of reform as well as a set of incentives to facilitate the transition have
also been outlined. There remains the question of "political will." Of course, this cannot be
wished into existence. Users need to be educated and mobilized to exert grass-roots pressure
for reform, and the circumstances which make reforms imperative need to be brought
forcefully home to the leadership of all political parties. The growing difficulty of sustaining
the desirable level of investment to expand and improve these systems, and the general
convergence of professional opinion in favour of reform constitute a favourable conjuncture
for such initiatives.
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Transfer of management to water users in stages
I and II of the Bhairawa-Lumbini Groundwater

Irrigation Project in Nepal

The subject of this paper is the transfer of the management of a group of deep tubewells to their
users. The paper describes the approach and methodology applied in the Bhairawa-Lumbini
Groundwater Irrigation Project (BLGWP) in Nepal, and what actually transpired in the process of
transferring management from the Project Authority (PA) to their users.

BLGWP is still in progress. It is being implemented by the Department of Irrigation (001),
Ministry of Water Resources (MWR) of the Government of Nepal (GON). The project is financed
by the World Bank (WB). The consultant for the project, Tahal Consulting Engineers Ltd., assisted
the 001 to design and construct the works and has been active in developing and applying the
farmer participation concept in the project. The irrigation systems were designed by engineers
working within a traditional project framework. Until 1989, design was done without any farmer
participation.

The major objectives of management transfer were to set the foundation for effective
management of the irrigation units after project completion and to relieve the government of a cost
which rightly should be borne by the users.

The transfer process was based on a concept that included the following principles:

o With the transfer of management, the water users' group (WUG) would have to cover all costs
of operation and maintenance of their deep tubewell (DTW).

o Sustainability was a major objective. The purpose of management transfer was not limited to
disengagement or to cost-sharing. The PA wished to assure that the DTWs could continue as
going concerns after conclusion of the transfer process.

o Transfer had to be total. After conclusion of the transfer, no government authority was to
retain any role as an intermediary or as a provider of services for the management of the
DTWs. Upon completion of the process each unit should be a farmer-managed irrigation
system (FMIS).

o The PA would not impose fairness or equitability among the farmers in a WUG. This was seen
as an issue internal to the WUG. Intervention by the PA is not sustainable as the PA is
destined to be liquidated upon conclusion of development.

o The PA would promote administrative systems fostering transparency to provide WUG
members instruments of control.

Up to the time of transfer, water was available in unlimited quantity free of charge to any
farmer who requested it. The only cost was a flat rate water tax unrelated to actual consumption,
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which was collected by the Land Revenue Department. As this would obviously change after
transfer, the plan anticipated some opposition by the farmers. It included incentives and much
persuasion. It allowed time for internal negotiation among the farmers.

Management transfer met with stronger and better-organized opposition than originally
expected and with problems from unanticipated directions. A number of events complicated the
process somewhat, requiring revisions to the original plan. While the process has not yet been
completed, it is not too early to say that it has been successful in achieving its objectives.

This paper gives some background on the people and the district, the history of the project,
the planned transfer process and describes what transpired in the course of the transfer. Finally,
conclusions from the experience are presented. This paper does not discuss the new units now being
developed under a demand-driven, farmer-participation process.

DESCRIPTION AND mSTORY OF THE BHAIRAWA-LUMBINI GROUNDWATER
IRRIGATION PROJECT

Background

The Bhairawa-Lumbini area is located in the Terai of Nepal about 220 km southwest of Kathmandu,
adjacent to the border with India. Data on the area and its people from the Socio-economic Study
(Tahal 1992) carried out in September 1991 are given below. At the time of the study, the sample
had enjoyed water service for at least two years and some for over six years.

o Rainfall in the area varies from 1200 mm per year in the south to 2500 mrn in the north.
About 90% of the rainfall occurs between mid-June and September.

o The population is heterogeneous, consisting of various tribes and castes.
o Average household size is almost 9 persons per household.
o The overall literacy rate is 47 % and is positively correlated with farm size. Thirty two percent

of the population have only primary education.
o Average landholding is 1.9 ha, with 97% of the units owner-operated.
o Seventy five percent of the land is irrigated; 69% of the total area is irrigated by DTWs.
o In the monsoon season, 92 % of the land is under rice, with the rest under vegetables or maize.

In the rabi season wheat covers 26%, oil crops and pulses cover some 14% each. Vegetables
and potatoes account for the rest.

o Cropping intensity averages 164 %.
o Yields reported on irrigated lands are 16% to 55% higher than those on non-irrigated lands.

BLGWP is a World Bank-financed project. It was first appraised by the WB in late 1976 and
design began in 1977. The plan for the project called for the construction of 64 irrigation units
utilizing the groundwater in the region. The success of Stage I led to an extension of the WB loan
into Stage II in 1982, for another 38 units. A feasibility study in 1990 led to a new WB loan for
Stage III to finance another 78 irrigation units. At completion by the year 2000, a total of some 180
DTWs will be operational. Over 14000 families farming about 22000 ha will be served by DTWs
in the area.

BLGWP has already installed all 64 DTWs in the Stage I area, all of which are operational.
These came on line between 1982 and 1988. Of the 38 DTWs in the Stage II area 16 have been
operational since the end of 1991. Of the 78 DTWs planned for Stage III, 21 WUGs are already
in various stages of organization. Stage III is being developed with the full participation of the
farmers.
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A DTW irrigation unit consists of a deep tubewell, a pump and its distribution system. Each DTW
irrigates an area of about 120 ha. The median irrigated landholding in the project area is about 1.5
ha, usually consisting of 4 to 6 scattered plots. Each DTW serves about 80 families. The pumps
in BLGWP are all operated by electric power. Each irrigation unit is independent, neither receiving
water from nor supplying water to any other unit. Sites were chosen on the basis of physical
engineering considerations only: topography, soil quality, etc. Depths of wells run from 120 m to
200m.

The distribution system in Stage I consists of open channels, which are lined for only about
35 % of their length. The units in Stage I suffer from high water losses along the earthen unlined
sections, resulting in poor delivery to those at the tail end of the canals. Due to this experience,
distribution in Stage II was redesigned. It consists of PVC pipes buried about one meter below the
surface. This prevents the losses due to seepage which plagued Stage I and also has the advantage
that it takes up no land and requires no maintenance. A Stage II DTW consists of three to four
loops of underground pipe; the majority contain four loops.

Outlets are located along the open canal or outlet pipes in the case of underground pipes. In
both cases, crops are irrigated through open field channels. Area per turnout in 5tage I was about
5 ha; in Stage II this was reduced to 2.5 ha.

DTW construction requires special equipment to drill the deep boreholes. The purchase and
installation of the pumps; motors, electrical installations and pipes represent the bulk of the
development costs. The value of unskilled labour in the DTW development and construction is
around 5% (Tahal 1989).

In operation, maintenance and repair, the unskilled labour element is again almost negligible.
The bulk of the costs is for electricity and for a pump operator's (PO) salary in operation, while
repair, maintenance, skilled labour, spare parts and materials account for almost all the other costs.

In construction, in operation and in maintenance DTWs are highly technified and require
special skills and special equipment.

Calculations have shown that costs of operation and maintenance and repair (M&R) should not
exceed U5$50 per ha when a DTW unit is used intensively. Of this U5$40 are for operation
(electricity and pump operator's salary) and U5$1O for M&R (Tahal 1989).

Each DTW serves an organized water users' group (WUG). A WUG consists of all the
irrigators served by a DTW. Its officers form the Executive Committee which is subdivided into
loops and outlet groups each with its leader. Each outlet group is organized to rotate and distribute
its water among the plot owners in the group.

Water tax

The original plan in Stage I called for payment of a water tax by the farmers who own land in the
command area (CA). The sum fixed was NR200 per ha of land in the irrigation CA. This remained
unchanged from 1987/88 when it was first levied, until 1990/91 when it was raised to NR400. In
1987/88, the tax was the equivalent of about U5$9.50 at the official rate of exchange. The increase
raised it to about U5$11.50. The tax was paid by 69% of the Stage I farmers at most, although in
some WUGs, as many as 95% paid. Many farmers refused to pay complaining that they did not in
practice receive water because of water losses along the unlined canals or because of inappropriate
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location of the outlets. Others maintained that they simply had no interest in the groundwater system
and were content to use only the water that they diverted from the river.

At the time of the water-tax increase, a concerted attempt was made to increase the rate of
collection. Inspectors went to fields to review farmers' complaints and found that many did indeed
have legitimate grievances. Some lands were struck from the water tax rolls. For those who
received water on only part of their lands, the tax was adjusted accordingly.

Fanner participation

Stage I had no farmer participation component and no cost-sharing arrangements. It was designed
and implemented in the traditional way with all decisions taken by engineers employed by the
BLGWP. Villagers were advised that a DTW would be installed on their land, with the location
determined by the PA. All investment costs, and until 1992, all operating and M&R costs were
borne by the PA. Pump operators were employed by the PA and M&R were carried out exclusively
by PA staff using PA equipment. In Stage I where the last DTW was installed in 1988, unlimited
free water was available for at least 4 years before any type of cost-sharing was instituted.

The participatory concept in the BLGWP was developed in 1989 in the course of planning
Stage III. At this time, Stage I was already complete. Stage II was at an advanced phase of
implementation. Virtually all 38 units had already been designed and the construction of 16 DTW
was almost complete.

The farmer participation concept developed at that time envisaged two processes: one for the
areas already under irrigation and another for new areas (Tahal 1989). Elements of farmer
participation were introduced into Stage II to the extent practical, among the future users of those
DTWs not yet constructed. Stage III is based completely on farmer participation principles and
development is driven only by their demand.

It merits mention that there are major differences between management of DTWs and surface
water (SW) irrigation systems. The major differences lie in the large cash expenditures in DTWs
as against farmers' own labour in SW, and in the need for highly skilled labour and the availability
of spare parts for M&R of DTWs (see Irrigation units above). These costs are all cash and out of
pocket; farmers' labour cannot be substituted for them. (For a broader discussion on this subject
see Olin 1990 and 1992).

Increased income directly attributable to the DTW from higher yields per crop, from greater
intensity of land use and from a transfer to higher value crops leaves the farmer with a cash income
of about US$254 per ha (Tahal 1993). This is more than sufficient to cover costs of operation and
maintenance and repair.

Farmer satisfaction with the DTWs

The socio-economic survey (Tahal 1992) inquired into farmer utilization and satisfaction with the
DTWs:

o Ninety eight percent reported using the DTW while 2% reported using only other sources.
Forty-four percent reported some conjunctive use of DTW with surface sources. Eighty- seven
percent of those interviewed reported receiving water at least once a week.

o Forty-five percent were satisfied with the DTW. The reason given by 73% of those who were
dissatisfied was that they did not receive sufficient water.
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o Eighty-four percent of the farmers surveyed reported that they had benefited from the project.
Twenty-nine percent of those who benefited reported that the main benefit was the roads and
electricity. The remainder gave agriculture-related benefits (winter crops possible, increased
production). Fifty-nine percent perceived an improvement in their standard of living.

o In this pre-takeover stage, 70% of the farmers reported that they had never attended a WUG
meeting.

PLAN FOR DTW MANAGEMENT TRANSFER

Organization

To implement the takeover programme and the Stage II and III farmer participation progranune a
Farmer Organization Division (FOD) was established in the PA. The FOD consists of a Division
Chief with association organizers (AO) and AO supervisors. The responsibilities of the FOD are
to 1) promote the takeover of completed DTWs by WUGs in Stages I and II; 2) support the Stage
I & II WUGs for a limited period after takeover; 3) promote the creation of new DTWs in
Stage III; 4) assist in the organization of new WUGs in Stage III; 5) apply the participation concept
in Stage II according to the phase reached in each incomplete DTW; 6) orient BLGWP staff in the
farmer participation concept, the procedures, progress and problems; 7) develop administrative
procedures for use by the WUGs; and 8) maintain a registry of WUGs.

A "Guide to Farmer Participation" (Tahal 1991) for application by the AOs was prepared with
details of the various procedures involved. All AOs were trained in these procedures. The Guide
was not rigid; it was clear that procedures would be revised in the course of work, as experience
was gained and solutions were found to problems previously unforeseen.

Each AO was assigned to certain WUGs. Periodic meetings of all AOs are continued to be
held. The Division Chief and the local consultant are in the field 60% to 80 % of their time working
with the AOs, attending WUG meetings and resolving problems as they arise.

The FOD works closely with all other divisions of the PA and is strongly supported by project
management. Its undertakings to the WUGs are generally observed by PA. In the beginning,
problems occasionally arose as the FOD was not always informed of decisions and actions taken
by other divisions. This was primarily due to the FOD being seen as a nontechnical division which
did not have to be informed of technical decisions. When problems arose because of this, forums
were developed to assure greater coordination.

The takeover concept

The progranune for the 64 DTWs in Stage I and the 16 completed units of Stage 11 was designated
the Takeover (TO) programme. This term was chosen rather than the more customary handover,
to emphasize the concept both to the PA staff and to the farmers. Handing over highlights the
divestiture by the authorities of their role in the system. It implies that the initiative is in their hands
only, and that the farmers must accept what is handed over to them.

This approach would have negatively influenced staff attitudes and behaviour. Under "hand
over" staff would perceive themselves as givers of gifts, and a gift should be accepted graciously
with a smile and a thank you. A gift leaves no room for making any additional requests or
demands. The PA was concerned that such staff attitudes would arouse resentment among the
farmers and more to the point, leave the farmers unprepared for their new responsibilities.
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"Handing over" is an illusion. The farmers have to be willing to take it over. They have to be
equipped to take over. They have to be assisted to take it over.

By naming it "takeover" the voluntary nature of the transfer process was emphasized, with all
the ramifications of voluntariness. And the process was built around it.

Takeover procedures

The takeover procedure consisted of the following basic steps:

1. General announcement of the takeover programme in all WUGs.
2. Signing of agreements between WUGs and PA outlining the obligations of each.
3. Joint walkthrough of canal with WUG and PA officers and WUG requests for relocation of

turnouts, etc.
4. Preparation of canal lining design.
5. Creation of a fund by WUG.
6. Programming of the canal lining and other works as required.
7. Lining of the canal.
8. Takeover by WUG.
9. Support to WUG on irrigation system management procedures.

Points (2) and (5) are critical and are prerequisites for further action by PA. The WUG must
acknowledge that it understands its undertakings and formally agree to them by signing the
agreement (all members are asked to sign) and must show that it has taken actual measures (not just
promises) to prove its commitment to its share of the venture.

The creation of the fund is seen as a test of commitment. By passing this test and actually
creating the fund, the WUG shows that it has dealt with internal issues and resolved them and has
reached the necessary level of consensus. The fund is not a contribution to development costs and
no such contribution was required. An important feature of the fund is that farmers must contribute
cash. A contribution in cash is required as a more rigorous test of the farmers' commitment.
Contributing moneys received as a bank loan was thought to be too tepid an expression of intent
and not a full assertion nor a sufficient effort. It is important to keep in mind the dearth of labour
options available to DTW projects, as mentioned earlier in the section on Irrigation units.

The fund is a sum calculated as sufficient to cover the cost of electricity for six months. The
PA has estimated that electricity costs are about NR300 (US$8.00) per ha for six months' operation.
Each member is required to contribute the above sum for each ha owned in the CA. This fund must
be kept in a bank account.

The BLGWP does not involve itself in internal WUG issues. It does not supervise or audit any
activities, although it is the business of the AO to be familiar with the officers and members, and
to know the internal issues. The AOs provide support on specific (mainly administrative) issues.
They may do some prodding but it is a point of policy that the WUGs must resolve their own
problems.

No alternative to takeover was offered; it was either takeover or lose your irrigation. But at
no time was the threat of pump removal made overtly. It was to be stated only in reply to direct
questions by farmers at WUG meetings. The AOs were instructed never to threaten.

The takeover process contained as many elements of farmer participation as possible. Farmers
were consulted on their irrigation needs and on problems with the existing systems. In the matter
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of the canal lining, walkthroughs were done by farmers together with PA staff, to inspect the entire
length of the canal, to locate or relocate turnouts, and to hear problems and complaints. The WUGs
would undertake to post inspectors to inspect the work of the contractors.

As a strategy, two types of WUGs were approached in the first round: those that had a good
record in the use of the DTWs and in paying their water tax, and those that had a poor record. Of
the latter type, there is a small number of WUGs which have fairly reliable farmer-managed surface
irrigation systems which never took to the DTW, and a few others which have suffered internal
problems and have never been able to cooperate in the past. The reason for approaching the latter
type was to have an example for all to see of the PA's resolve in removing the equipment when
agreement was not reached. The PA did not wish to remove equipment of WUGs which it expected
would ultimately come around.

Fanner attitudes to takeover

The need for special skills such as mechanics and electricians and for special equipment, as well
as the need for cash to pay for this and for electricity were worrying the farmers.

The problem of takeover was complicated by the farmers' lack of confidence in their own
ability to manage. This lack of confidence was strongly felt by the AOs and other staff. It was an
oft-raised point in free discussions: "We'll never be able to manage this!" There was a strong
feeling that the equipment was complicated and that internal conflicts could not be overcome. This
was one of the reasons why most WUGs preferred management by the PM.

The data of the Socia-economic Study (Tahal 1992) on this subject are instructive. Ninety-two
percent of respondents in Stage I stated that they preferred the government to continue operating
the DTWs. They did not believe themselves capable of overcoming the many difficulties involved
in management nor of being able to finance the costs. Their perception of themselves as managers
after takeover was as follows:

*
*
*
*

Water distribution would be
Maintenance would be
Fee collection would be
Conflict resolution would be

Better
Better
Better
Better

9%
4%
14%
7%

Worse
Worse
Worse
Worse

8%
88%
50%
52%

WHAT OCCURRED

A number of developments affected the implementation of the takeover programme. These did not
all occur at once but were spread over a period of about 18 months. They delayed implementation,
introduced uncertainties into the process, obliged modifications to the plan, and necessitated
frequent discussions with the WUGs and with government officials. They included:

*
*
*
*
*
*

Pressure by the WUGs on the governinent and on the Nepal Electricity Authority (NEA),
Negotiation with the NEA (Government and PA),
Pressure by the pump operators on the PA,
Revision of government policy,
Budget shortfalls, and
Confrontation with the WUGs.

In addition to the above, Nepal was in considerable turmoil during the first part of the takeover
process as the struggle to reestablish democracy was in progress. This made it impossible to comply
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with the original schedule. While this issue is time- and place-specific and not relevant to the
lessons of takeover, it did have an impact beyond simple loss of time. The WUGs were very much
politicized by the struggle for democracy and the accompanying discussions and the takeover
process were affected by this.

Events

Farmers in Stage I petitioned the government to withdraw the takeover scheme. The Chairmen of
the WUGs met in a group and proposed continuing the water-tax system. Another type of pressure
was the threat of 38 WUG Chairmen to resign from their positions, claiming that they were not
capable of managing the DTWs. The PA staff met with the authorities to oppose a continuation of
the flat rate water tax as non-sustainable and persuaded them to remain firm.

On another front, both the WUGs and the PA tried to influence the government to oblige the
NEA to change the rate structure. The NEA rate structure consists of fixed and variable
components. Farmers were particularly opposed to the fixed component which requires payment
even when the pumps are not in operation. This would complicate their internal cost-sharing
arrangements and generate a feeling of unfairness. Discussions on this subject reached high political
levels. Finally, an arrangement was reached in March 1993, wherein the NEA rate for agriculture
was revised. The fixed charge was reduced to NR20 per month per kw installed (from NR60) and
increased to NRI.40 (US$0.03) per kwh consumed (from NRO.95). Fixed cost is now about NR850
(US$18.50) per month. This new structure was welcomed by the farmers.

At the same time, the PA pressured NEA to repair the electric meters. In a survey in April
1989, it was found that fully 20% of the meters were not operating. The NEA charges the owner
of a faulty meter the full potential cost of usage; that is, the installed capacity 24 hours a day, 365
days a year. It was clear that WUGs would not suffer this, and takeover could not be implemented
without first repairing the electric meters.

The impending takeover was understood as a threat by the pump operators (PO). The POs
were employees of the PA and many doubted that the WUGs would rehire them after takeover.
They threatened a strike against the possible loss of their livelihoods.

Policy changes occurred in the course of implementation, causing confusion and resentment
among farmers. A major instance of this was the confounding of the water tax with the takeover
programme: in the early stages, the government wavered between increased water tax and farmer
takeover and implied at one point that they were alternatives, although in fact they were not. In
another example, the takeover scheme contained an offer to line the canals at no cost to farmers.
The government later adopted a policy requiring the farmers to contribute a certain amount of
labour. Besides angering the farmers who had been sold a different package, this caused problems
in construction. There was no way at this stage, that the farmers' labour contribution could be
packaged separately from the work of the contractors. Contractors had difficulty meeting their
completion schedules because farmers would do their share only when they were not engaged in
agricultural labours (Reguev and Tiwari 1994).

In Stage I, the idea of taking over and paying a fixed sum per ha into a fund, originally raised
problems with those who were at the tail end of the canal. As tail enders of a canal which suffered
large losses, they felt that they were at best unequal partners and unwilling to share costs. This was
resolved by the PA undertaking to line the canals. Later, however, when the government mandated
a labour contribution as the farmers' share in the investment, the head enders were opposed. They
gained nothing from the additional lining and saw no reason to contribute their labour when only
others would benefit.
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Budgetary problems hindered progress. The Farmer Organization Division (FOD) was
provided with a single vehicle. The number of AOs assigned was always less than required. At one
point government cost-cutting measures resulted in a lay-off of all the AOs in June 1992, at the
peak of activity. They were eventually rehired under contract, but their temporary lay-off was
clearly detrimental to the programme. The budget cuts also hampered canal lining. After efforts
to convince WUGs to accept the programme, it emerged that only a few canals could be lined
because of budget limitations. And of these, shorter lengths than originally agreed to were
completed.

Confrontation and compromise

After considerable efforts and much negotiation over a period of about 9 months, by June 1992 only
three WUGs had voluntarily signed agreements for takeover. The authorities considered at this point
that the voluntary approach was not bearing fruit and decided to force the issue through
confrontation. All WUGs were informed that they would have to pay their own electricity bills
directly starting July 1992. Furthermore, an example was made and the pumping equipment was
removed in two units which were earlier earmarked as candidates for such action.

The PA instructed the NEA to send all future electricity bills directly to the WUGs. Strictly
speaking, this was simply a symbolic act: as the owner of the installed equipment and as the body
which had signed an agreement with NEA, the BLGWP was responsible for all bills. Nevertheless,
agreement was reached with NEA that henceforth all bills would be sent to the WUGs.
Furthermore, if bills remained unpaid for more than three months electricity supply would be cut.
If cut, a reconnection charge would be made and an additional charge made for reinstalling the
electric meter. Ultimately, pumping equipment would be removed by the PA. The procedure was
explained to the farmers.

The WUGs raised objections that the canals had not yet been lined and that water losses
remained high. The high cost per volume of water and the dissatisfaction of the tail enders would
make it difficult to get members to agree on internal cost-sharing arrangements. The PA agreed to
subsidize the fixed electricity charge in proportion to the unlined section of the canal, to help the
WUGs overcome internal conflicts until it could complete the lining as promised.

At first, most WUGs ignored their bills. As time passed, the NEA began to disconnect
electricity supply in the units which had not paid their bills. When the irrigation season began, a
number of WUGs saw no choice but to collect the required sums from their members. At this point,
they were obliged to pay in addition to all back bills, a reconnection fee of 2S % of the unpaid bills.
In those WUGs where the meter had been removed, they had to pay an additional charge of NR30.
The situation as it developed may be seen in Table I.

The situation in Stage II

The 16 DTW units in Stage II were the most problematic. The farmers in these WUGs had no
previous experience with irrigation nor with the operation of an irrigation system. They had not yet
developed an irrigation-based agriculture. No tradition of communication between the farmers and
the PA had developed over the years as it had in Stage I, where the PA was responsible for
operation.

In the course of Stage II construction, a decision was made by the PA that the DTWs would
not be put into operation until the WUGs passed their test of commitment by creating a fund. When
the DTWs came on line and WUGs were asked to take them over, there was no confrontation as
in Stage I. Although they had expectations of irrigation - AOs had met with the farmers and
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TABLE 1
Number of WUGs paying electricity bills (Tahal BLGWP Progress Reports various dates I

October 1992 March 1993 October 1993 March 1994

Stage I Stage II Stage I Stage II Stage I Stage II Stage I Stage II

WUGs regularly paying 28 4 52 7 54 13
electricity bills

WUGs that have paid at 42 19 7
least 1 electricity bill

WUGs not paying 20 16 13 5 8 9 6 3
electricity bills

WUGs with artesian 2 2 2 2
flow

OTW equipment 2 2 2
removed

TOTAL 64 16 64 16 64 16 64 16

agreements had been signed - it was not all that essential. They were not yet used to irrigation.
There was nothing similar to the need for canal lining that existed in Stage I, which was a point for
negotiation. The call for takeover did not meet with success.

However, soon after pump commissioning it became apparent that the hopes for rains were not
materializing. At this point, the OTWs had not yet been operated except to test that all systems
were in order.

Some farmers from the Stage II area made representations to the PA requesting that the OTWs
be put into operation to help them through the drought season. The PA had two options: (1) to
insist that they first create a fund (they had already signed an agreement); or (2) to operate the
OTWs in a gesture of good will with no preconditions, in the hope that the farmers would
subsequently organize to takeover. The PA reasoned that it would take a long time for the farmers
to organize cost-sharing arrangements and to collect the funds. The pumps were put into operation
without preconditions and without requiring farmers to pay for electricity. The POs resident in the
WUGs were trained to operate the OTWs and were paid a salary by the PA.

Once the crisis passed, the farmers were again approached for takeover. In spite of frequent
meetings initiated by the AO, very little progress was made and the PA closed down all 16 DTW
units in December 1991.

At the beginning of the next season, members of a few WUGs organized to pay the electricity
bills and to have the power reconnected as in Stage I. In a few units which did not succeed in
getting fUlly organized, the POs took the initiative, in the hope of preserving their jobs in this way.
They collected the sums to pay the electricity bills, kept records of who paid and drew up schemes
for how much a user should pay for water service (based on tables prepared by the AOs). This
worked satisfactorily for those who had contributed. The POs observed all arrangements
scrupulously, not wishing to offend anyone, to show all that it could work and to assure the
continuation of their jobs in the future. The POs who undertook this venture, were educated,
intelligent and able to make fairly complex calculations. In one case, a table was· drawn up giving
the rate to be charged per minute of water service, when loops were operating: for all four loops,
for three loops, for two loops or for a single loop.
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In the first season of operation, many farmers were reluctant to join. Even in those WUOs
which undertook their obligations, not all farmers joined. In such cases, costs were covered only
by those who paid their share. In some cases, they sold water to other farmers who requested it,
usually at a higher rate. In the second season, many more farmers in each of the WUOs joined up,
after acknowledging the need and recognizing that management was not beyond their power, and
realizing that they could, in fact, bear the cost.

THE SITUATION AFTER TAKEOVER

The takeover process is now well established and the idea of managing the DTW no longer
frightens the farmers. The takeover endeavour has been a very intensive affair. There was never
a dull moment. Of the 80 DTWs originally scheduled for takeover, 69 are now fully managed by
their members. They are all paying their electricity bills and in several, the salaries of their POs
as well. Of the remaining DTWs very intensive activity is in progress to recover and to put them
on track. Five WUOs are soon to start paying for M&R. The remaining 22 DTWs in Stage II are
well prepared to takeover their DTWs as soon as they become operational. The experiences of Stage
I and of Stage II Phase I will not be repeated there.

WUOs are showing a great deal of caution. Farmers are required to pay in advance for water
requested in most cases. The prepayment process is time-consuming. The farmer goes to the
treasurer and pays for the amount of time that he wants to irrigate. He receives a chit which he
brings to the PO. The latter assigns him a turn and the exact time. In some Stage I units, the pump
is turned on and off for each user, allowing 15 minutes between users to assure that each receives
all the water he had paid for.

In Stage II units, the process is complicated by the need to get an irrigation partner. If a
partner in another loop can be found for all or part of the same time, the charge per unit of time
to each is lowered. In these units, the pump is not turned off after each usage. The farmer goes to
his field and opens his outlet at the appointed time. When he finishes his turn, he closes his outlet
and walks up to the pumphouse to report that he has closed it. His appearance at the pumphouse
is accepted as proof that he did indeed open and close his outlet as agreed. Walking time between
pumphouse and field is deducted to determine the time that the outlet was closed.

In discussions with WUO officers, only one case of water stealing was reported. The offender
was fined and the offence has not recurred. In only one case was it reported that the treasurer had
used WUO funds for private purposes. As soon as this was discovered, he was obliged to repay the
sums. He was removed and replaced.

In April 1994, WUOs were charging their members between NR30 and NR60 per hour of
pump operation, in addition to the per ha charge. Some WUOs have decided to charge members
a percentage above the sum calculated to cover electricity costs, in order to build up a fund for
future repairs or other activities. Some WUOs are taking advantage of the 3% discount offered by
NEA for early payment of the electricity bill.

Farmers are very cost-conscious. They are using the pump much less than before; preliminary
figures indicate less than 50% of project consumption, but 18 months constitute too short a period
in which to base conclusions. Much depends on the amount of rainfall, as well as on the natural
caution of users unaccustomed to out-of-pocket expenditures. As they become more accustomed to
paying and as they begin to observe the relationship between the volume of water and their yields,
they may well increase their expenditure on water. In the meantime, they are pleased to find their
costs lower than forecasted.
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TABLE 2
Attendance at WUG meetings

Transfer of mnnagemem /0 Waler users: Nepal

Meeting \ DTW No. No. 12 13 17 34 44 48 55 56

Paid-Up Members 51 87 109 82 77 141 111 97

Meeting 1 21 55 55 47 47 6 28 24

Meeting 2 17 20 30 40 7 51 4 53

Meeting 3 26 14 50 35 27 44 29 18

WUOs are insisting on conjunctive use. Where other sources exist, the WUOs are insistingthat
surface water systems be integrated with the groundwater distribution scheme.

A clear benefit to the farmers has been the greater responsiveness of the POs. Previously, the
POs were government employees. Some of these used to lock the pumphouse at the end of their
shifts, leaving farmers literally high and dry. As the farmers now pay the PO's salary and as he is
usually a resident of the village and occasionally the son of one of the users, he is clearly sensitive
to the needs of the users and is accountable to them.

WUOs are ignoring rules of good operating practice. They turn the pump off after every
delivery; in Stage II they do not observe simultaneous distribution along all loops. These practices
are hard on the pump, wasteful of water and costly. The AOs are trying to make them aware of
these problems and to organize the distribution differently.

Where artesian flow exists, the WUO charges farmers less for this. In most cases, the flow is
enough for only one farmer; if more than one wants to irrigate, the pump must be started. There
are complaints that the artesian flow is not fairly distributed.

Five WUOs are soon to be required to pay for maintenance and repair (M&R). The agreement
between the PA and the WUOs called for 12 months of M&R provided by the PA after takeover.
The first 5 WUOs in Stage I, which have had their canals lined are at that point. M&R are still
being provided by the PA. A private M&R support service is in the process of development.

Farmer interest in the workings of their WUO appears to be more active. Attendance at
meetings is generally higher than what was reported in the Socioeconomic Survey (see Section on
Farmer Satisfaction with the DTWs). Attendance at meetings in 8 WUOs in Stage I is shown in
Table 2.

Ignoring meetings of the executive committee alone, attendance has exceeded 50% of the
membership in virtually all WUOs, in at least one of the last three meetings.

CONCLUSIONS AND RECOMMENDATIONS

Conclusions

The management-transfer process is an interaction among many groups and within many groups.
It is not limited to the WUO and the PA. In the case of BLOWP, the various participants were the
WUOs individually and as a group, the project management, the government as policy-maker, the
government as provider of budgets. the World Bank, the Nepal Electric Authority, the contractors,
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and the employees of the PA. The number of possible actions and interactions among this long list
indicates the potential for complications in the takeover process.

The PA had to show that it was determined to carry out the programme. But its willingness
to maintain a dialogue misled the WUGs into believing that the decision was not final. The WUGs
did not realize that there was a time limit and refused to accept the takeover as inevitable. They
believed that they could let things drag on and adopted a wait-and-see attitude. No WUG wanted
to be the first to takeover and as long as the PA tolerated it, even those willing to go along, simply
postponed action.

The issue of "unfairness" created difficulties. The original plan called for takeover in Stage
I to be spread over a period of five years. The PA did not have the resources to carry out takeover
in an orderly manner in less time than this. A DTW taken over by its members is more costly to
the farmers than one managed by the PA, The proposed offer, including canal lining, was less
attractive than what the farmers had been getting before. Economic rationality dictated that each
WUG should want to postpone takeover as long as possible. Each WUG felt that it was unfair to
pressure it to undertake a heavier cost load, while other WUGs were not so burdened. At first, the
PA had no plan for burdening the others and felt that in creating one it would cause itself
unnecessary organizational difficulties. In the end, obliging all to pay their own electricity bills, and
so burdening everyone at once, together with a compromise on the fixed charge, was the formula
that worked.

Farmers resented changes in policy and in particular changes for the worse, after some WUGs
had received a better deal. Policy changes were one of the consequences of the long time allowed
for takeover. Changes in midstream also made it difficult for the Farmer Organization Division
(FOD) to retain its credibility.

In the BLGWP, the farmers were not inclined to anticipate problems and to resolve them in
advance. They faced the problems that confronted them, but were not willing to deal with those that
might just go away, Farmers were willing to test the limits. They waited till their power was cut
and till the meter was removed. They withheld their labour until they realized that the work would
not be done for them by the contractor.

The farmers underestimated their own ability to handle new tasks and were fearful of
undertaking them. They also feared that the costs would be beyond their abilities. The AOs spent
much time and effort to show them that none of this was beyond them.

The WUGs needed a lot of support at every stage of the process. In a number of WUGs, they
had to be helped with simple things like issuing a receipt, calculating cost shares or preparing a list
of members so that it could easily be seen who had paid and who had not.

The FOD was as frank as possible, informing WUGs what to expect in terms of costs and
responsibilities. It was important that they appreciate the complexity of the tasks, but equally
important not to exaggerate their complexity. The AOs gave them all the information they asked
for and offered information that they did not know to ask about. The PA calculated the expected
operating and maintenance costs and advised the WUGs what to expect to pay per unit of area. As
a strategy, the PA exaggerated the costs slightly (though not so much as to frighten them oft) on
the premise that they would be pleased to discover later that costs were lower than forecasted.

Mundane issues caused serious difficulty. The lack of sufficient budgets to hire enough AOs,
to purchase the required number of vehicles, to purchase fuel, to maintain the vehicles, as well as
to pay decent salaries to the AOs who carry a heavy burden, was detrimental to progress.
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A large number of groups have a stake in the takeover process. This is a potential source of
complication. In planning the process, the list of potential actors must be identified, their likely
reactions recognized and consideration given to these in the plan.

The time allowed for reaching consensus and the likelihood of complications are directly
proportional. In planning our programmes we normally assume that all other things will remain
equal. However, the longer the takeover period, the less likely it is that other things will remain
equal. Ministers and other officials change, each with his own set of priorities; national priorities
change and budgets often dry up as a result. While sufficient time to allow farmers to reach
consensus is desirable, other events are likely to intervene and raise new complications. The time
allotted for takeover should be relatively short.

Firmness is extremely important, but it must be mixed with a touch of reasonableness and
fairness. Until the farmers understood that takeover would not be rescinded, very little progress
could be made. There must be clear date targets from the start, and the WUGs must see that the
PA is in earnest when such a date is targeted.

Farmers are patient. The PA has a time frame in which to complete its project and then the
budget will run out. The farmers know that the PA will be gone after a while, so they feel that they
can outwait it. In the case of the BLGWP, they understood that they could not outwait it [only]
when the WUG faced a crisis.

Frankness and honesty in informing the WUGs what to expect in terms of costs and
responsibilities were very important. They must appreciate the complexity of the tasks, but it is
equally important not to overwhelm them. Calculations of expected operating and maintenance costs
should be provided for the group as a whole and for individuals, under different assumptions and
conditions.

Where labour is to be contributed by the farmers, it must be in complete self-contained
packages. Intermixing contracted work with contributed work is a recipe for problems. The work
of the WUG and that of contractor should be independent of each other. And if there is no choice,
then they should be scheduled so that farmers finish their part first. Projects using farmers resources
must take into consideration when these resources are available and plan around that.

The WUGs need help in administering their finances, in scheduling irrigation and recording
water use by farmers in their different plots or scheduling pump operation without frequent stops
and starts.

Finally, the PA must be ready to accept some adversity. You have to be ready to accept losing
a few and not having it all your own way.

The major conclusion from the takeover exercise is that the need for takeover should be
avoided in the future. Farmers should be involved in design and development from the outset and
at no time should they be allowed to believe that they will be given handouts.

WHAT REMAINS TO BE DONE

The major tasks remaining to complete the takeover process are the following:
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o Development of a private-sector maintenance and repair support service for the DTW
equipment.

o Creating awareness among the WUGs of the need for preventive maintenance and of its value.

o Training and inculcating good operation practices to assure the long life of the equipment and
to reduce the likelihood of breakdowns.

o Advising on operating practices which will reduce costs and time lost in reporting to the
pumphouse.

o Training in DTW management for chairmen and other officers and training of pump operators.

o Advising on good management and administrative practices such as retaining reserves to cover
the cost of repairs when necessary.

o The introduction of transparent financial management and recording systems that engender
confidence, fairness and mutual dependence, so that members will be able and willing to
cooperate and be able to determine whether the financial management is honest and efficient.

The BLGWP believes in the need for organizational support to WUGs after takeover. Support
will be offered for only a given fixed time. Twelve months of support is estimated to be sufficient.
We do not want to create a new type of dependency.

A word on private-sector maintenance and support

Private-sector M&R support service is being promoted as a promising long-run sustainability of
DTW-based irrigation systems. The intention is to foster the establishment of such support to
replace government-provided M&R services. The latter do not promise long-run sustainability.
Ultimately such support is almost always withdrawn or suffers from insufficient budgets. Active
assistance in the development of a private M&R support system and abstention from establishing
government-run M&R systems are the essence of the concept promoted in the BLGWP.

The programme focuses primarily on mechanical and electrical M&R and sets out to create a
source of such M&R services.

An activist approach to the development of an M&R support system has been adopted to
stimulate the private sector in this field, as the capabilities will not develop unaided. The
programme includes: providing information, offering training courses and disseminating the
knowledge and the lessons of experience and assistance in obtaining credit. A training programme
[is necessary] for electricians and mechanics in order to assure a sufficient supply and to provide
for competition among them. Accreditation of workshops satisfying requirements for M&R will also
be done. Handbooks on routine mechanical and electrical maintenance and on civil maintenance that
can be handled directly by the WUGs or the pump operator are being prepared.

While promoting the development of the M&R support system, it is recognized that many
WUGs may not observe the prescribed procedures without the necessary coaching. Therefore,
information on the importance of preventive maintenance and its benefits will be continuously
disseminated to WUGs through an intensive programme of meetings until project completion in the
year 1999. For a broader discussion on this subject see The Sustainability of Groundwater Farmer
Managed Irrigation Systems (Olin forthcoming).
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The Bhairawa Groundwater Irrigation Project is being implemented by the Government of Nepal under
the direction of the Ministry of Water Resources, Department of Irrigation and the Groundwater
Resources Development Board. The Project Director is Mr. 1. Ghimire. Mr. M. Gautam is the Farmers
Organization Division Chief. Mr. M. Reguev is Team Leader for Tabal Consulting Engineers' staff and
Mr. P.N. Tiwari is Field Consultant for the farmers' participation component. Mr. M. Olin is chief
consultant for the farmer participation component.
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Developing share systems for sustainable water
users' associations in Nepal

BACKGROUND

For centuries the farmers of Nepal have been harnessing the country's water resources for
irrigation. This has been accomplished through local village water users' associations (e.g.,
farmer-managed irrigation systems) that equitably share water and the cost of operating and
maintaining systems (Pradhan 1989). Frequently, these associations have irrigation fee receipt
books, membership certificates, water ledgers, and even association stationery to attest to their
management capability. Although until recently they have not had legal status, they are now
being recognized by the government for the important role they play in natural resources
management and land development.

As Nepal's population increased dramatically during the late twentieth century, the need
for more intensive and extensive irrigated agriculture became necessary. From the mid-1960s,
the Government of Nepal (GON), with donor assistance, became actively involved in
constructing and managing new irrigation schemes, and assisting in the rehabilitation of existing
farmer-managed irrigation systems.

During the past decade, the donors and the GON began to realize that the new government
built and agency-managed systems did not exhibit the same management capacity as the smaller
autonomous association systems of the hill country. At first, it was believed the problem was
the mere size of the government systems. Criticism has been directed at the irrigation agency
for undermanagement. At other times, inappropriate technology has been viewed as the
problem, or inadequate construction, or lack of beneficiary involvement in the design and
construction of these systems, or the dependency of farmers on government assistance.
Regardless, the large government-donor financed irrigation systems are not as productive as
they should be, today. This is having a serious impact on food production, particularly in the
Terai (plain area) of Nepal where most of these systems are found, and where the country's
future production is said to exist.

It was only after the onset of democracy that it was possible for the GON to begin
developing a policy designed to blend traditional indigenous lessons with the management
problems being confronted in large agency-managed systems. It is clearly a learning process,
but the Department of Irrigation (001), under the Ministry of Water Resources, is now in the
process of adopting very innovative farmer-centred approaches to irrigation management, and

John Wilkins-Wells. Researcher. Colorado State University. David J. Molden. lmgation
Managemnu Adviser. and Prayog PradJum. Project Officer, USAIDINepal·HMGINepal

Irrigation Managerrumt Project, and Shyam P. RajbluJndari. Chief, Systems Management
Branch. HMGlNepal Department of Irrigation



230 Developing share systems for sustainable warer users' associations in Nepal

this should be commended. They are drawing upon their own nation's traditional experience in
water management to inform the overall management transfer process.

CURRENT POLICY AND STRATEGY

Management transfer programmes involving irrigation system turnover and joint-management
set out in Irrigation Policy 2049 (1992) are the basis of the GON's strategic objective in the
irrigation sector. This policy emphasizes the transformation of agency-managed systems to
farmer controlled systems.

In addition to more direct farmer involvement in system management, the policy is
designed to expand economic opportunities for increased production and income. These are to
be realized through improved irrigation system performance provided by water users'
associations (WUAs). These are key development objectives in Nepal's plan to stimulate
agricultural growth.

For management transfer to occur, it is necessary to establish viable WUAs. However, the
formation of a WUA is only the first step. The association must be financially sustainable. It
must operate as a "business house." It must be able to serve the interests of beneficiaries
effectively. It must be accountable for delivery of irrigation services through the enforcement
of rules and regulations for operation, maintenance, financial accounting and seasonal planning.

This poses a challenge to those involved in irrigation development in Nepal. How can such
a WUA be formed? How can the policy payoff in terms of productivity? Fortunately in
Nepal, as suggested earlier, the answer frequently lies in the indigenous farmer-managed
irrigation systems which cover nearly two-thirds of the irrigated area of Nepal.

The issue of sustainability has many dimensions including environmental and economic
ones. The scope of this paper is limited to the simple but important topic of sustaining the
irrigation infrastructure through routine operation and maintenance (O&M), and the generation
of funds for this O&M in return for an equitable water delivery programme for beneficiaries.

One component of a sustainable WUA is a share system. In brief, a share system relates
the right to use water in an irrigation system with payment for the costs of managing that
system. It provides the driving engine for a productive, long-lasting irrigation system. Share
systems are widely found in the indigenous irrigation traditions of Nepal (Martin and Yoder
1983). The present paper focuses on the concept of a share system and how, through beneficiary
training, it is now being introduced into agency-managed systems where there is no share
system today.

SHARE SYSTEMS

A share system is a water-delivery and accounting mechanism whereby an association mobilizes
resources from its beneficiaries in return for a roughly proportional share of the usable water
supply in the irrigation system (Wilkins-Wells 1993; Figure I). A water share confers legitimate
access to the water resources within prearranged rules, and it imposes a specified obligation to
share in paying the water management costs (Freeman and Lowdermilk 1985; Freeman et al.
1989). A user who receives X number of shares of water from the deliverable association
supply will have to pay, in cash or labour, roughly X number of shares of the overall O&M
cost of the association.
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FIGURE 1
"Floating" components of a share for share systems
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The administration of share systems requires a system of rules and regulations, rather
detailed record-keeping and strongly enforced sanctions when needed. To support the
administration of share systems, control structures in the irrigation system are designed and built
to deliver shares according to a variety of water delivery methods depending upon the
hydraulics of the system.

Water delivery methods in support of a share system can be on a demand basis, delivered
through rotations or managed on a continuous flow basis. None of these water delivery methods
are mutually exclusive. They may frequently be combined in the same irrigation system. A
share system is not a water delivery method. It is an accounting system for water delivery and
fee payment. However, water measurement is very important to a share system, and is
accomplished in a variety of ways including flow measuring devices like flumes, discharge
rating stations or simple fixed proportional measurement structures. The technologies for
measuring water may be very simple, such as the traditional saacho weir of Nepal (Martin and
Yoder 1983).

In Nepal, it is now generally recognized that a beneficiary's sense of ownership in an irri
gation system plays an important role in his/her attitude toward its management. Where a
government agency manages all or a substantial part of the system, it has been very difficult to
generate local funds to maintain the system (Small 1989). Because they are directly affected,
farmers, as opposed to government agencies, are the best choice to administer share systems
through democratically formed associations. Farmers elect representatives to make rules and
regulations, to manage the maintenance of the system, distribute water and impose sanctions.
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FIGURE 2
The meaning of membership status
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FIGURE 3
The parent business house and its affiliated branch/distributary business houses
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Given that farmers are logically in the best position to administer share systems, a first step
is to put farmers in charge of the system through their own association. The process of shifting
management from a government agency to farmers is called management transfer. The
Irrigation Management Division (IMD) of the HMG/N's Department of Irrigation is supporting
the process of management transfer and is encouraging the development of share systems.

Associations for administering share systems

Government or agency-managed systems are characterized by a general lack of organized groups
of farmers for management. One of the first tasks in developing share systems is to work with
a group of farmer organization specialists to develop a viable WUA. In NepaL this initial
organization development programme is now in place and is described in Neupane (1991) and
Upreti (1994). However, developing a constitution, electing a general assembly of water users,
and registering the WUA with the government to give it a legal personality, are necessary but
not sufficient criteria for a self-sustaining WUA.

A WUA can be likened to a nonprofit business house that provides consumer beneficiaries
a service at cost, that of delivering water, and is then able to recover the costs for delivering
that service. Farmers, through a share system, are far more inclined to invest in the business
house because of the direct linkage between benefits and costs. For their investment, farmers
want to see some kind of return, and that return is better water service. The goal is to
encourage farmers to begin the investment cycle in the business house. The business house must
have a sufficient degree of discipline, accountability and leadership to attract this investment.

One of the first steps in building the business house is to define the status of a shareholder.
All farmers receiving water from an irrigation system would be shareholders in the WUA
charged to operate and maintain the main canal. We might call this a parent WUA.
Additionally, farmers may be shareholders in other sub-associations or business houses, like
branch business houses, in charge of the O&M of secondary or tertiary canals in an irrigation
system (Figure 2).

However, the parent association is the key to this federation-type organizational model
because it oversees and manages the main stem canal. It is important to be aware of the fact that
when a farmer is a member of more than one business house, he is also a member of more than
one assembly of beneficiaries; that of the parent association and one or more affiliated
associations. He would have a vote in, and pay fees to, each business house that is needed to
get water to his farm (Figure 3).

This is considerably different from federation models advocated in other countries, where
elected representatives at lower hydrological levels are automatically representatives in
leadership positions higher up in the system (Uphoff 1986). This type of federation model
represents a single forced choice for beneficiaries in overall command area leadership, with little
opportunity for checks and balances through other elected representatives. In the federation
model proposed in this paper, each beneficiary has several votes, one for the leadership in each
and every business house needed to bring water to his farm. There are many opportunities for
checks and balances to emerge in this form of federation. This type of federation model is
widely known in water cultures where share systems are well developed (Maass and Anderson
1986).

The WUA in charge of managing the main canal, the parent association, will need to
recover costs from all beneficiaries in the system command area. Likewise, subassociations in
charge of managing secondary or tertiary canals, and having their own O&M shares in a dry
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FIGURE 4
Dividing the irrigation system water supply into shares
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canal to cover the transport costs of their water shares in the parent association, would need to
recover costs from all of their respective members. Again, an individual farmer is a
shareholder, voting member, and fee-paying member in each and every business house that is
needed to get water to his farm.

The farther away from the source of water, the more subassociations a farmer may have
to belong to, and the more fees he may be required to pay to cover the costs of O&M and the
transport costs of water. This is not a particularly alarming situation unless the proportion of
water he receives, relative to his neighbour who pays the same amount in O&M costs, is
dramatically different. This would indicate that the share system is not being properly
administered. It is nevertheless true that in most share systems found around the world, the
farther a farmer is from the source of water, the more expensive his water will be, since it
involves much more engineering and management to get it to his farm (Enge and Whiteford
1989).
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A newly formed WUA needs to define the unit of a share. In the existing agency-managed
system of Khageri (4000 ha) and West Gandak (10000 ha), where management is in the process
of being transferred to farmers, system shares have initially been defined on the basis of land
area. The Khageri Irrigation System has nine large branch canals and two minor canals
receiving water from a main feeder canal that passes through a forest. Each branch is allocated
shares of water from this main canal source. The Khageri System is a run-of-the-river system
with no storage, so the supply of water is highly variable over the season. It may even change
daily.

Figure 4 conveys the general logic underlying share systems. Regardless of the sources of
water for the parent WUA or its affiliated WUAs, they are pooled and then the approximate
conveyance loss is subtracted from the total available supply to arrive at the usable supply that
can be divided into shares. The concept is similar to the routine management of a storage
facility, where the actual deliverable supply of water for irrigation is not the total storage, but
rather total storage less dead storage. Conveyance losses are similar to dead storage, and cannot
be used to calculate shares. Share systems which do not subtract the conveyance loss before
water shares are calculated and delivered by the WUA are notorious for imposing conveyance
loss almost entirely on tail enders in the irrigation system.

At normal flows, there is generally a usable or deliverable supply of 6000 Iitres per second
(lis) at Khageri. The usable or deliverable supply is obtained by subtracting conveyance losses
in the main canal from the inflow at the headworks. At Khageri, the WUA has defined 120000
shares of water for the system, initially assigning one water share to one katha (30 kathas =
1 ha) of land. Provisions in the new association bylaws have provided for the transfer of shares
of water between farmers, and the ability to add new shares if the water supply increases
through future canal improvements.

Figure 5 shows the share system approved by the newly elected general assembly of the
Khageri Irrigation System WUA: the parent association at Khageri. The prorated flow of 6,000
lis that is divided into shares was determined by the farmers themselves, based on their own
experience, with support from irrigation agency personnel during an operation and maintenance
training programme (Kalu 1993). It was estimated to be the average guaranteed seasonal flow
for the entire service area, less seepage losses in the main canal.

Stated another way, all conveyance seepage loss (or estimated loss) from the total yield of
the river was subtracted first, in order that this loss did not figure into the more or less
guaranteed base of 6000 lis that was divided into shares. This figure of 6000 lis flow rate is
expected to be refined as time goes by, thus providing a more accurate estimate of the actual
number of litres per second per share for the association in the future.

The total land to be irrigated (6000 bighas or 120 000 kathas; approximately 4,000 ha) was
simply divided into the estimated average flow rate to arrive at the number of water shares to
be delivered by the parent business house (WUA) to each affiliated branch business house
(WUA) along the main stem canal. A system share is therefore 0.05 lis (6000 lis divided by
120000 shares). In Figure 5, the water per share is 0.1 lis rather than 0.05 lis because the
entire command area is divided into two rotation sections, and each water share is doubled
during a section's turn.

If a farmer owns 10 kathas of land, his 0.5 lis would be pooled with other branch business
house farmers. This pooled supply would then be delivered to the branch by the parent
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FIGURE 5
Water delivery schedule, Khageri Irrigation System WUA, Shivanagar. Chitwan
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association. The branch WUA would then allocate this pooled supply to each shareholder, again
subtracting conveyance loss along the branch before doing so, and perhaps using equalizing
basins and timed rotations to deliver equitable delivery streams to each shareholder.

In return, each farmer is expected to pay fees to both the parent association and his branch
association, or other subgroups. If the O&M cost for the parent association were Rs 100,000
for a given year, including salaries for a water delivery work force, a fanner with 10 shares in
the parent association would pay a fee of Rs 8.33 ([100000\120000] x 10)

Likewise, if the O&M for managing the dry branch canal as a water carrier serving his
farm were to be Rs 10 000, and he had 10 of 1000 shares in this business house, he would pay
a fee of Rs 100 to this branch business house, and so on. He might even pay another branch
canal fee if another carrier canal and association were needed to get water to a second fann
(Figure 2). Again, he would also be a voting member in this other branch canal general
assembly.

If the discharge from the river is substantially reduced over the course of the irrigation
season, each share is reduced proportionally, or a sectional rotation is instituted by the parent
association to maintain a more or less normal delivery stream to each branch business house.
The Khageri WUA water delivery schedule (Figure 5) indicates that if the discharge in the main
canal goes below 5000 lis, then a more strict and supervised branch rotation would be initiated,
each branch in each section receiving its normal share over a given time period only. A
proportional reduction would involve setting a quota of say 75 percent or 50 percent of a nonnal
share at 6000 lis, and then delivering that quota share.
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In water cultures throughout the world, it is characteristic for water to be measured as a
flow rate at the main canal level, but then to be converted into volumetric or time units at the
secondary or tertiary level. Time is a proxy for volume in many of these systems, and a flow
rate is more or less guaranteed for a given time/volume unit by the use of equalizing basins
along various reaches of a canal or channel. The management of equalizing basins requires a
small WUA water delivery work force which would be paid for as part of the overall O&M cost
for each share in the system.

To administer share systems, rules and regulations for water distribution and cost recovery
are required. On smaller systems, or for associations serving relatively few farmers, these can
be informal, and labour payment can be substituted for cash payment of share fees. On larger
systems, record-keeping and cash fees become extremely important for share system
administration. Any viable business house will need to keep records of water deliveries, fee
assessments, expenses and perhaps a small capital fund for emergencies and future
improvements.

However, it is not uncommon for WUAs to assess shares in cash and then to convert this
into a day labour cost. Farmers would then pay for their shares in labour. Money needed for
cement and other materials could be obtained through the payment of delinquent fines. One
autonomous WUA in Nepal, the Chhattis Mauja Irrigation System near Butwal, collects nearly
Rs 75000 (US$I 875) in fines per year, while its share fee assessment is in day labour, and
in 1992 amounted to nearly two million rupees or US$50 000 (Wilkins-Wells 1992).

Water measurement becomes vital in the administration of share systems. When farmers
pay for water service based on how much water they are allocated, they become very particular
about getting their proportional share of water. In contrast to farmer-managed irrigation systems
in the hill country, agency-managed systems currently involve little water measurement,
although they typically have gated outlets which potentially could lead to better water control.
At the Khageri Irrigation System, a flow control structure calibration programme was
performed, with farmers and farmer leaders participating, to calibrate diversion points and head
gates so that farmer leaders and/or WUA work force employees could later measure and deliver
water according to their new share system.

To recover the costs of running the system, farmers must be able to budget for O&M and
other administrative costs. The fee per share is determined by dividing the system management
costs, plus cost-share rehabilitation or system-improvement costs, by the number of shares in
the association. In many farmer-managed systems in Nepal, the major maintenance problems
are desilting and earthen canal repair, most of which can be done manually. In agency
constructed systems, the situation is often complicated by the fact that modern concrete and steel
structures are used that require cash to purchase materials for maintenance. For share
assessment in these government-constructed systems, farmers must devise a system based on
cash and labour.

It is often asked whether some farmers will speculate with system shares. It must be
remembered that being a shareholder implies not only a right to use a water share, but also an
obligation to pay for its use. Having extra shares beyond what can be beneficially used by an
indi-vidual farmer automatically imposes extra costs on him. The tendency is for shareholders
to want to get rid of excess shares, and use water more efficiently to cut down on seasonal
water costs.

The WUA can benefit from this practice by allowing the transfer of shares to new
shareholders as long as such transfers do not negatively impact the hydraulics of the main canal.
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FIGURE 6
Share transfer certificate, Khageri Irrigation System WUA. Shivanagar. Chitwan
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Share transfers can result in an expansion of the command area over time. The addition of new
shareholders can have the effect of decreasing the O&M cost per share of water for other
farmers; the more shareholders in the system the cheaper the cost per share. This logic is
evidenced by the concept of share transfers developed by the Khageri farmers themselves.
Figure 6 shows such a share transfer certificate developed for this use. The practice of
exchanging shares of water is well known in the hill country of Nepal.

Experiences with initiating share systems

The overall approach to management transfer and initiating WUAs is a learning process
(Skogerboe 1990). WUAs are first formed, then much follow-up work in the form of training
and other system management exercises take place. Training activities focus on maintenance,
share system development, and managing the hydraulics of the water delivery system.
Maintenance and operation training are intended to identify system maintenance needs and to
calibrate irrigation structures and measure seepage losses so shares of water can be delivered
equitably.
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Share system training focuses on understanding the concept of system shares and other
organizational concepts, defining shares for the particular irrigation system, developing rules
and regulations for O&M, developing record-keeping fonnats, defining the water delivery work
force requirements, and making decisions about irrigation fee payment schedules.

Fanners from farmer-managed irrigation systems are key resource people in this training;
particularly "natural teachers" who have an innate skill for communicating their experience in
leadership and concepts leading to a successful WUA. Fann resource people are brought from
these neighbouring fanner-managed systems to the agency system to work with fanners on site
specific issues, and to help them with their association development. Additionally, fanners who
are cultivating crops in the agency system that is being transferred over to a WUA are taken
to fanner-managed systems to be shown the benefits of a well-administered share system.

Irrigation-agency staff can playa key role in developing share systems. Most progress in
institutional development has been in those irrigation systems where agency-system managers
have fostered the growth of WUAs and share systems. The role of the agency is to act as a
partner to fanners in their WUA development. Engineering expertise should be provided by the
agency as support services in such areas as investigating canal conveyance losses, estimating
groundwater depths, developing river hydrographs over time, identifying maintenance needs and
cost-efficient methods of maintenance, and administering water rights or quotas between
different newly fonned associations along a particular reach of a river. Day-to-day and
micro-management of the system is to be left to the WUA itself.

The programme of establishing share systems for management transfer has just begun, and
mature share systems have not yet developed. Farmers have no difficulty with the concept of
share systems. Quite elaborate rules and regulations have been developed by the farmers
themselves at Khageri, West Gandak and Kankai. Farmers are beginning to realize the
requirements of resource mobilization and water control for their association. However, there
is a long way to go before true share systems are established and operating.

Share-system training

One of the difficulties in designing training programmes for share-system development is to
make the programme truly interactive. That is to say, although the concept of a share system
is quite simple, people who must convert the concept into an association with financial
management and a water delivery programme often find it difficult to understand how all the
management pieces fit together. Surprisingly, even long-time practitioners of share systems,
such as association leaders in the hill country of Nepal, often find it difficult to articulate the
architecture of their share system, however small and humble it might be (personal observation
of authors).

A way of facilitating this learning process is to structure actual training exercises around
financial and water-delivery record-keeping, rather than lengthy philosophical discussions about
the importance of WUAs. In the course of working through the various record-keeping needs
of an association, the participants experience seeing how the various administrative needs of
share-system management are linked in a logical way. Perhaps an example will illustrate this
point.

It is generally true that a new association being developed in conjunction with management
transfer efforts needs a record-keeping programme. Most share systems for larger irrigation
systems would require the following:
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1.
2.
3.
4.
5.
6.
7.
8.
9.

10.
II.
12.
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A shareholder certificate of some kind.
An annual WUA budget report.
A WUA water-delivery schedule.
A WUA share-transfer certificate.
A WUA billing statement.
A daily water report or ledger for WUA patrolmen.
Patrolmen gauging and head gate records.
WUA identity cards (if needed for larger systems).
A WUA complaint form.
Association stationery.
A WUA fee-collection register.
A water-delivery register.

In the course of the IMP training, WUA executive committee members and other
participating beneficiaries are given the task of putting together these records. This includes
defining the nature and purpose of ledger column entries and why such information would be
necessary to the association. In doing so, they begin to understand how the association is to
function as a business house.

The concept of an association with the management capacity to perform important
administrative functions, and to maintain records of these functions, is better understood through
a training process which focuses on this WUA record-keeping need. Otherwise, trainees tend
to find it difficult to develop a vision of what the functions of a viable, autonomous association
would be in the future. The process of defining column entries, and linking these column entries
to other administrative record-keeping needs, result in a clear vision of the WUA as an
administrative business house.

In doing so, participants in the training programme may more easily see the complementary
role played by the irrigation agency in instructing the WUA in how to operate and maintain
system structures, measure water, and better determine conveyance losses through the system
command area over the years. The latter is especially necessary to determine what will
constitute a fair share of water for each beneficiary shareholder in the system. There is a need
for simultaneous training in water delivery and financial record-keeping, and in the operation
and maintenance of the irrigation system.

ISSUES FOR THE FUTURE

The share systems being developed in agency-managed irrigation systems such as Khageri
should be carefully linked to future rehabilitation programmes funded by the government or
donor agencies. The WUA share-system development and training programme described in this
paper have facilitated the implementation of a share system at selected training sites through
beneficiary agreement with the following tasks and future needs. These include the development
of a WUA water delivery and irrigation fee record-keeping programme; through agreement by
the elected Executive Committee and General Assembly of the need to hire a competent water
delivery work force for the WUA; through a clear recognition of the need to collect annual
WUA irrigation fees to meet such costs; and through an agreement to deliver water by unit
volume or time in proportion to the contributions made by each shareholder to annual O&M
costs.

It is recommended that the cost of rehabilitation under any future rehabilitation or
assistance programme give recognition to these newly developing share systems. The cost of
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rehabilitation to be borne by the fanning conununity should be divided by the total number of
shares in the WUA, and each shareholder should be required to make his/her percentage cost
share contribution to rehabilitation. Likewise, following completion of rehabilitation, each
shareholder should be allocated new improved water supplies in proportion to the number of
shares contributed to rehabilitation.

It is important that future rehabilitation progranunes obtain compliance from the WUA in
implementing their share system. Farmers participating in such training progranunes have
generally agreed to: 1) keep records of water deliveries; 2) collect fees based on the share
concept; 3) hire a water-delivery work force, and; 4) fully implement a share system of water
delivery. However, conunencing a share system is often faced with overcoming substantial
scepticism of any proven ability of the WUA to perfonn such tasks. A rehabilitation or
assistance progranune can strengthen these newly formed WUAs by assisting their governing
bodies, the Main Conunittee and General Assembly, in withholding rehabilitation benefits from
system beneficiaries until full WUA compliance is obtained on the four deliverables mentioned
above.
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Financing participatory irrigation
management in Sri Lanka

In the first week of May 1994, the Sri Lankan Parliament discussed and passed Amendments
to the Irrigation Bill in which farmers' organizations are given the opportunity to operate and
maintain irrigation infrastructure below the distributary-canal level in exchange for exemption
from paying water taxes. The following is an excerpt from the discussion in parliament:

The Minister of Forestry, Irrigation and Mahaweli Development:
"The Amendments to the Irrigation Bill seek to transfer to fanner organisations more

powers to see that fanners get a better service. The bill does not intend to levy taxes
on the fanners, but fanner organisations will be responsible for the maintenance of
irrigation works. "
An opposition MP:
"These amendments could cause burdens on the fanner organisations who will have
to undertake the maintenance of the distributary systems which hitherto was done by
the Department of Irrigation. If this is the case you must think about allocating a
grant for each fanner organisation. "
Another opposition MP:
"You propose (.. )fanner organisations to levy a taxfor the supply of water (.. ). You
are only using these organisations to collect the money for you and make them bear
all the responsibilities for this. "
A Minister:
"The opposition gave a wrong interpretation to this bill. These amendments are
geared to bring about more participation by the fanners in conducting their affairs. "
An opposition MP:
"These amendments will not benefit the farmers. It is like changing pillows for a
headache. You have empoweredfanner organisations to impose levies and supervise
the distributary systems. This should be the responsibility of the government. "
The Minister again:
"The bill seeks to get the participation of the Fanners Committees in the
management and the maintenance of the irrigation systems. This work is now being
done by technical officers. I personally know how inefficient some of them are. (..)
fanners themselves would decide whether any taxes are to be levied or not. There
is no compulsion on the part of the government. As far as the government is
concerned the tax is being abolished. "
("Daily News" 4 and 5 May 1994)

This parliamentary debate not only reflects the political senSItivIty of farmers'
involvement in operation and maintenance (O&M) activities, but also illustrates how the debate
on sharing financial responsibility for O&M by levying water taxes or fees is mystified by

Wim H. KWezen .
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opportunistic political statements on farmers' capacities to contribute financially to irrigation
management. Similar to other countries in south Asia (Sampath 1992; Yudelman 1993), the
cost of operation and maintenance of irrigation systems has been rapidly increasing in Sri
Lanka (Aluwihare and Kikuchi 1991). At the same time, however, new settlements and
programmes to rehabilitate the physical infrastructure, with or without the involvement of
farmers, did not realize the full productive potential of rice agriculture (Gunatilleke et al.
1992). These developments raise serious questions on the modes of state interventions chosen
to increase the growth in irrigated crop productivity and to face the crisis in financing
irrigation, particularly with respect to recurrent costs involved in the daily operation and
maintenance of the systems.

In Sri Lanka, the discussion on sharing O&M responsibilities started more than a decade
ago when the government introduced various participatory management programmes (Raby
1991). A major concern about participatory management programmes in Sri Lanka is that
reallocation and mobilization of resources jointly by farmer organizations and irrigation
agencies have not sufficiently met the official goals of participatory management policies, The
expected improvement of irrigation performances and a reduction of operation and
maintenance expenditures by the agencies have occurred only in a few cases. On the other
hand, some farmer organizations (and within them certain groups of farmers) have used these
official policies to meet their own interests; for example, moderate improvements have
materialized especially in the spheres of input provision and rice marketing by some farmer
organizations. At present two opposite ways of thinking dominate the discussion on
participatory management policies in Sri Lanka. On the one hand, some policy-makers, under
pressure of the international donor community, highlight the moderate successes of farmer
organizations and try to apply current participatory management approaches to as many
schemes as possible. Problems that have occurred earlier are then likely to be repeated.
Others, however, are concerned about the physical deterioration of irrigation systems after
farmers have taken over O&M responsibilities and the consequences of this both in terms of
productivity and sustainability. They see the lack of some farmers' willingness to really take
over the responsibility for operation and maintenance as evidence that "participatory
management is a useless exercise" and argue that irrigation agencies should regain full
responsibility for operation and maintenance. This viewpoint assumes that the quality of
maintenance would have been better if it were the responsibility of the agencies. However,
so far, this cannot be sufficiently supported by evidence.

Why have Sri Lankan participatory management approaches failed to go beyond rather
limited institutional diagnoses and policy prescriptions, i.e., to the establishment of farmer
organizations to take over responsibilities from the government? One explanation might be
found in the way irrigation is generally financed. Repetto (1986) has described the near
complete absence of commercial principles from the fmancing of irrigation. He shows how
staff of irrigation agencies, donors, consultant agencies, politicians, as well as influential
farmers and powerful farmer organizations try to maximize the flow of funds and other
resources they control. By using rent-seeking analysis, Repetto demonstrates the tendency of
public irrigation agencies to try to recover costs for services in a context where there is no
official institutional and financial accountability between farmers and system managers. With
the absence of accountability, farmers fail to pay their fees. And since the agencies do not
financially depend on these fees, they have little incentive to provide farmers with a better
service, with the result that real improvements in operation and maintenance are not effected.
During the last decade, the Sri Lankan government declared economic liberalism, with its
preference for a private sector and open market economy as the driving force behind
development policies (Gunatilleke et al, 1992). Economic liberalism has also been the impetus
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behind financial and institutional refonns in the Sri Lankan irrigation sector. Raby (1991)
argues that "the compelling motivation for farmer participation in Sri Lanka did not come
from the government or managing agencies. It was a result of the pressing economic need to
make irrigation systems economically viable enterprises. Financial solvency and profitability
are thus the ultimate yardstick for an evaluation of such participatory efforts". However, the
question is, to what extent has the Government of Sri Lanka implemented financial and
institutional strategies that would support these economic policies? Has there been a shift from
administered allocation of irrigation resources to market-detennined allocation, and has
decision making regarding local resource mobilization been decentralized?

This paper addresses the question: "How are the operation and maintenance of a jointly
managed irrigation system in Sri Lanka financially managed by both the agency and fanner
organizations involved?" The paper first describes the official goals behind the participatory
management policy and then evaluates its achievements in one large-scale scheme. It then
identifies some of the strategies farmers and officials have developed to make participatory
management financially viable, and discusses whether these strategies have proved to be
powerful incentives to improving O&M performance at and below the distributary-canal level.
Finally, the paper questions the future role of government agencies and fanner organizations
in fmancing locally managed irrigation.

The paper draws on preliminary findings of a comparative study on participatory
management in large-scale irrigation systems in Sri Lanka.

THE SETTING: KAUDULLA IRRIGATION SCHEME

Policy and legal background

The Government of Sri Lanka established the Participatory Irrigation System Management
Policy through a Cabinet Paper in December 1988 (IIMI 1993). Although various agencies
have been introducing participatory management programmes since the mid-1980s, the May
1994 Amendments to the Irrigation Bill now legally provide that in return for taking over
financial responsibilities for O&M of distributary and field channels, farmer organizations are
to be exempted from payment of any form of service fee or water tax to the government. One
of the programmes that focuses on the implementation of the participatory management policy
is the Integrated Management of Major Irrigation Schemes (INMAS), created in 1984 to
coordinate the services the various government agencies provide to fanners, as well as to
promote farmer participation in O&M within 35 major schemes. The most important tools to
achieve these are the Distributary Canal Organizations (DCOs) and the Joint Management
Committees through which officials and farmers jointly plan and manage irrigation O&M.
INMAS is managed by the Irrigation Management Division (IMD).

Kaudulla Irrigation Scheme

With its official registered command area of 5088 hectares (ha), Kaudulla is one of the largest
tank-fed schemes that comes under the INMAS programme. Although the tank has a storage
capacity of about 122 million cubic metres (Mm3), which is a quite generous amount for its
command area by Sri Lankan or by international standards (Abernethy 1985), occasionally
water shortage occurs in the dry yala season, primarily owing to the dramatic increase in
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FIGURE 1
Institutional set-up, Kaudulla Irrigation Scheme, 1994
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encroachment! and illicit tapping of water to irrigate highlands. The approximate mean annual
rainfall is 1300 mm. Rice is the main crop in both the wet molw season and the yala season.
The tank, which occasionally also receives water from the Mahaweli Ganga System, feeds two
main canals from which a number of Distributary Canals (DCs) and a small number of Field
Channels (FCs) take water by means of fully adjustable disc gates. The scheme is divided into

Some unofficial sources report [hat the actual irrigated area must be over 7000 ha.



Irrigation management transfer 247

23 hydrological units ("tracts") that vary greatly in size (80 to 260 ha). Each tract has one or
more distributary canals, from which a number of field channels take water to the 10 to 25
field inlets per field channel. A major part of the main system infrastructure, and most of the
distributary canals and field channels are unlined.

Kaudulla is located in the dry North Central Province. It is part of a resettlement project
that was rehabilitated and expanded in the late 1950s to allot land to resettlers from the wet
zone in the south. Allottees were given approximately one hectare of rice land and 0.4 ha of
highland for homesteads.

Institutional structure

One of the main tasks of the INMAS project manager was to establish farmer organizations,
the so called DCOs, in each of the 23 tracts. Twenty-six institutional organizers were
employed to help to organize the DCOs. The initial idea of creating DCOs was to gradually
turnover O&M responsibilities to them. Each DCO has a president, a secretary and a treasurer
who are elected in the annual general meeting. The responsibility of these office bearers
includes calling monthly DCO meetings, organizing shramadana (collective free labour) for
cleaning, and maintaining contacts with banks and agencies, particularly with the Irrigation
Management Division and the Irrigation Department. Elected FC leaders are responsible for
organizing O&M at the field-channel level, as well as for reporting problems of water users
to the monthly DCO meetings and to the DCO office bearers.

A key element in the INMAS approach is the creation of Joint Management Committees
at scheme level. In addition to the project manager (who coordinates the joint activities and
presides over the monthly meetings) and his staff, the presidents of all 23 DCOs, as well as
representatives of the Departments of Irrigation, Agriculture, Agrarian Services and a number
of other departments participate in the Committee. Occasionally, representatives of banks,
cooperatives or marketing boards are invited to attend a meeting. Figure I gives an overview
of the institutional set-up of the Kaudulla Irrigation Scheme.

PARTICIPATORY MANAGEMENT PERFORMANCE ACHIEVEMENTS

In this section, the achievements of the participatory management programme in Kaudulla are
evaluated according to the two official policy goals, which are:

o Increasing the share of O&M expenditure borne by the farmers by transferring a large
portion of the O&M responsibilities to them. This would help relieve pressure on the
government budget.

o Improvement of the productivity of the irrigation schemes through improved farmer
ability to manage the system to serve crop needs (IIMI 1993).

Four general indicators will be used here to evaluate the achievements (cf. Perera 1986):

1. Institutional development as an overall tool, both to coordinate inputs and services and
to be able to transfer some of the O&M responsibilities to the farmers.

2. Harmonization of the various inputs and services necessary for increasing agricultural
productivity, with special focus on the delivery of irrigation water.

3. Reduction in the Irrigation Department's O&M expenditures.
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4. Participation of DCOs in O&M management decisions and activities at and below the
distributary-canal level, as well as increasing the DCO's degree of management
capability.

Institutional development

In Sri Lanka, participatory management in irrigation has been mainly confined to the establish
ment of farmer organizations and joint management committees. A recent reconnaissance
survey shows that farmer organizations have been established in almost all schemes (11MI
1993). Kaudulla farmers and officers have repeatedly reported that the major achievement of
the INMAS approach is that it has helped to narrow the gap between them. One can observe
that project management staff work closely with other agencies as well as farmers. With the
termination of funding of the INMAS Programme coming up soon, the number of Institutional
Organizers has dropped from 26 in 1991 to 5 in 1994. The Institutional Development Officer
became the Project Manager in charge after the Project Manager himself resigned.

System-level farmers' organization and the Joint Management Committee

Kaudulla is one of the first schemes in which farmers, with major support from the project
manager and his staff, succeeded in federating the DCOs into a system-level farmers'
organization. This organization not only serves the DCOs, but is very active in the Joint
Management Committee as well. Already, after a few years, this system-level farmers'
organization has become so active and effective in coping not only with irrigation-related
issues, but with marketing and input supply activities, that it has been able to take over the
chair of the Joint Management Committee from the IMD Project Management.

Although it is reported that there have always been difficulties in getting all committee
members committed to take up joint management activities, the Joint Management Committee
in Kaudulla has become well known for its success in bringing the various parties together to
discuss issues of mutual interest that go far beyond those related to O&M responsibilities.
From previous minutes and from observations of the meetings over the last two seasons (1993
94), it has been observed that at least 15 out of the 23 DCOs send their representatives to the
monthly Joint Management Committee meetings.

Establishment of Distributary Canal Organizations

In Kaudulla, the turnover of O&M to DCOs has been a gradual process comprising the
following steps:

1985-1989:
1989:
1990:

1992-1993:
1994:

Future:

Establishment of DCOs, and giving some DCOs maintenance contracts.
Turnover of DC maintenance responsibilities to 7 DCOs.
Turnover of DC maintenance responsibilities to all DCOs, and giving some
DCOs rehabilitation contracts.
Full turnover of DC O&M responsibilities to 6 DCOs.
Full turnover of DC O&M responsibilities to all DCOs, and giving DCOs
operation contracts as well.
Termination of O&M contracts: DCOs become fully independent financially.

Kaudulla is certainly not one of those schemes where "participatory management" is a
mere paper exercise. This is not the place to evaluate fully the performances of the DCOs,
but in short, observations and previous DCO minutes indicate that the elected office bearers
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are committed and try to fulfil their responsibilities to develop the DCOs. Most farmers are
DCO members, who are aware of the existence and the objectives of the DCOs, and who have
been involved in one or more of the DCOs activities, for instance by attending DCO meetings,
electing FC-Ieaders or by participating in shramadana work organized by the DCOs.

COORDINATION OF WATER DELIVERY, SERVICES AND INPUTS

Water delivery and crop intensity

One of the tasks of the Joint Management Committee is to serve as a host to the Divisional
Secretary to chair the Cultivation Meeting in which seasonal planning decisions are to be
jointly made by farmers and officers. I The Joint Management Committee plays a very active
role in planning the first water delivery to the system. While the irrigation engineer presents
relevant hydrological data, the Committee decides on when to start the season and what extent
of the command area will be irrigated. Saving irrigation water for the next season by proper
tank management has become one of the farmers' major concerns in this decision process.

Normally the Irrigation Department recommends that the farmers cultivate only 50% of
the command area during the dry yala season: farmers from head-end areas allow tail-end
farmers to cultivate half of their fields so every farmer will be able to grow approximately 0.4
ha of rice. This is the so called bethma share system (Spiertz 1992). One of the first
achievements of both the project management and the system-level farmer organization was
to encourage the Joint Management Committee to shift away from the bethma system, to
cultivating the full command area, especially in years when there is relatively abundant water
in the tank at the beginning of the yala season. This has resulted in an increase in annual crop
intensity from less than ISO % before 1990 (except in 1986) to 200 % in 4 out of the 5 years
after 1990 (Figure 2). This is a substantial improvement considering the fact that at the same
time the tank duties of both the maha and the yala seasons slightly declined (Figure 3).2

The following example illustrates that the system-level farmer organization has become
a strong institution that is able to enforce the decision to grow the full command area during
yala. As the beginning of the yala 1993 was very dry, the irrigation engineer had advised the
seasonal planning meeting to follow the bethma system. However, the system-level farmer
organization disregarded this advice and argued that they should try to get additional water
from the Mahaweli Ganga System in order to cultivate the full command area. The system
level farmer organization was prepared to take full responsibility for any crop failure that
might occur. Through the help of both the district organizer of the ruling party and a local
Member of Parliament, the system-level farmer organization approached the Director of the
Water Panel in Colombo and even the President of Sri Lanka. The President ordered, by
facsimile, to allocate an extra 12 Mm3 from the Mahaweli Ganga System to Kaudulla tank.
Owing to severe drought only 3.7 Mm3 could be allocated at the start of the season, but as
in previous years farmers again succeeded in cultivating the full command area during yala
season and achieved a 200 percent crop intensity in 1993. Figure 4 shows the extra water

The new amendments transfer the power to make these decisions to thc Joint Management
Committee.

Here the official cropped area (excluding encroached area) is used to calculate the tank duties of
both seasons. The actual tank duty will be even lower owing to the increase in encroached area over
the last few years.
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RGURE 2
Annual crop intensity, Kaudulla Irrigation Scheme, 1978-94
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inflow from the Mahaweli system into Kaudulla tank (in mm per cropped area). Comparing
Figure 4 with Figure 2, it can be seen that only in a few cases the increase in crop intensity
can be explained by the extra water inflow from the Mahaweli system.

Agricultural input supply

The official idea behind the Joint Management Committees was to coordinate inputs and
services that are provided by the various departments. One of the major complaints by both
farmers and the project management is the low participation of some of the key departments
that deal with the supply of important agricultural, legal and administrative services. Despite
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FIGURE 3
Kaudulla Irrigation Scheme tank duties, 1978-94
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this, the Joint Management Committee helped the system-level farmer organization as well as
some DCOs obtain access to government services such as, for instance, the Department of
Agrarian Services, which provides subsidized two-wheel tractors and seed rice. In order to
compensate the agencies' relatively small role in the supply of agricultural services, as well
as to compete actively with local private traders, the organization made the supply of cheap
services to improve the farmers' living conditions their main objective, for which they
developed a number of service-oriented activities.

One of the organization's key activities is to supply fertilizers, agro-chemicals and seed
rice at discounted bulk rates; it was started in 1991. Profits from these activities are used to
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FIGURE 4
Inflow to Kaudula Tank from the Mahawei System. 1985-94 rm duty per cropped _I
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TABLE 1
Input sales by the Kaudulla system-level farmers' organization, 1992-94 (Source: System-level farmers'
organization, Kaudulla)

1992- 1993 1993-1994 1994
1993 Yala Maha Yala
Maha

Fertilizer sales (no. of bags) 3816 5760 2600 3266

Agro-chemical sales (x 1000 Rsl 293 676 426 344

invest in further expanding the services to the farmers. Although data on sales are available
only from 1992 onwards, Table 1 suggests that there has been some seasonal differentiation
in the amount of inputs sold by the system-level farmer organization.! One of the major
reasons for this is the difficulty the organization faces in buying the inputs from the agents
well before the season starts. By the time the inputs get to the organizations' shop, many

These are the official figures of the farmer organization. It is likely that they are somewhat
underestimated.
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farmers have started buying inputs from private traders. The organization sells fertilizers at
prices that are at least 5 % below the local market prices.They see this as their major service
towards the farmers, regardless ofthreats the office bearers receive from local traders. Owing
to severe floods during the maha 1993-94 season the fertilizer sales dropped. Profit is mainly
made on agro-chemicals and seed rice. Profits on fertilizers is low owing to the high transport
cost involved in hiring a lorry. Other costs include the maintenance of a shop and an office,
an accountant and a small salary for the chairman. In spite of the organization's ability to keep
a steady positive balance of more than Rs 100 000 (US$ 21(0) over the last two years, access
to capital is seen as the most important constraint to further expansion of the sales.

Reducing the agency's O&M expenditure

In Sri Lanka, actual operation and maintenance expenditures are determined and allocated by
higher authorities and may not be based on real requirements and the possibility of recovering
recurrent costs from the farmers. Operation and maintenance budget requirements are first
submitted to higher management levels, then to the Ministry, and finally to the Treasury. The
submitted estimated requirements are then adjusted due to budgetary constraints.
Consequently, the final allocations by the Treasury are much less than expected. Allocations
can be adjusted throughout the year. As a consequence, irrigation system managers cannot be
certain what the eventual annual operation and maintenance allocation will be, which makes
local operation and maintenance decision making very difficult. A TEAMS study on operation
and maintenance costs of five major schemes clearly demonstrates that a centralized allocation
of funds results in unrealistic budget estimates and inefficient operation and maintenance
programmes. Also, it does not sufficiently encourage system managers to identify and
prioritize items of maintenance work, nor does it provide incentives to prepare a performance
oriented programme of operation and maintenance activities, in physical and financial terms
(TEAMS 1991).

By turning over some O&M responsibilities to DCOs, the agency hopes to reduce its own
financial contribution to O&M. This can basically mean two things: the agency's contribution
to O&M declines in terms of absolute expenditures, or the agency's expenditures remain the
same but the quality of O&M increases owing to a higher contribution by farmers. Figure 5
shows that although the annual O&M expenditures in Kaudulla (in constant 1993 prices) have
decreased since the start of the INMAS programme in 1984, this reduction is not considerable:
from RS 3.4 million (US$70 212) in 1984 to RS 2.9 million (US$60 402) in 1993. 1 The
actual O&M expenditures per hectare of cropped area have slightly decreased if one considers
the increase in crop intensity over the last five years. The expenditures in Figure 5 include
expenses for regular O&M, as well as priority maintenance and casual maintenance labourers,
but exclude the cost of regular agency staff. The expenditure for regular O&M dropped,
especially from 1985 to 1989. The sudden increase in total O&M expenditures in 1990-91 is
mainly due to charging deferred maintenance of the main system to a so called priority
maintenance budget, which contributes about 30 to 50% of the total O&M budget (Table 2).
While the expenditure for regular O&M remains at more or less the same level, the budget
for priority maintenance has declined, which explains the slight reduction in O&M expenses
since 1991. As is shown in Table 2, the total O&M expenses include expenses for casual
maintenance labourers, which have also remained at the same level.

US$ 1.00 equals Rs 48.00 (1993 average rate).
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FIGURE 5
O&M, system improvement and other expenditures of Kaudulla Irrigation Scheme, 1983-93 (in
constant 1993 rupees)
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Although officially the DCOs have taken over O&M responsibilities at and below the
distributary-canal level, this has had few implications for the actual O&M expenditures at the
system level. It is difficult to assess to what extent this is due to under-allocation of the O&M
budget. The Irrigation Engineer claims that he still faces an under-allocation for total O&M.1

Furthermore, throughout the year, it remains uncertain what the eventual O&M budget will
be. The 1994 budget has already been changed twice and in June 1994 the Engineer was told
to cut his budget further by another 20%. This example not only suggests that the actual O&M

The estimated 1994 O&M budget submitted by the Irrigation Engineer is 2.15 times higher than the
actual allocated budget.
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TABLE 2
Breakdown of O&M expenses, Kaudulla Irrigation Scheme, 1990-94 (in constant 1993 rupees)

255

Year Regular Regular Priority Maintenance TotalO&M
operation maintenance maintenance labourers

1990 284939 691 902 1 385 298 455067 2817206
(10.1) (24.61 149.1) (16.2) (100)

1991 488382 909140 1 453219 545366 3396107
(14.4) (26.7) (42.81 (16.1) (100)

1992 470784 963224 1 100855 546239 3081 132
115.3) (31.3) (35.7) (17.7) (100)

1993 432877 1 059 501 966 955 439 997 2899330
(14.9) (36.5) (33.4) (15.21 (100)

1994 400000 900 000 Not yet 612000 Not yet
(Allocated) known known

Note: Numbers in parentheses are percentages of total O&M.
Source: Office of the Irrigation Engineer, Kaudulla.

expenditure is determined by an allocation from above rather than by real O&M requirements,
but it also shows that irrigation system managers are not financially independent of their
headquarters, which makes local O&M decision making very difficult. The engineer uses two
strategies to cope with this under-allocation and uncertainty. Some of the regular O&M work
to be done is covered by funds under a rehabilitation programme that started in 1986-87
(Figure 5). The other strategy is to reduce the quality of the work to be done, for instance,
by desilting the main canal only once instead of twice a year.

Comparing Kaudulla with other schemes might give us an indication of the actual level
of O&M expenditure in Kaudulla. Fernando (\993) reports on four different studies in which
attempts have been made to quantify irrigation O&M target and actual expenditures in Sri
Lanka. One study concludes that a typical O&M allocation for a major irrigation scheme is
about Rs 380 (US$7.9), whereas the actual O&M requirement was found to be between Rs
1 325 (US$27.6) and Rs 1 800 (US$37.5) per ha as an average for both the main-system and
the lower-system levels (all in 1993 prices). Based on a study in 12 DCOs, the actual O&M
cost of the DCO area was found to be about Rs 212 (US$4.4) per ha. In Kaudulla, the
regular O&M expenditure per hectare in 1993 was Rs 293 (US$6.1), which is lower than the
average found by Fernando, assuming that his data only include regular O&M. The total
O&M expenditure (without regular staff salary) is Rs 570 (US$11. 9) per hectare if one
includes priority maintenance and casual maintenance labourers. This is higher than the Rs 380
found by Fernando, but still lower than his estimated requirement.

Establishing distributary canal organizations and improving O&M

Although the collection of quantitative data to assess O&M performances has not yet been
completed in this study, qualitative documentation of O&M activities suggests that the aimed
improvement of O&M at the distributary-canal level has not yet been fully achieved. The
following examples, which are derived from one DCO in the middle reach of the system,
support this observation.
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TABLE 3
Provision of inputs and services by a sample distributary canal organization with 300 members 1991-94

1991-92 1992 1992-93 1993 1993-94 1994
Maha Vala Maha Vala Maha Vala

Fertilizers and chemicals 13 110 na 276 111 no
sold (x As 10001 sales

Aice marketing Ix 1000 kg) 10.2 1.5 78.9 36.4 232.4 298.
5

Number of farmers that 21 18
hired DCa tractor

Source: DCa accounts.

Before official turnover of maintenance, farmers used to clean the distributary canal and
field channels. Cleaning of both the distributary canal and the field channels through
shramadana has only slightly improved in terms of number of labour days. Farmers are
generally not willing to voluntarily contribute labour for maintenance work that goes beyond
regular cleaning, such as earth work to repair a bund.

Before turnover, water distribution was organized by the Vel Vidana, a traditional local
irrigation officer who was generally accountable to the water users. Now water distribution
is the responsibility of the DCO at the distributary-canal level and the FC-leaders at the FC
level. Although some DCOs have appointed a Yala Palaka (a ditch tender), other DCOs do
not want to invest in such a person but rather try to operate the distributary canal with the help
of the DC-leaders and the FC-leaders. In the DCO monitored for this study, this has resulted
in an ad hoc operation of the FC-gates, because these leaders are generally not able to
implement a set rotation schedule. At the field-channel level, farmers report that there has
been no change in the way water is distributed before and after turnover.

Almost all FC-leaders complain that they get little participation from the water users
along their field channels. It is hard to motivate farmers to contribute to shrarnadana, and the
leaders lack the authority and legal support to have farmers follow the rotation schedule they
have agreed upon. Some farmers are suggesting there should be a return to the Vel Vidanes
who, unlike the present FC-leaders, were paid a share of the harvest. This was an incentive
for them to be accountable for the way they operated the system below the distributary-canal
level.

In summary, the participatory management programme implemented in Kaudulla irri
gation scheme has not yet fully realized its official objectives. However, other unanticipated
positive results have occurred, particularly through the system-level farmer organization. The
system-level farmer organization has been effective in developing agricultural input services
to the farmers, as well as in making decisions on seasonal water allocation at the system level.
On the other hand, the turnover of O&M responsibilities to DCOs until now has had only a
marginal effect on the reduction of the irrigation agency's O&M expenditures. Although most
farmers are enthusiastic about the DCOs as well as the system-level farmer organization, there
has not yet been a strong incentive for farmers to take over O&M. Why is this'! Below, I
argue that one of the reasons is the way farmer organizations at different levels, as well are
farmer organizations and agencies, are financially related with each other. It is argued herein
that these financial relationships do not provide sufficient incentives to DCOs to actually feel
responsible for O&M at the distributary-canal level.
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FINANCIAL ARRANGEMENTS AT THE DISTRIBUTARY-CANAL LEVEL
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A key issue for turnover is the way in which farmer organizations try to become both
financially viable and financially independent of agency support. The financial viability of
DCOs in the Kaudulla Irrigation System is greatly detennined by the way these organizations
are financially related to both the system-level fanner organization and the irrigation agency.

DCOs' income-generating activities

As with the system-level fanner organization, provision of agricultural services to fanners is
the main priority of the DCOs. Although farmers know that improvement of O&M is one of
the official goals of the turnover policy, interviews with DCO-leaders and water users indicate
that only few of them see better water distribution and shramadana for canal cleaning as
priorities. DCOs in Kaudulla have developed the following services to their members:

o Hiring out two-wheel tractors to farmers at prices below the market price. These tractors
could be bought at subsidized prices against favourable interest rates and instalment
arrangements.

o Bulk purchase of fertilizers, agro-chemicals and seed rice below market prices. The
DCOs buy these inputs either through the system-level fanner organization, or directly
from wholesalers and cooperatives.

o Bulk storing and marketing of rice at prices that are higher than those paid by local
traders and middlemen. This marketing takes place either through the government Paddy
Marketing Board, or directly to traders.

o Taking over system rehabilitation contracts from the Irrigation Department for essential
structural improvement. Five percent of the contract value must be deposited in the DCO
fund.

o In addition to the above activities, DCO-leaders negotiate favourable conditions for DCO
loans with banks and some agencies.

These activities help organizations to build up funds. Taking over rehabilitation contracts
used to be the main source of income for DCOs in the early 1990s. At present, DCOs make
most profit from hiring out tractors and rice marketing. Table 3 shows the increase, the kind,
and the level of services provided by one sample DCO with 300 members. Owing to lack of
sufficient capital they had to cease their sales of fertilizers and agro-chemicals. The table also
shows the dramatic increase in the organization's involvement in rice marketing.

The lack of rice storing capacity and transport facilities prevent the DCO from earning
a higher income from rice marketing. Most farmers strongly support these activities, because
they personally benefit from the better prices and they acknowledge the importance of these
activities for making the DCO financially sound. However, not all fanners are interested or
able to benefit from these services. A considerable group of fanners still take inputs from
private traders as they have a long-term- indebtedness relationship with these traders, from
which it has proved to be hard to escape. Although the prices fanners pay to traders are
higher than the prices they would have to pay to farmer organization, traders are willing to
supply inputs on a loan basis, something which the farmer organization cannot do. But it is
exactly the repayment of this loan that keeps the relationship going. Another group of fanners
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has illegally rented or mortgaged in land from official settlers. I As this is only for one or a
few seasons at the most, these farmers hardly developed commercial relationships with the
farmer organizations. These "sideline" sources of income are not invested in improvements
in O&M. The organization uses these earnings to build up a revolving fund to be able to
purchase more inputs or to construct a rice store.

Relationship between the DCOs and the system-level farmer organization

There is a close financial relationship between the DCOs and the system-level farmer
organization. In order to be able to build up sufficient funds to purchase agricultural inputs,
the system-level farmer organization requests DCOs to deposit an average amount of Rs
10 000 (US$208) per DCO, to be repaid with 5% interest. So a considerable part of the
profits made by DCOs is invested in the system-level farmer organization, which is not
involved in O&M below the distributary canal. However, this relationship has already created
several problems that might endanger the financial sustainability of the system-level farmer
organization. As the DCO is investing this amount in the system-level farmer organization,
they expect a real improvement in the provision and cost of inputs. Owing to transport
problems and lack of capital, the system-level farmer organizations have always had
diffIculties in distributing inputs on time. This has caused some DCOs to develop their own
channels for providing inputs or, in some cases, to return to the local traders. As a
consequence, such DCOs have lost the incentive to invest further in the system-level farmer
organization and have terminated their financial contribution to the system-level farmer
organization. This has jeopardized the existence of the system-level farmer organization since
it depends on the financial support of the DCOs. 2

DCOs and system rehabilitation contracts

A USAlD-funded Irrigation System Management Project was started in Kaudulla in 1986. It
included rehabilitation and the improvement of irrigation structures in distributary and field
channels. The annual budgets for these works in Kaudulla differ, but range from Rs 5.6 M
(US$117 (00) in 1993 to Rs 15.5 M (US$322 (00) in 1991 (in 1993 prices, see Figure 4). In
this project, DCOs were given priority to undertake contract rehabilitation work in their
respective distributary areas at estimated rates. An advance of 20% of the value of the contract
is paid to the DCO prior to the work (Fernando 1993). Each DCO is allowed to undertake
contract work costing up to Rs 750 000 (US$15 625). In Kaudulla, DCOs have agreed to
deposit 5% of the value of the contract into the DCO fund to help them to build up their
financial capacity.

Also, a sample DCO undertook many contract works and was able to make money out
of this as well. However, in terms of financial management and incentives, many problems
have occurred (in addition to some prohlems with the quality of the work done, which is not
elaborated on here). In some cases, there is a broad gap between the time the technical
assistant made the estimate and the moment the final payment was made. With rapid inflation
of wages and costs for materials, DCOs have found it difficult to complete the work within
estimated costs. It has also been reported that some DCOs could not repay the contract

Although official seHlers get a life-lime lease contract from the government, the ownership of the
land remains wilh the state.

The system-level farmer organization is not officially registered under section 56A of the Agrarian
Service Act. NO.4 of 1991, which makes it very difficult for them to get access to bank loans.
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advances after eventually deciding not to take the contract. Except for fanners hired as
labourers, fanners are not involved in contributing to or supervising the work. Only in a few
cases were fanners prepared to fulfil the agreement between the Irrigation Department and the
DCO to contribute voluntary labour to do the necessary earthwork for rehabilitation works in
the Fe. DCO-Ieaders and FC-Ieaders repeatedly stated that the only reason to undertake
contract work is to be able to earn an additional income, rather than being interested in
improving the system. Contract work has helped some DCOs to increase their income, but it
has not been an incentive to fanners to increase their commitment to future maintenance and
repairs. Rather than using the income for O&M, the DCO uses the money to develop other
agricultural support services.

DCOs and O&M contracts

In addition to the rehabilitation contracts described above, the Irrigation Department pays the
DCO a small sum for maintenance of the distributary canal and, since the official turnover of
operation in 1994, for operation activities as well. In 1992 and 1993, 20% and 33%,
respectively, of the system's regular maintenance budget were allocated to DCOs for
maintenance contracts. In 1994, about 30% of both the regular maintenance and the regular
operation budget is allocated to DCOs. This amount averages Rs 80 (US$1.7) per hectare.
The idea behind handing over O&M contracts to DCOs is to motivate farmers to carry out the
work. It is hoped that DCOs will carry out weeding, cleaning and desilting through voluntary
labour and that the contract funds will be used to provide tea to the fanners who do the work
and, if necessary, to buy some materials. From 1994 onwards the funds can also be used to
appoint a ditch tender. The Irrigation Department regards these payments as incentives for
DCOs to get them more actively involved in O&M. This is why they only pay Rs 80 per
hectare, which is approximately one-third of the estimated required amount for O&M of the
distributary. However, as described in the previous section of this paper, this has not proved
to be an adequate incentive to invest in improving O&M. In a sample DCO, fanners reported
that they have not been participating in distributary canal cleaning for two years because they
assume that the O&M funds paid to the DCO are sufficient to hire contract labourers, which
would, as they argue, exempt them from contributing their labour. However, most DCOs do
not use the money for canal maintenance. In most cases, it has been observed that the funds
are used for other DCO activities. In one case, DCO leaders intended to use the operation
allocation to hire a bus for a religious tour around the island.

Awarding contracts is not a problem as long as there is a clear and consistent relationship
between this kind of financial support and the level of farmers' contribution. However, in the
case of the contracts, this is not the case.

Water tax and membership fees

Small and Carruthers (1991) argue that irrigation agencies should rely more on operation and
maintenance cost recovery from the farmers in order to make these agencies more accountable
for the services they provide. This does not necessarily imply that allocations from the central
government or Treasury should cease altogether. They can continue, albeit at a declining
proportion of total cost. Allocations should also be made in tenns of both real operation and
maintenance requirements and the agencies' efforts to collect fees from the fanners.

Efforts in the early 1980s to establish a user fee in Sri Lanka failed, partly because there
was inconsistency between the project-level, specific eannarking of fees and the project
specific agreements about the government's portion of operation and maintenance budget.
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FIGURE 6
Flow of funds in Sri Lankan irrigation financing and farmer organizations
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Political unrest in the late 1980s made fee collection altogether impossible. At present, paying
water taxes is still subject to political discussion and propaganda (as the introduction of this
paper makes clear), with the result that very few farmers pay these taxes. The highest
recorded amount of water taxes paid in Kaudulla was in 1987 when a little over Rs 260 000
(Rs 53 per hectare, or Rs 64 per farmer) was collected. Since then the payment has declined
dramatically to almost nil after 1991.

The May 1994 Amendments to the Irrigation Bill now legally exempt farmers from
paying water taxes to the government if they take over O&M responsibilities. They give
DCOs the right to collect fees from the water users, which they can use within their own
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organization. In fact, DCOs have been collecting these fees already for a number of years.
DCOs in Kaudulla expect each member to pay Rs 100 per successful crop. A survey done in
one DCO found that after the inception of the DCO, members paid these fees for only 2 to
3 seasons. Over the last few seasons, the DCO collected fees from only a few farmers. DCO
leaders reported that they do not have the authority or power to force members to pay. Water
users complain that paying DCO fees has not resulted in an improvement in water delivery
by the DCO. Some farmers reported that they think that paying fees to the DCO would
exempt them from contributing to shramadana for canal maintenance. Unlike the profits from
marketing activities, which directly benefit the farmer, generally, farmers have no idea what
is done with the fees, nor do they see how to make DCO leaders accountable for using this
money in a way that improves water delivery to their fields.

DISCUSSION AND CONCLUSIONS

Some farmers have strategically used the establishment of farmer organizations to improve
their access to better and cheaper services, especially in terms of water supply at the system
level and provision of agricultural inputs. And, with the help of the project management and
other agencies, farmers have learned to expand these services and build up financially sound
farmer organizations. As far as these achievements are concerned, new pillows have eased
some of the headaches of a group of farmers that has access to the services of the farmer
organization. Without wanting to disregard these achievements, the question still remains what
good participatory management has done to the agencies' objectives. Evaluation of the
financial arrangements created at the level of the distributaries by both the irrigation agency
and farmer organizations themselves show that these arrangements have failed to become
powerful incentives for significantly reducing O&M costs and improving O&M. Although the
widespread concern among agency staff about the effectiveness of participatory management
in Sri Lanka should be taken seriously, one should be slow in blaming it all on the farmers'
involvement in local resource management. The basic conclusion of this paper is that it is not
fair to attribute the disappointing results in system management to the fact that some of the
management responsibilities have been handed over to farmer organizations. The main reason
for this conclusion is that participatory management has only partially been implemented. A
mere handing over of responsibilities is not sufficient to make farmer leaders and agency staff
accountable for their financial share of the responsibilities. Far more dramatic financial and
institutional changes in the way irrigation are financed is required to make participatory
management useful not only for some farmer organizations but for the agencies as well. The
discussion on the conditions for these institutional changes can be framed around the following
four questions:

1. Who is financially responsible for what?

Participatory management programmes focus too much on sharing activities, without
making clear who is financially responsible for these activities and who can be made
financially accountable if these activities do not take place. The key to sharing financial
responsibilities is clarity, from the sides of both the agencies and farmer organizations.
Both agency staff and farmers do not really know what they are up to in the near future.
Project managers and engineers receive instructions from their headquarters to stop
handing over O&M contracts to a DCOs, but still the payments continue. Farmers are
not interested in investing their DCO income in O&M activities because experience has
shown them that the agency continues to provide O&M contracts to DCOs. There is a
lot of uncertainty about the continuation of the O&M contracts. And farmer leaders do
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not sufficiently make clear for what the fees they are collecting from the farmers are
used.

2. Is the Government sufficiently equipped institutionally to share rmancial
responsibilities with farmers?

Figure 6 illustrates that in Sri Lanka the only source of financing irrigation is the central
government budget. The irrigation agency's budget is completely dependent on annual
allocations from the central government. Allocations are neither decided in terms of
actual requirements, nor by the level of irrigation cost recovery. Managers of irrigation
systems are financially not dependent on the way they locally mobilize resources. The
agency's intention of motivating farmers to manage O&M by involving them in contracts
has proven to be counterproductive. Likewise, handing over the rehabilitation contracts,
apparently, has not sufficiently motivated farmers to take over full management of O&M.
These "incentives" preserve the existing relationships between farmers and the agency,
in which the former are financially dependent on the latter, without giving farmers proper
tools to make both agencies and farmer organizations more accountable for their O&M
responsibilities.

3, Can farmers take over financial responsibility?

The current policy assumes that turning over financial responsibility to farmers will
increase the financial accountability of O&M and consequently improve it. But the
question whether farmers can carry the financial burden remains. The major argument
of agency staff for not abolishing direct or indirect subsidies, and consequently not
establishing accountability mechanisms, is that farmers are too poor to contribute
financially. And indeed, an agricultural income survey done among 20 households in
Kaudulla shows that on an average farmers had a net loss of Rs 1 100 from their maha
1993-94 rice production l , whereas they had a marginal net income of Rs 7 300 from
their yala 1994 rice production.

However, should the popular notion of politicians and government staff that farmers are
individually unable to pay for some of the costs involved in system management be
replaced by the questipn whether multiple functional farmer organizations can be made
financially responsible? Many scholars and policy-makers argue that water users
organizations should not take on commercial activities as this might distract them from
their operation and maintenance responsibilities. However, in practice, these
organizations are highly interested in providing services and agricultural inputs, and there
is no way or rational that would prevent the organizations from doing so. Although, up
to now, many farmer organizations have not been able to become financially independent
of direct or indirect government subsidies, some organizations have shown that farmer
organizations have the potential to become financial viable.

The fact that farmers strategically use their organizations for purposes other than
improving O&M brings us to the question on the definition of farmer organization in
participatory management. The Kaudulla case shows that farmers define the role of their
organizations more (and predominantly) in terms of providing agricultural services to
their members than in terms of O&M improvement. Policy-makers and agency still see

This is partly because of the low yields owing lo severe floods during the maha season.
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fanner organizations merely as a means to improve O&M, regardless of whether these
organizations are at all interested in contributing to such improvements. The observation
that farmers use their organizations for other activities than O&M should have
implications for participatory management policies in general and for the role that is
defined for the various supporting agencies. The question is arising as to whether the
approach of the participatory management programmes to concentrate on farmer
organizations taking over O&M responsi-bilities is the right one. If fanners are mainly
interested in developing capacities other than O&M, then why the need for the Irrigation
Department to provide financial support to fanners? And, should not the government
support the tendency of the fanner organizations to develop multiple functions? The
Kaudulla case suggests that multi-functional organizations have greater potential to
provide more incentives to fanners to work together and make their organizations
financially viable. The next step then would be to see whether these financially sound
organizations can provide an important contribution to O&M improvement.

4. Is there a sufficiently strong legal foundation for participatory management?

One of the major problems in Sri Lankan participatory management policies is that the
concepts of participatory management and the vesting of irrigation management
responsibilities are not defined precisely enough. Handing over some management
responsibilities does not remove the ultimate control of the government over resources.
Both land rights and the ownership of the physical works remain with the government.
Fanner organizations as well as farmers' representatives in the project management
committees have to take on duties and responsibilities, but they do not get the necessary
rights and the authority in return. Without these rights and authority fanners will have
little de/acto control over resources and funds. Under these circumstances fanners might
find it difficult to enforce a system in which both fanner leaders and agency staff can be
made accountable for the way they mobilize funds and resources for the improvement of
system management. Participatory management processes will not create effective
property rights to land, water and physical works. Legal provisions to share rights and
authority should be a precondition for, not the outcome of, participatory management.!
Unfortunately neither the act under which farmer organizations are registered2 , nor the
new amendments to the Irrigation Ordinance provide these rights.
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The same argument is made by Seckler (1993) in his discussion on the relationship between the
development of water markets and property rights.

This is the Agrarian Services Act 59a.
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How to turn over irrigation systems to farmers?
Questions and decisions in Indonesia

The continual growth of state intervention has been a prominent part of irrigation development
around the world. Dissatisfaction with poor perfonnance of government management in
irrigation and abundant examples of irrigation systems well managed by fanners have
encouraged consideration of turning over management to fanners. Irrigation turnover in various
fonns is the subject of increasing interest internationally (Vennillion 1991). This is part of a
more general shift towards deregulation, privatization and greater emphasis on the role of
markets and other organizations besides the state.

Indonesia's programme to turn over small irrigation systems to water user associations is
one case of an effort to restructure responsibilities in irrigation management. Through turnover,
governments may be able to reduce expenditure of scarce resources on activities which fanners
are better able to carry out themselves. Governments can focus their efforts on activities which
require greater financial capability, technical expertise or political authority. Irrigation agencies
can support and work in partnership with more self-reliant local management of irrigation.

By the middle of 1994, the Indonesian Ministry of Public Works had transferred almost
1500 small irrigation systems, which irrigate more than 115 000 hectares (ha), to water user
associations in 10 provinces. Almost a thousand more systems irrigating over 28 000 ha in
Central Java had completed preparation and were awaiting fonnal transfer. This is part of a
long-tenn policy to gradually transfer all irrigation systems smaller than 500 ha to water user
associations. This represents a major shift from previous patterns of government intervention
in irrigation. Turnover converts government investments into locally-owned and locally
managed common property.

BACKGROUND

Farmers originally built and managed most small irrigation systems. Over the years, various
programmes assisted these irrigation systems, particularly during the 1970s and early 1980s
when Indonesia obtained abundant income from high oil prices. This was part of a relatively
successful policy to improve welfare in rural areas and pursue national rice self-sufficiency
(Booth 1988).

Regulations decreed that irrigation systems built or improved by the government become
government irrigation systems. Over time, government intervention converted more and more
of these farmer-managed systems (irigasi pedesaan) into government systems, listed in the
Inventory of Public Works Irrigation Areas. Systems could be redefllled as government systems
because they had received specific fonns of government assistance, because they were lumped
together as part of officially defined irrigation areas with systems which had government

Bryan Brunsatld SMar Dwi Atmanto
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involvement or simply as part of government policies to categorize all systems above a certain
size as government irrigation systems. At times, government assistance meant little more than
a small amount of money spent to build a few new structures. At other times, the government
placed staff in systems to take responsibility for operation and maintenance (O&M). The area
irrigated by government systems forms the basis for calculation of budgets for irrigation
operation and maintenance, providing an incentive for agency officials to expand the area of
"government" irrigation systems.

During the early and middle eighties, a series of projects explored ways to improve
participation in irrigation development in Indonesia (Tobing 1989; Dilts et at. 1988). Pilot
projects demonstrated that community organizers could facilitate farmer participation in the
design, construction and management of small and large irrigation systems. Researchers
documented the widespread existence and continuing competence of traditional irrigation
management institutions. Workshops and seminars brought researchers and government officials
together to discuss the need for policies to improve support to water user organizations and
make use of farmers' competence in irrigation management.

As time went on some government officials and donors were worried that the expansion
of government involvement in irrigation was creating a dependency on the government and that
the government was taking over tasks which farmers could handle better. Continued takeover
would create a tremendous burden on the budget and could lead to a decline in irrigation system
performance. The drop in oil prices in the middle eighties created a fiscal crisis for the
Indonesian Government. It appeared that the government could not simply continue its previous
policies in irrigation. This situation made the government more receptive to discussion of
alternatives.

In 1987, the Indonesian Government declared a policy that it would gradually turn over
all systems smaller than five hundred hectares to water user associations. Turnover was one of
a set of policies designed to improve irrigation operation and maintenance, supported by
projects from the World Bank and the Asian Development Bank. Turnover of small systems
and institution of an irrigation service fee in systems larger than 500 ha were both intended to
improve O&M through greater farmer participation in management and increased accountability
to water users.

The turnover programme is managed by the Directorate of Irrigation I (DOl-I) of the
Directorate General of Water Resources Development (DGWRD) of the Ministry of Public
Works. The Provincial Irrigation Services (PRIS) implement turnover and take part in the
testing and refinement of methods. Researchers from the International Irrigation Management
Institute (IIMI), Andalas University and Padjadjaran University studied and helped formulate
the turnover process. An Indonesian non-governmental organization, the Institute for Social and
Economic Research, Education and Information (LP3ES) helped train government officials and
helped develop and institutionalize the participatory methods used to carry out turnover (Bruns
and Soelaiman 1992).

The current procedures for turnover are the product of an extensive process of discussion,
field testing and revision. The framework for turnover is outlined in the Ordinance of the
Minister of Public Works on Implementing Guidelines for Turnover of Small Irrigation Systems
and Management Authority to Water User Associations. The methods for turnover have been
further elaborated in training materials, manuals and guidelines. The following discussion
examines some key aspects of the turnover process as developed in the Indonesian context. It
focuses on questions which were particularly difficult to resolve and decisions which were
crucial to shaping the turnover process.
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A working group, composed of representatives from Public Works, lIMI, the Ford Foundation
and LP3ES, outlined the turnover process. They believed that systematic preparation would lead
to farmers being more willing and better prepared to take over responsibility for the irrigation
systems. The hope was that participation in design and construction of improvements would
provide a concrete activity to use for strengthening water user associations. If farmers
participated in deciding what improvements to build, they would feel a greater sense of
ownership.

Public Works prepares for turnover through a linked sequence of activities: field inventory,
preparation of a profile with social and technical information, design, and construction of
improvements. These activities also lead irrigation field staff to learn about both technical and
social conditions in the field and gain a greater ability to work with farmers in a participatory
way.

Inventorying irrigation systems

Which irrigation systems are suitable candidates for turnover? What preparations are necessary
before turnover? Existing government records usually contain little useful information. The
inventory gathers basic information on irrigation system conditions and management.

Farmers fully manage many systems with little or no government involvement even though
the Inventory Book of Public Works Irrigation Areas lists them as government systems. The
initial plan was simply to reclassify such systems administratively as non-Public Works
irrigation systems, without making improvements or formalizing water user associations.

As the project evolved, there were strong pressures from within Public Works to make all
systems eligible for physical assistance and to register water user associations for all sites
before turnover. Officials argued that it was unfair not to help all farmers, that the government
should improve systems so they were in good condition. They argued that systems which had
not previously received government help were in a worse condition and had more need for
improvement. These arguments fit both good intentions towards farmers and Public Works'
self-interest in increasing construction budgets.

DOI-I officials suggested that it would be too confusing to have some systems turned over
without any formal water user association (WUA) in place. Subsequently, the Director General
of Water Resources Development officially established policies to make all systems eligible for
construction and require formal WUAs at all sites. The inventory still provides an opportunity
to screen out sites which are not suitable for turnover. This may be because they require
improvements which are too expensive to fund from the budget available for turnover. The
complexity of hydrological interconnections between irrigation systems or multiple usage of
water for non-irrigation activities may make turnover to a WUA inappropriate.

In many cases, the Public Works Inventory of Irrigation Areas records several distinct
systems with separate diversion structures as a single irrigation area. If systems have not been
disaggregated previously then the Provincial Irrigation Services (PRIS) can disaggregate them
as part of the inventory process. PRIS officials may have lumped systems together for
administrative convenience and to increase the area used as a basis for O&M budgets. The
consequence is that the area covered by small irrigation systems is much larger than it initially
appeared. According to 1985 records. systems under 500 ha covered about 900 000 ha.
However, the provinces of Central and East Java disaggregated irrigation areas and, based on
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FIGURE 1
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their results, it seems likely that small government systems in Indonesia cover a total of more
than 1.5 million ha. Irrigation systems already recognized as farmer managed irrigate more than
a million ha. In total, systems smaller than 500 ha serve at least 40%, and perhaps over half
the total irrigated area in Indonesia.

After the inventory, PRIS officials categorize irrigation systems as to whether they are
eligible for construction of improvements, as shown in Figure 1. There are many sites in which
farmers are not actually aware that their system has been classified as a government irrigation
system. In such cases, making improvements and requiring organizational activities at all sites
before turnover has the potentially counterproductive effect of increasing government
intervention and causing changes in existing farmer management. In theory, if systems are in
good condition, have no government involvement in O&M and contain no government-built
structures (Group A) the PRIS can directly reclassify them as farmer managed irrigation
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systems after a WUA has been registered. However, the PRIS have included very few systems
in this category and have not turned over any such systems.

Systems which are in good condition but which have government-built structures or
government involvement in O&M (Group B) require WUA formation or development. Most
of the systems placed in this category have been sites improved by the Provincial Irrigation
Projects in West Java and Central Java. However, after more thorough consultation with
farmers, it has often turned out that farmers are unwilling to accept turnover without further
improvements. Often designers did not consult farmers in planning earlier improvements and
improvements did not assist all parts of the systems equitably. Because of this, some provinces
have obtained funds for additional improvements.

PRIS officials categorize the vast majority of systems as eligible for construction of
improvements (Group C). The systems then enter the process of participatory design and
construction discussed below. The new policy, which in effect means all systems must first be
improved, means that the budget demands are higher and the process will take longer than
expected when the policy was first established.

Agency field staff as organizers

Public Works officials chose to use agency staff, rather than recrultmg new community
organizers (e.g., recent university graduates). In earlier projects, it had not been possible to
provide funds to retain community organizers once special donor funding ended. The scale and
rapid expansion of turnover would have made the recruitment of new staff difficult. If existing
staff learn to work with farmers in a participatory way, this should prepare them to better guide
and assist the WUA after turnover. These skills should also help in working with WUAs in
other government systems. The PRIS recruits irrigation inspectors and other staff to work with
farmers as Farmer Water Manager Guides (abbreviated as TP4 in Indonesian). TP4 need special
training concerning the skills needed to approach and work with local communities. Their
previous work as irrigation inspectors is primarily technical, and so they may lack the capacity
to communicate with farmers and develop WUAs. Experience in the turnover project has been
that most TP4 carry out their work satisfactorily. This is true even though some have only a
primary school education. Given sufficient training and support, they are capable of carrying
out their duties (Murray-Rust and Vermillion 1989: 130-131; Helmi and Vermillion 1990).
Other factors including travel distances and personal motivation are much more important than
educational background.

There are still problems concerning the frequency of visits to sites, if they are far from
where the TP4 live. In carrying out their duties the TP4 lack facilities, such as motorcycles,
with the consequence that visits are less frequent than hoped and they lose much time travelling
to sites. At times the money received by TP4 to cover travel costs has not been adequate. Some
TN still tend to take a very top-down approach to working with farmers. Supervisory visits
to TP4 are very important for strengthening the capacity of TP4 to implement a participatory
approach. Some TP4 also need support for specific activities such as organizing and holding
meetings. A participatory approach, while helping farmers, improves job satisfaction for agency
staff. Many TP4 state that working with farmers in a participatory approach is much more
enjoyable than their previous working style.

Farmer design requests

Because farmers will be managing the systems after turnover, the government needs to tailor
improvements to their wishes. TP4 assist the farmers in preparing design requests. The farmers
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suggest improvements and discuss the location and form of proposed structures. Based on the
results of discussion with the farmers, the TP4 make sketches. Designers should use these
sketches as a basis for drafting preliminary designs for improvements. The farmer requests
include a list of priorities to help in choosing which improvements the government should fund.

After farmers prepare the design requests, farmer representatives and the designers hold
design integration meetings to discuss the improvements. They usually hold the meeting at a
site close to the irrigation system. PRIS officials held some meetings at subdistrict or irrigation
section offices. This did not support a participatory process of communication because farmers
usually did not dare to say much at a government office. The farmer design requests and design
integration meetings provide explicit mechanisms for giving farmers input into the design
process. If carried out well, they enable designers to base improvements on farmers' aspirations
and experience.

Design guidelines

Small irrigation systems have specific characteristics which often differ from larger systems.
Structures are usually simpler; flows are highly variable; they often lie in mountainous areas.
After turnover, farmers will have full responsibility for operating and maintaining the systems.
Public Works had no existing manual for design of small irrigation systems. After completion
of the first improvements, it was clear that some consultants did not have a good basis for
designing improvements to small irrigation systems. Many structures were larger or more
expensive than necessary. Sometimes designers inappropriately scaled down versions of
structures used in large irrigation systems. To address this problem, a team from DOl-I, PRIS,
LP3ES and consulting engineers formulated a manual for design of improvements to small
irrigation systems.

Confusion also seemed to occur in the process of preparing designs, especially in
communication with farmers. The design manual clarifies the sequence of activities through
which farmers participate in preparing the design. The manual does not replace existing
government manuals concerning design and construction of irrigation systems, but it does
supplement them, giving specific guidelines for participatory design of improvements to small
farmer-managed irrigation systems. Appropriate designs and design procedures for small
irrigation systems still need further development.

How much to spend

The turnover process uses participatory design and construction as key activities to strengthen
WUAs and improve the condition of systems. In theory, the possible levels of funding range
from purely token amounts to the cost of totally rehabilitating or upgrading the entire irrigation
system. The loan from the World Bank provided a somewhat arbitrary average level of about
US$l00 per hectare for design and construction. The most contentious issue was that of
improving headworks.

The level of US$lOO per hectare reflected in part the lack of detailed information about
actual needs. The World Bank wanted a clear and easily implementable limit on the level of
cost. The per hectare rate matched initial levels of funding for "special maintenance" repairs
and improvements in large irrigation systems, although the actual works were significantly
different.

Once implementation began, the total cost of farmer design requests was usually more than
the budget available. Agency officials argued that this showed that the per hectare level of
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funding was inadequate. One response to complaints from PRIS officials about the budget was
that the PRIS should allocate according to need, with more funding for sites in a poorer
condition and less money for those already in a relatively good condition.

The most expensive improvements are for headworks, building or making major
improvements to permanent or gabion weirs. Farmers at many sites hope to save the time spent
rebuilding temporary weirs frequently damaged by floods. Construction of permanent weirs is
a familiar activity for agency officials and one where their expertise is clearly relevant. Their
greater experience with irrigation in relatively flat areas accustoms them to irrigation systems
where diversion and division of irrigation water are the principal irrigation tasks.

However, many of the systems lie in the upper parts of watersheds with relatively abundant
supplies of water. Simple, cheap structures are often sufficient to divert water. The economic
value of the time spent rebuilding the weir each year is low, compared to the cost of building
a permanent structure. Unstable hilly environments with fluctuating river flows mean that
seemingly permanent structures may actually be quite impermanent. Long-term sustainability
comes not from permanent structures but from local capability to perform routine maintenance
and periodic repair (Murray-Rust and Vermillion 1989:80, 84).

In many areas, the main problem is not diverting water into canals or dividing scarce flows
but conveying water along steep and unstable slopes to reach rice fields. Rather than new
headworks, farmers request canal lining, and construction of flumes, siphons and overflow
structures to divert excess runoff away from canals.

The need for lining is itself difficult to assess accurately. There is a wide range of
conditions. At some sites lining is obviously essential to prevent erosion and reduce water
losses. At others lining yields few real benefits, only simplifying maintenance and making the
canal look prettier or more orderly.

In practice it is difficult to conduct a benefit-cost analysis of the small improvements built
by the turnover project, especially in advance. Public Works engineers prefer to concentrate
on technical criteria in deciding which improvements to build, rather than incorporating
economic criteria. However, after construction was complete, it became clear that many
improvements were much more expensive than necessary or had no possible way of providing
enough benefits to justify their cost. Construction of inappropriate and expensive structures
created a strong argument against raising the levels of per hectare funding. Many farmers stated
that even with a lower level of funding per hectare they would still have been satisfied to accept
turnover. On the other hand, it would have been easy to generate longer lists of requested
improvements if more funds had been available.

The funding level has been increased under some more recent projects and now averages
about US$150 per hectare for World Bank funded projects. Sites needing expensive construction
should be improved using other sources of funding before entering the turnover project.

Contributions to construction

Participation in construction was another way to involve farmers and strengthen their sense of
ownership of the irrigation system. Ways to realize this included the hiring of local labour for
construction work, purchase of local materials and unpaid local contributions. As the project
evolved, IIMI and the World Bank strongly suggested requiring unpaid local contributions to
construction, to complement government-funded improvements. These efforts to increase
participation in construction, however, encountered several obstacles.
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Construction began at turnover sites during the 1989/1990 fiscal year (April to March),
In August 1989, the Director General of Water Resources Development declared a policy
forbidding mixing government-funded improvements with those built through local self-help.
This policy still allowed voluntary contributions, but required making them separately to avoid
problems concerning accountability and inspection. Similarly, the policy required paying labour
and purchasing materials at full prices.

This was in contrast to the arrangements often established where the WUA would provide
labour and take a percentage of the payments to fund its activities. Similarly the WUA
sometimes supplied local materials or labour at a lower price to enable a greater volume to be
purchased. These mechanisms could encourage local participation and increase productivity.
However, DOI-I officials worried about the danger of misunderstanding and other problems.

Even though WUA leaders and TP4 tried to obtain a consensus concerning arrangements
for WUA to receive a percentage of labour payments, they could not always ensure that
everyone understood and agreed with the arrangements. This created the danger that later
someone could raise questions about not receiving full payment. There was also concern that
incorporating local contributions could delay completion of construction. These concerns about
possible problems and administrative complications were a major factor behind the decision that
WUAs should not mix their voluntary contributions with government-funded improvements.

One suggestion was that the government could provide materials only while farmers would
provide all the labour. This could simplify accountability and inspection. DGWRD officials
claimed that this approach was not feasible under existing regulations. More recently, as part
of the development of methods for assisting farmer-managed irrigation systems, mechanisms
have been identified which make it feasible to combine selective government material assistance
and technical guidance with materials provided by farmers and with construction done by
farmers. At present, this approach is not part of the procedures used for turnover.

World Bank officials repeatedly suggested requiring a specific percentage contribution from
farmers. They hoped this would help to control costs by making farmers more aware of and
responsible for costs. Public Works officials strongly opposed this idea for several reasons.
They were worried that requiring contributions would delay completion of the activities within
a specific budget year. Having farmers contribute a percentage would have required much
greater transparency on the part of the agency concerning budget allocation and expenditures.
Needs and local capability to contribute vary widely, which make a uniform rate inappropriate.

Another aspect of this issue concerned the degree to which contributions would be
voluntary. Inclusion in the turnover programme is the result of the government's decision as
to which systems to turn over first. Agency officials did not want to be in the position of having
to force farmers to follow through on externally imposed requirements for their contributions.

One alternative would have been to require farmer contributions towards any improvements
funded by the government, but allow farmers the choice of receiving the system without
improvements if they did not want to pay. This would allow farmers to decide whether or not
to contribute to construction. Public Works officials rejected this alternative as unfeasible,
saying that all systems which needed improvements should be improved before turnover.

Farmers did contribute to construction. However, the value of their contributions was
usually less than 5 % of government funding. Farmers, in the Philippines, Thailand, Nepal and
in some other projects in Indonesia, contributed much higher levels in similar irrigation
projects. Farmer contributions in turnover mostly took the form of earthworks, such as cleaning
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and straightening canals (normalization), lining canals and building additional division
structures.

The result of extensive discussions among the DGWRD, the World Bank and others was
that future projects would in principle encourage contributions, but not require a specific
percentage. Contractors or agency officials did make extensive use of locally hired labour and
locally purchased materials. The requirement to keep such self-help contributions physically
separate from government-funded improvements greatly constrained the scope for additional
voluntary contributions from farmers.

Redesign during construction

When construction began, it frequently turned out that farmers felt the designs were not
appropriate. Sometimes this was due to physical changes such as landslides and erosion after
the design phase. Sometimes designers did not follow through on the agreements made with
farmers. Sometimes farmers had participated in design on a somewhat speculative basis. Once
it was certain that construction would take place, they then might ask for additional changes,
in part because more people became involved in discussing the improvements. One of the
consequences of farmer participation in Indonesia and elsewhere seems to be the need to allow
for many changes or even total redesign during construction (e.g., Acharya 1990).

Overall it was possible to incorporate many of the changes requested by farmers. This was
particularly easy if, as at most sites, the construction budget was specified on a unit price basis.
This meant that the contractor (or agency for force account) was responsible for providing the
specified level of inputs. As long as inspectors could confirm that the contractor had completed
the specified volume of works, there was significant flexibility about what form these took.
Mostly farmers asked for minor changes in location or shape of structures. Some larger changes
were made, including shifting materials originally planned for structures into increased lining.

Contractors or agency force account?

The PRIS can tender construction to contractors or build directly by force account. LP3ES staff
and many farmers were suspicious as to whether the contractors would be able to work in a
participatory way. In response to this there were many attempts to encourage the use of an
agency force account, swakelola. Agency officials objected saying that a force account was
more complex to administer. This was particularly a problem for provinces outside Java which
usually had fewer and less qualified agency staff. The choice between the two methods had
implications for arrangements within the agency. Provincial officials usually handled
contracting, except in larger provinces where a sub-provincial unit handled it for several
sections. Section-level officials implemented force account construction. Thus the potential
benefits and burdens of the two methods differed for officials at different levels.

As implementation continued, it became clear that high levels of farmer participation were
possible even with contractors, if there was sufficient preparation. Public Works had to orient
contractors to a participatory approach. The most crucial element was holding preparatory
meetings among the contractor, WUA leaders and agency staff to discuss arrangements for
hiring local labour and purchasing local materia:s.

Improvement of O&M

Government-funded improvements include lined canals and replacement of wood or bamboo
structures with permanent structures. It is less clear how much impact these improvements have
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on reducing the burden of O&M or increasing agricultural production and farmer welfare.
There is still much scope for improving the technical quality of the infrastructure built by the
project (Duve et al. 1991).

Some sites clearly show increased production. At others, little seems to have changed,
except that the system functions more smoothly and looks more orderly. The potential for
increasing the impact of improvements lies in focusing the design and construction process more
clearly on improving not just overall irrigation system "condition" but specifically on
overcoming constraints to increased agricultural production (Murray-Rust and Vermillion
1989: 148). The current process does improve conditions and, except in extreme cases of
overdesign or poor construction, does reduce the O&M burden transferred to farmers.

WATER USER ASSOCIATION DEVELOPMENT

The government turns over systems to WUAs. This means that there must be some organization
to accept responsibility for the system. Government policies concerning formal water user
associations have shaped efforts to develop WUAs. However, these efforts take place in the
context of Indonesia's long heritage of diverse local irrigation institutions. There are still large
gaps between existing local practices which are often informal and episodic, and the framework
for WUAs prescribed by national policy (Korten 1987; Bruns 1990).

Formal registration of the association is a necessary requirement, but the most important
aspect of strengthening WUAs is through substantive involvement in the process of design,
construction and preparation for turnover. The inventory and profile activities help the TP4
learn about existing irrigation management: who the leaders are, what irrigation tasks are done
and how often, how activities are organized and the history of efforts to develop formal WUAs
in the area.

Farmers request improvements and farmer representatives meet with technicians to discuss
and agree on the design of improvements. WUA leaders, village officials, the contractor (or
agency official administering the force account) and Public Works staff attend a meeting to
decide on the roles for farmers in construction. WUA members supply materials and work on
construction. WUA leaders coordinate the participation of WUA members. After construction,
the TP4 works with WUA leaders to help them plan how they will manage the irrigation system
after turnover. Planning for O&M is based on current management practices, the tasks
conducted by Public Works to be taken over by farmers and written guidelines on operation and
maintenance.

TP4 are taught a bottom-up process for organizing farmers and forming WUAs. To
simplify their task, a manual outlining this process is made available. However, there is wide
variation in what happens in the field. Farmers in water-scarce areas tend to be more interested
in improving irrigation management. By contrast, farmers in water-abundant systems tend to
be comfortable with the existing, less formal management patterns.

Where farmers already organize themselves in a relatively formal way, the TP4 may not
make much additional effort at organizing. The level of support and supervision TP4 receive
for organizing activities also strongly influence whether they will make frequent visits and
undertake a thorough process or only concentrate on talking with existing local leaders and
holding a few meetings. A top-down approach to WUA formation which only involves a few
unrepresentative leaders, which clearly has occurred in some cases, may mean that turnover
does not lead to improvements in irrigation management (Judawinata 1991)_
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Turnover requires that the district or municipality head register the WUA in accordance
with existing government regulations. This gives the WUA some formal legal status, so that
it can receive management responsibility and government assets.

A 1984 Presidential Instruction gives basic guidelines concerning formation and
responsibilities of a WUA. It specifies the officers of the organization and their duties and
allocates responsibility for WUA guidance among the ministries of Home Affairs, Public Works
and Agriculture. A 1987 government regulation divides responsibility concerning water
resources development between national and provincial governments assigning responsibility
for registration of WUAs to district heads. Most provincial governors have issued decrees
concerning WUA development and some provincial legislatures have passed laws concerning
irrigation. A recent Ordinance from the Minister of Home Affairs has more clearly spelled out
how a WUA can obtain status as a legal body by registering with the district court, and
provides guidance to districts on passing legislation to make this possible.

The TP4 help the WUA prepare a constitution and by-laws. When the WUA has drafted
these, it must inform village and district heads and then submit them to the district head for
formal registration. In theory, the WUA should base its constitution and by-laws on existing
customs and rules followed by farmers. This would make it easy for the WUA to implement
them. However, there is a tendency to make constitutions and by-laws identical to standard
examples, with little or no adjustment for local conditions. This leads to constitutions and by
laws which are not based on the needs of the WUA and not functional for the organization.

It is not clear how long the formal organizations registered as part of the turnover project
will persist. A restudy (Aziz et at. 1991) of WUAs formed nearly ten years ago by the
Sederhana Irrigation Systems Project showed that almost none had survived as formal
organizations. Instead farmers continued to use traditional institutions to operate and maintain
the irrigation systems.

If the government provides little continuing support for a WUA, then it is likely that the
prospects of survival of the WUA registered during turnover will be poor. If working through
the formal organizational structure offers few advantages, then farmers are likely to continue
their existing more informal methods for organizing irrigation activities. If government staff
continue to visit and if the WU A is a useful channel for receiving government assistance, then
farmers may be willing to invest the effort needed to continue working within the formal
organizational structure.

For purposes of analysis, the turnover programme can be described as attempting to
synthesize two conflicting approaches to the issue of farmer organization. One approach would
stress that, in general, farmers already effectively organize themselves for irrigation
management even though their organization may be informal or "traditional." This approach
would emphasize that farmers are already quite competent and that turnover largely amounts
to a process of recognizing and legitimizing existing farmer management.

In the Indonesian case, high cropping intensities are perhaps the clearest physical indicator
of the effective performance of many farmer-managed systems. As the turnover programme
progressed it became clearer that actual dependence on government for irrigation O&M, if it
existed at all, was only a problem in a very small number of systems. Even in systems with
government gatekeepers, farmers still played the primary role in distributing water and
maintaining canals.
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The other approach is to assume that farmers usually need government assistance in
improving irrigation management. This may be due to the need for support from an outside
authority in order to enforce sanctions. Previously effective local institutions may have been
weakened by commercialization, disrupted by previous government intervention in irrigation
or undermined by other social changes. Growing competition for water may require more
intensive management. Farmers may be able to benefit from exposure to new ideas concerning
irrigation management. Government efforts might encourage more equitable distribution of the
benefits of irrigation and counteract the attempts by local elites to gain an unfair share of
benefits. Government may be able to facilitate local collective action which would otherwise
be unlikely to occur. This approach would stress the need to train farmers and strengthen
WUAs as part of the turnover process.

Indonesian government policy is framed in terms of the importance of state control and
guidance. Official policies and guidelines for turnover mostly reflect this paradigm, assuming
that farmers need to be guided and trained to behave in ways determined by the government.
Thus, written policies and statements concerning turnover suggest a highly interventionist
approach to developing WUAs.

However, the rapid expansion of the project and the limited resources available for
organizational efforts have meant that in practice the programme assumes farmers are already
quite competent in managing irrigation. The principal thrust of the programme has been one
of providing a modest amount of assistance for physical improvements to accompany the formal
turnover of management authority and assets to farmers. The formal requirements of WUA
registration are satisfied. Efforts are made to strengthen WUA organization, particularly
through participation in design and construction. If particular WUAs have problems, then they
are supposed to receive extra attention. However, all systems go through the turnover process
at roughly the same rate and are turned over according to the same schedule.

TURNOVER

Water user association development, and participatory design and construction prepare a system
for turnover. In addition to decisions about how to prepare for turnover choices should be made
as to what to actually turn over, how to carry out turnover and what the government's role
should be after turnover.

Headworks

According to Indonesian Government policy, farmers were already officially responsible for
management of tertiary irrigation systems. The government formally took responsibility for
primary and secondary canals and the first 50 metres beyond the outlet. A simplistic approach
to turnover might have been to maintain this classification, with the government maintaining
responsibility for diversion structures and the first 50 metres of canal. Headworks are more
complicated to operate than canal structures. There are greater risks if something goes wrong.
Poor operation of gates can lead to damage during floods. If farmers neglect maintenance,
erosion could lead to major damage.

In practice, farmers already operate many weirs. Many sites do not have government
caretakers. At other sites, the Public Works employees who are formally responsible for
operation have informally given farmers the keys needed to operate gates. This is not just a
matter of lack of interest or the very low wages paid to such staff. There is also the practical
issue of who can best operate the system, especially if heavy rains, perhaps during the night,
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require a rapid response and the irrigation staff do not live nearby. Farmers already fully
manage many irrigation systems of similar or even larger size and complexity.

The government spends little on maintenance of small irrigation systems. In the two
irrigation sections studied by JIMI, total O&M costs per hectare for systems under 500 ha
averaged approximately US$4 per hectare (Murray-Rust and Vermillion 1989:45). About half
this amount is spent on contractual repairs rather than on routine operation and maintenance.
In any given year, much of the work is concentrated in a few systems.

So, in practice, reliance on government is low. The designs commonly used require
relatively little maintenance and tolerate a certain amount of neglect. For most operation and
maintenance activities, farmers already play the major role; for example, in cutting weeds and
removing sediment from canals. IIMI researchers found that greasing of gates was the only task
always done by the Public Works (Murray-Rust and Vermillion 1989:32).

If farmers do not receive responsibility for headworks, then turnover would probably mean
relatively little change. Keeping headworks under government control could even become a
basis for requesting placement of additional staff to manage headworks at those sites which did
not already have caretakers. It would maintain substantial ambiguity over the division of
responsibility between the government and the farmers. It could leave the government
responsible for headworks even in very small systems irrigating 10 ha or less.

The final decision is on the turnover of the entire system, including headworks, to farmers.
DOI-I officials hope that this would make WUA more responsible and avoid confusion and
overlapping. In systems larger than 150 ha with more complicated headworks, staff responsible
for headworks are being transferred in a phased manner. This is intended to give farmers time
to develop their capacity to maintain and operate such larger weirs. The emphasis in the
turnover programme has so far been on transferring systems smaller than 150 ha.

Assets or only management authority?

Another question was whether to transfer ownership of the assets or only management authority
to the WUA. If the assets continued to belong to the government then the government would
continue to be ultimately responsible for them. Authority and responsibility would not match.
It would be hard to make a turnover of only management authority meaningful, and it would
not represent a significant change from existing policies. Transfer of the assets would also help
to make clear that WUAs are fully responsible for the systems.

There were questions about whether WUAs had status as legal bodies able to receive
ownership of assets such as irrigation systems (Soediro 1989). The final decision within the
DGWRD was that existing laws did provide an adequate basis for a WUA to receive irrigation
system assets, if the WUA had first been registered with the district-level government. The
ownership right transferred to the WUA is a temporary one. The Minister of Public Works has
the authority to make such a transfer with temporary status. Final change of status and deletion
of the irrigation system from the inventory of government property requires approval by the
Finance Minister and a longer process. The intention is to eventually complete this transfer.
However, the DGWRD regards the current turnover process as adequate to give WUAs full
control of the systems and considers subsequent changes to be internal matter within the
government.
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Ceremonies
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For each province, the Director General of Water Resources Development symbolically turns
over irrigation systems in ceremonies attended by Provincial Governors and other senior
officials as well as WUA representatives. District Heads or their representatives and leaders
from at least one WUA per district have attended the ceremonies. The ceremonies publicized
the project and confirmed that turnover was actually occurring. They also required a substantial
amount of time and money for preparation. Government O&M funding is no longer available
for systems awaiting turnover, but farmers have not yet officially received responsibility. In
some cases, there have been long delays waiting for ceremonial turnover, with consequent
confusion and problems concerning O&M responsibilities. While ceremonies may have served
an important role at the beginning of the programme, it is not clear how much they contribute
to the turnover process now.

Guidance and assistance after turnover

The Ministerial Ordinance on Turnover outlines the principles regarding the government's role
after turnover, based on existing policies. The government retains authority over water
resources, meaning it can determine how much water an irrigation system can divert. The
government should provide guidance to WUAs and provide physical and technical assistance
for work beyond the capacity of farmers.

After turnover, systems have the same status as farmer-managed irrigation systems. The
government has a mandate to provide guidance to all irrigation systems. In practice, Public
Works has primarily concerned itself with government systems and paid less attention to
farmer-managed irrigation systems. Public Works officials are currently discussing the need for
an irrigation extension officer, whose duties might concern farmer-managed irrigation systems
as well as government-managed systems. Funding for guidance activities has been very low.

Given the performance of existing farmer-managed schemes and the large role farmers
played in managing schemes to be turned over, there seems little reason to doubt that, on
average, farmers will be able to at least maintain existing levels of performance after turnover.
Government guidance may be useful in ensuring that farmers pay adequate attention to
maintenance, which is often neglected under either government or farmer management (Moore
1988).

The goal of turnover is not to abandon small irrigation systems but to make efficient use
of scarce government resources and encourage local self-reliance. The government is currently
strengthening procedures and programmes for assistance to farmer-managed irrigation systems,
which includes systems which have been turned over.

Staff readjustments

One of the more difficult problems is what to do with staff who currently take care of irrigation
O&M. The numbers involved vary greatly between provinces. Central Java has relatively few
staff members placed in specific systems while Yogyakarta has a very high level of gatekeepers
and canal guards even in small irrigation systems. IIMI researchers found that 40% of pilot
systems in Sumedang Section of West Java had staff placed in them while in Solok, West
Sumatra the level was only 5% (Murray-Rust and Vermillion 1989:29).

Irrigation inspectors and even many system-level staff members are responsible for several
irrigation systems, and so can shift their attention to systems which have not been turned over.
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In some cases, they can transfer to nearby larger irrigation systems. Others may be old enough
that they can retire early. However, often they are local residents who cannot easily move, and
who rely on other work to supplement their low pay. Sometimes the WUA is willing to pay
them to continue working, but usually cannot afford to pay as much as they are currently
receiving.

Many system-level staff members are daily workers who have no official right to continued
employment. However, moral commitments are felt to exist. In terms of the Public Works
bureaucracy, reducing staff is threatening. In some areas, turnover implies that the PRIS may
have to redefine the boundaries of subsection or even section offices. Even if irrigation
inspectors continue in the same locations, their duties will change dramatically.

The differences between provinces in staffing intensity and in area irrigated by small
systems seem to be a major factor behind the differences in levels of support or opposition to
the policy of turnover. Provinces with a high proportion of systems smaller than 500 ha are
more reluctant to carry out turnover. Provinces with fewer staff members placed in small
systems as gatekeepers and canal guards, and with large areas of medium- and large-scale
irrigation systems, tend to agree more with the idea of concentrating on improving government
O&M in larger systems and transferring small systems to farmer management.

Staff readjustments are being carried out, using the methods discussed above. However,
the difficulty of such changes has been one factor leading to a slower pace of implementation
or spreading the project across a larger number of areas so that the impact is more gradual for
any specific section or subsection.

CONCLUSIONS

The turnover programme shows that it is possible to shift responsibility for irrigation systems
from the government to the farmers. In the Indonesian case there were specific factors which
made a change in policy possible. These included a fiscal crisis, encouragement from the World
Bank and other donors and a series of research and action projects showing farmer capacity in
irrigation management.

From a national point of view, turnover offers the prospect of reducing government
expenditures on O&M of small systems and establishing a better division of labour between the
government and the local communities. However, for the agency this may create problems
concerning transferring and releasing staff. Turnover reverses the process of takeover of
farmer-managed irrigation systems, blocking one route for bureaucratic growth. Thus, unless
there is strong backing from policy-makers and donors, it is unlikely that the policy will be able
to overcome bureaucratic interests in maintaining the status quo and seeking growth in budgets
and staff.

For farmers, the most immediate benefits from turnover come in the form of the
improvements made to irrigation systems. Turnover recognizes and legitimizes water users'
roles in managing irrigation systems. It gives them more explicit authority over the irrigation
system.

Farmers may have to pay for operation and maintenance if they take over work that
government staff did previously or if the WUA undertakes additional O&M activities. In most
systems, farmers already do most of the work of maintenance and distribution, so the additional
expenses in time and money accompanying turnover should not create a great burden.



282 How 10 turn over irrigation systems 10 farmers? Questions and decisions in Indonesia

The existing high level of farmer management in government and farmer-managed
irrigation systems strongly suggests that, in general, WUAs should at least be able to maintain
current levels of performance concerning water distribution and routine cleaning of canals. The
actual level of performance will depend on many factors. Farmers in water-scarce systems will
be much more active than those with abundant water supplies. Government technical help in
identifying and solving maintenance problems can playa crucial role in helping farmers to
maintain the physical infrastructure of irrigation systems.

It is not yet clear to what extent staff or other resources freed up by turnover will shift to
other activities such as river basin management or improved O&M in larger irrigation systems.
One tendency on the part of agency officials is to suggest that irrigation inspectors and other
staff above the system level should stay in the same area and provide more guidance and
assistance to farmer-managed irrigation systems.

Indonesian experience suggests that turnover is most likely to succeed if begun by
involving farmers in design and construction of irrigation system improvements. In countries
where government involvement is relatively small, it may be worth considering whether the
government can simply turn over systems by administrative reclassification. If the irrigation
bureaucracy is powerful, as in Indonesia, it may be more feasible to accept the principle of
making some improvements to all systems. The priority would then be to match investment to
needs and potential benefits, with only token amounts for systems which are already performing
well compared to nearby systems.

The Indonesian experience is more ambiguous concerning the role of formal WUAs.
Formation and official registration of such associations is clearly possible. However, as long
as such formal organizations offer few practical benefits for farmers it is unclear whether or
to what extent they will actually improve on existing irrigation management institutions. If the
government can legally transfer ownership and management authority to existing indigenous
organizations, then this might be preferable. Policy should ensure that such organizations can
take on additional responsibilities if and as needed, for example, to make contracts or borrow
money (Korten 1987).

Specific procedures have helped enable and facilitate local participation in making decisions
during design, construction and preparation for turnover. Agency field staff, even some with
only primary school education, learned to work with farmers in a participatory approach as part
of a large routine programme. Adequate support in terms of training, guidelines and
procedures, coaching, backstopping from other staff and logistic support (e.g., travel funds) is
essential. The specific mechanisms used to facilitate participation in design and construction are
similar to those now applied in many countries. Clearly, many ideas from the Philippines
(Korten and Siy 1989) can be adapted to other circumstances. In Indonesia, turnover is the first
large routine programme to include such methods, which were adapted and refined in earlier
pilot projects.

Turnover should allow a better division of labour between the government and the local
organizations. The government can focus its scarce resources on those activities where it has
the strongest comparative advantage, particularly tasks requiring a high level of technical skill,
funding or political authority. The turnover project shows that government intervention need
not result in a one way loss of local control. Turnover can restructure the balance between the
government and the local roles to restore a greater role for local ownership and management
of resources.
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Irrigation Service Fee (ISF) in Indonesia: towards
irrigation comanagement with water users'

associations through contributions, voice,
accountability, discipline and hard work

SETTING

"No function of Government... , " John Stuart Mill noted some 150 years ago... "is
less optional than the regulations of what rights, and under what conditions, a
person or group shall be allowed to exercise over the Earth's forests and waters,
above and below surface. the common inheritance of the human race.... "

Irrigation management appears a worthy cause, as 20% of the world's tilled areas are
irrigated lands, producing as much as 40% of the food and fibre that humankind needs. In
the next 50 years, the agricultural production needs to triple to keep up with growth in
population, alleviate extreme malnourishment and meet demand for meat. Irrigated areas need
to contribute to this enormous challenge.

Worldwide, these irrigation resources have been developed at tremendous costs. This
investment often does not receive the operation and maintenance (O&M) to keep it in a stable
condition. If the lack of O&M capacity persists, it poses a serious threat to the survival of
the investment, and a potential embarrassment to governments. Indonesia is no exception to
this capacity problem. Much was achieved from 1968 to 1986 in building a base of about 4
million hectares (ha) of technical irrigation. This created food self-sufficiency in 1984, a
remarkable and impressive feat. Yet the issue remains that O&M performance was
unsatisfactory. Upgrading occurs regularly, using scarce financial resources, and requiring
recurrent subsidies.

The problem then is where to get the resources for doing this O&M properly. But an
issue of a more principled nature unfolds here, at the basis of Public Government: ... who
should do this and how... This comes at a time with a loss of interest in and dissatisfaction
with the performance of the irrigation-sector management. Analysis of past efforts in
irrigation O&M shows no easy and quick solutions. What is needed appears a major shift in
thinking, a paradigm shift. This shift based on "who and how" should result in achieving two
things. One is that irrigation service providers need new sources of money, as subsidies are
often insufficient and politically under pressure to be stopped altogether. The other is that the
water users need more voice and meaningful participation, more transparency and
accountability, new roles and rights, and that they need to contribute more.

Jan L.M,H. Gerards
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TOWARDS IRRIGATION COMANAGEMENT THROUGH ISF

Indonesia is planning to achieve just such a paradigmatic shift. In 1989, Indonesia introduced
an Irrigation Service Fee (ISF) to water users, for this fee to become a significant
contribution to system management. This was structured in a newly formulated irrigation
O&M policy, issued in 1987. The government believed that water users in developed areas
of technical irrigation are direct beneficiaries of these past investments, and that these users
could increasingly contribute towards covering the costs of O&M of main and secondary
canals. The initial issue for ISF was then how to go about this, to what extent, with what new
roles, and with what procedures and mechanisms. Once ISF is introduced into a system, it
is necessary to see how to phase out the government subsidy on O&M over, for example, 5
to 8 years. In turn, ISF contributions are to take over to the maximum extent possible.
Whether to go for 100 % contribution depends on the assessment of the capacity to pay in
relation to the actual O&M costs. Today, in some areas where ISF was introduced in 1990,
this contribution may already be from up to 65% to 70% of the O&M costs. ISF comes on
top of contributions made by users to their water users' associations (WUAs) for tertiary
block management and maintenance, a responsibility regulated in 1982. ISF introduction in
a system is preceded or accompanied by a major effort in the form of a package approach
to improve the physical facilities, strengthen government institutions, train WUAs in water
management, improve land-tax collection on irrigated areas, improve budgeting procedures,
and rationalize future investments for further irrigation developments. This ISF introduction
took WUAs as the focal point. Organizing these WUAs and grouping them into federations
are prerequisites to meeting voice requirements of water users. Findings of the ISF
introduction effort in 1989-1994 are presented here.

ISF LESSONS IN VIEW OF IRRIGAnON COMANAGEMENT

The lessons learned from ISF introduction should be linked to what issues are important in
Irrigation Comanagement (ICM).

First, the introduction of ISF should not be a cover for shifting the cost of system O&M
to users while the government retains the sole rights to decisions. ISF, otherwise, is just
another revenue programme, having the undertone of just more taxation on resources.
Sustainability depends on how the government sells the concept and gives meaning to the idea
of Voice-far-Money and Decentralization, how the government manages its own public
relations with water users and the associations they need to form.

Second, ISFfunctionality should be tested regularly against many well-known managerial
standards, i.e., least-costs, least-activity approach, database correctness, essential (not
necessarily simple) collection procedures and accountability. This is because any new policy
may lead to too many unnecessary activities, to institutional oversizing of needs, or to too
many assumptions.

Third, ISF introduction nationwide is a 12- to 15-year effort, which requires the need
for a deep-rooted socia-political conviction that water users can and should pay. It requires
the acceptance and use of positive and negative pressure ("carrot and stick"), and to have to
deal with default (nonpayment) and sanctions.
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Founh. for [SF to function, WUAs are the key. These WUAs should be seen as
functional and "minimal" organizations, minimal in that WUAs only do what is required in
handling a new large administrative- and action-oriented task. Their authority (internally and
in relation to irrigation service provider) needs to be spelled out, meaning that even here
"carrot-and-stick" management tools and rights need to be defined. Except for hard work,
there will not be a magic discovery on "how to best form a WUA." After forming WUAs,
the government should review to reduce its own role in a planned manner.

Fifth, for ISF to be acceptable, it should be understood that nothing replaces good
service, acceptable and feasible equity in water distribution, as well as realistic cropping
calendars, based on water availability. With ISF introduction, many of the unrealistic
promises of the past on service have to be "undone." Service differentiation (good service,
high fee; poor service, lower fee) should be an integral element.

Sixth, ISF introduction is hard work at any system level for a 3- to 5-year period. The
institutions proposing it, and WUAs accepting it, should be in it for the long run. They
should understand that there will be no-gain-without-pain.

Seventh, ISF on a large scale is associated with coming to grips with numbers: numbers
on areas actually serviced, on names, on landholdings, with lists and spreadsheets, budgets
for phasing in collection results and phasing out subsidies, flexibility on tariff and on 100%
rules. Many numbers used will be challenged and will have to be abandoned. The dynamic
element of the numbers should not be seen as problematic.

Eighth, institutional peiformance and progress (of both the government and WUAs) can
be measured by indicators which are based on such issues as the creation of necessary
documents, signing off on steps which include elements of essential Water Users Voice,
completion of written agreements, timely submit of key forms, etc.

Ninth, the occurrence of many problems in ISF in the first two years in systems where
an ISF type policy is introduced, should not be upsetting and discouraging. Problems in rSF
at system level should be carefully analysed to locate their root, i.e., in service, in
administrative or numerical issues, in learning and familiarity or, perhaps most importantly,
in non-acceptance or rejection of principles.

Tenth, there is a very large role of public administrators in any [SF or irrigation
comanagement structure. Issues of land and water affect socia-politics, and O&M often fall
directly under the responsibility of local governments. The irrigation-service agency should
recognize this and accept this, even if it may be unfamiliar with such new involvement of an
untested group of participants.

ISF IN INDONESIA

The focus in the 1987 irrigation O&M policy is clearly on service improvement and
stabilizing food (rice) production for self-sufficiency. The byproduct, because of ISF
procedures, is that slowly but surely a management transfer occurs, where water users
become (and need to become) comanagers. Through rSF, system management is decentral
ized to districts and levels below. Users become involved in a major way, both in planning
the service, identifying the problems, setting realistic cropping-intensity targets, agreeing on
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differences in service between system parts (if so required), and agreeing on fees and
differences therein.

Total technical irrigation area in Indonesia of systems larger than 500 ha is about 3.2
million ha. If semi-technical and village irrigation areas are added, the total irrigated area is
in excess of 4.5 million ha. Initially tested for procedures, applicability and acceptance of
some 55 000 ha pilot area in 4 districts by 1991, ISF coverage expanded to 209 000 ha by
1993. ISF is today introduced on some 600 000 ha of technical systems. By early 1995, ISF
will be in an area in excess of 1 million ha. Planning in the 11 provinces where ISF is now
operational (North and West Sumatra, Lampung, West, Central and East Java, Yogyakarta,
South and Southeast Sulawesi, West and East Nusa Tenggara) indicates that the area will
expand to 1.6 million ha, and full coverage on all eligible hectares by the year 2002/2003.

Based on the data from the [SF area today, the number of water users is on average 3
to 5 per ha. The average size of a WUA is 70 ha, but with considerable range in size from
20 to 180 ha. The average size of a federation is 8 to 12 WUAs. The average system is some
4 000 ha, but can be as little as 600 to 900 ha, and as large as 66 000 ha, or even covering
one command area as the Jatiluhur area in West Java of over 250 000 ha.

O&M needs (which include replacements) per system are between US$12 to 25 (Rupiahs
25 000 to 55 000) per ha. Water users in ISF are requested in the initial year to contribute
$ 6 to 14 depending on service levels, based on service differentiation. Fees are calculated
based on a tariff formula which asked about 40 to 50% in the first years. The plan is to
increase to full fee (100% cost recovery) by the 6th year. Other contributions by users,
already being paid and often based on irrigated-land area, to other issues can be as much $
50 to 120 per year. Net income from one hectare of irrigated land with two rice crops and
one to two dryland crops per year can be between $900 and 1300 per year. The required fee
for O&M of between $ 12 and 20 per year would thus represent between I % and 2 % of the
possible net income per hectare.

ISF and irrigation management transfer

If the government needs more money to meet O&M costs, and water users need more voice
and accountability, the issue is clearly how to link these two needs. Irrigation Management
Transfer is such an attempt to link the issues. Transfer is defined as ... to conveyor cause
to pass from one person or group to another... Transfer in irrigation management now most
likely means giving and shifting the responsibility for O&M to someone else, as there is an
undeniable dissatisfaction with the present situation. Transferring includes cost, but also voice
and the decision structure of O&M. But this transfer should be carefully analysed, as going
from one situation to a new opposite (and often utopian) situation is most likely not what will
make things work. The pendulum should not swing too far or too fast. What is needed is
finding how to share tasks, what the new responsibilities of the irrigation service provider and
what the new roles, rights and responsibilities of WUAs are. A full transfer of O&M
responsibility to WUAs is not considered in the Indonesian 1987 O&M policy for irrigation,
and such full transfer is perhaps premature. In this policy ISF is introduced in the technical
systems larger than 500 ha. In view of planning improvements step-by-step, a first step of
getting beneficiaries to comanage and contribute significantly in O&M costs seems most
appropriate.
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From pilot work in 1989-1991 emerged the concept of ISF and the introduction procedures.
The procedures give meaning to what emerged as a guiding principle: a trade of Voice-for
Money. The procedures are to replace the subsidy arrangements which allowed for many
issues in irrigation service to remain unresolved or incomplete. With ISF, this is not possible
any more. A basis for structured horizontal communication is needed between water users
and the service provider, and in structuring the roles, responsibilities and rights of WUAs
in the light of issues considered under irrigation comanagement.

ISF is introduced through the Ministry of Horne Affairs. Revenue of any kind, whether
tax or fee, is collected in Indonesia under the supervision of Public Administrators such as
Governors, District Heads (Bupati) and Sub-District Heads (Camat). By law, operation and
maintenance are the responsibility of the Governor of a province. There is also a recent
general drive to decentralize further to District levels. This includes irrigation O&M. These
administrators are supervised by the Ministry of Horne Affairs. This agency was thus forced
into a prominent role in irrigation management in 1989. ISF with its many elements of
arbitration, accountability and transparency, needs someone as buffer and arbitrator, as filter
and stimulator, as decision maker between the service provider and the service receivers, i.e.,
the water users. The Bupati as District Head serves in this role in ISF.

The [SF concept has ten basic elements:

I. Structured and meaningful participation of and communication with WUAs.
2. Area-based service orientation and payments (good service, higher fee; lower service,

lower fee).
3. Partnership between water users and the government (phase in ISF, phase out subsidy

in agreed and budget-structured manner.
4. System needs-based budget (NBB) based on joint system walk-throughs and derived plan

of operation and maintenance (POM).
5. POM, NBB, service levels and tariff reflected in service agreement.
6. WUA-administered and -collected, Federation-managed and -supervised.
7. Incentives and sanctions for timely and late payment.
8. Use of funds collected in system for O&M.
9. Bupati (District Head) as facilitator, mediator, arbitrator, assessor and manager.
10. Significant role for sub-district head and village head.

To meet all these elements of the ISF concept, the main procedures for [SF introduction
are given below; they are contained in Technical Guidelines issued through the Ministry of
Horne Affairs to the Provincial and Local Government:

I. The ISF information campaign at start.
2. The ISF socio-hydro mapping to delineate WUAs and federations of WUAs.
3. The WUA and ISF database (user and landholding registration on WUAs basis-village

and hydrological).
4. The system walk-through and inventory of service issues (and costs) and levels.
5. The defining of plan of operation and maintenance (POM), including cropping calendar

and intensity by block.
6. The determination of system-based needs-based budget (NBB).
7. The discussion with WUAs for agreement on O&M costs and tariff.



290 Irrigation service fee in Indonesia

8. This to be reflected in signing of service agreement between WUAs and local
government institutions.

9. The timely issuance of all District legal decrees (15 in all).
10. The preparation for accounts and collection (forms) and issuance of payment request.
11. The development of List of Planted Area (LOPA) and List of Harvested Area (LOHA)

as basis for payment, exemptions and backlog.
12. The start-up of payment period and development of list of exemptions.
13. The assessment and review of service and collection.
14. The accountability on account management and fund use.

In equation form the above can be written as:

ISF = Info. + Service improvements and specifications + Database +
Actual Collection + Voice + Accountability + Sanctions

With this, cost recovery of ISF becomes much more than just standard irrigation
improvements as WUAs now have the opportunity to seriously complain. Government service
providers need the money, so they will (have to) increasingly listen to those complaining and
paying the fee. The government often assumes it does this listening satisfactory, but this may
not be the case. They thus will need an attitude which should be based on the principles of
Public Relations and Transparency. The irrigation-management transfer issue has a major
element of the shift, intended or not, towards a public utility, which often has a large public
relations, information and service-complaint department.

Because the elements of the ISF concept and procedures are essential for creating a
psychological and managerial basis for a sustainable ISF, there is no solution to the desire
for a quick ISF introduction. It is not easy to form functional WUAs and Federations of
WUAs that can do the ISF work, in many places at the same time. Procedures and collection
require a relatively high level of management sophistication of WUAs for them to be
sustainable. If anything, ISF is initially only hard and time-consuming (and for some, boring)
work. ISF introduction on a system-by-system basis takes 3 to 4 years, to be functional and
to assure high collections. For those doing it, the solving of problems with and through
WUAs is a significant part of the hands-on learning experience in irrigation comanagement.
This time is needed to prepare the introduction of system-for-system, forming these WUAs
which, so often, appear to be elusive (with the creation of I to 3 levels of WUA Federations
depending on system size), and doing it right the first time.

ISF introduction is perhaps slow at times because of lack of the system readiness on
almost every prerequisite in relation to accountable collection. Even if the argument holds
true that the service is already very good, the service provider should realize that the revenue
side as a prerequisite to proper ISF collection is absent or incomplete. A whole new database,
often non-existing, and a full information campaign among WUAs, combined with learning
and time for asking questions and feedback on service, are needed. It is not only WUAs that
are not ready for immediate successful ISF collection, but government institutions in many
ways. The past subsidy of O&M has allowed both the irrigation-service agency and WUAs
to avoid doing everything that is needed for collecting money, certainly on a I()()% basis.
One should realize that with subsidies, who needed WUAs? The O&M subsidy hid the
incompleteness in many elements of database and management which are now prerequisites
to collecting fees from water users.
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ISF introduction is excltmg in many ways as issues in service are actually resolved
through voice, with WUAs increasingly demanding focused and timed actions and
communications. It requires improved performance of District institutions that now have to
structure a whole new set of procedures and activities into existing tasks in the yearly service
cycle as this enfolds. Water users will pay, without much hesitation, but logically there needs
to be some type of pressure. In areas where users now pay close to 100% of payment
requests, ISF is a well-structured programme, with focus on meaningful interaction between
the service provider and the WUAs. It is not just participation in a traditional sense, but with
actual roles and involvement of the WUAs in the day-to-day management and in collection.
WUAs become important too in issues of payment discipline, administration, sanctions from
first questions, through warning and peer pressure, to the ultimate penalty: cutting off of
water supply to WUAs or a group of individual users. Peer pressure is essential, often
within a village setting.

To get to this point of ISF introduced everywhere in the technical system will depend
on how those managing the irrigation sector resolve the last of any major service problems
in each and every system. The ISF programme at present absorbs (logically) the best systems
first. While the ISF procedures are anchored in lower-administrative levels as the district,
sub-district and village, the more problem-prone areas are exposed to the ISF policy and
programme, slowing down initial progress and success. This requires an attitude and a
preparation equivalent to running the Olympic marathon fully, not just the first few miles.
In reality, the good areas are absorbed first (easy success), the areas with service issues and
complaints come after that. It is here that sustainability is created. One issue is what service
to predict, service as expressed in the cropping intensity and the cropping calendar. In the
approximate 7000 systems in Indonesia, there is a very large range of water availability, as
expressed in the ratio of watershed (catchment) area to irrigated area. This leads to cropping
intensities for a rice-based cropping calendar of anywhere between 1 and 2.7. Service thus
varies often in the same district. This will affect ISF, in for example, the issue of what to ask
in tariff, and will require convincing the users in "drier" systems on why to pay.

ISF can be rewritten as a list of communicative issues of what constitutes a first major
step to WUAs-Based Irrigation System Comanagement:

o WUAs are structurally involved in identifying and solving service problems in main
system in system walk-through, so not just in management of tertiary units.

o WUAs agree to plan of operation.
o WUAs agree to plan for maintenance.
o WUAs participate in maintenance.
o WUAs co-implement plan of operation.-
o WUAs agree to system's budget for O&M.
o WUAs, through federations, resolve water allocation problems.
o WUAs represented on District Irrigation Committee for ISF.
o WUAs agree to service levels, tariff and differentiation therein.
o WUAs administer payment request and collecting the fee.
o WUAs request accountability on what the ISF fund is used for.
o WUAs involve in setting exemptions, default management and sanctions.

This list of communications and participatory issues is the essence of what can be called
Voice-for-Money. This list is now structured in the Technical Guidelines for ISF, issued under
regulation today. The issue is now staying the course, evaluating progress and at the same
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time solving increasingly complex relationships on competition for water (and land) with
other water-use sectors.

VOICE

This element of Voice of WUAs is crucial in ISF on a road towards irrigation comanagement.
It should be understood by institutions used to managing irrigation alone that voice has a
psychological element working to the advantage of the government. By giving voice, the right
to insist on ISF payment and on meeting other WUAs-agreed upon tasks is created.

This voice by WUAs occurs 5 to 8 times during one year as the service cycle (cropping
calen<4r from October/November to September/October in next year) begins. Voice includes
the recording of service issues as perceived by WUAs, the establishment and agreement on
cropping calendar and intensity, a system walk-through, the agreement on service
differentiation, O&M budget and associated ISF tariff, the agreement on the list of
exemptions to payment and the membership of WUAs in the District Irrigation Committee.
Because of these voice mechanisms ISF is perceived as a service fee, and not as a tax. Water
users become more vocal and more vigilant, and start to demand more transparency. The
development of the database, of users' names and holdings, of going through the procedures
of collection and until a first round of problem-solving measures during second collection
year, all need to be guided. This means that in view of limited resources (financial and
human) ISF cannot be introduced quickly and easily over larger areas. Each WUA needs to
be formed, needs to be informed, needs to understand, needs to agree, needs to voice its
often legitimate views and needs a database. WUAs need to be established, and functionality
of ISF administration assured. WUAs need to be legally formed, including spelling out the
roles and rights. During the introductory phase of the ISF, many issues emerged in service
and database for which nobody was prepared. This resulted in many discussions and the need
for hard work, straightening out the problems in the system, while setting WUAs as
administrators, regulators and collectors. The government should not assume that its actions
are always automatically for the benefit of the users. The government role (which it has to
learn) is now to say to WUAs in a proper way: ... We work on improving our roles of
managing water and service; you give your input on service and costs; we jointly decide on
plLIn and tariff, agree on this, and. therefore, once service is given. you (WUAs) pay without
delay ...

In districts where the preparation was done well, where the ISF system readiness criteria
were followed, where no shortcuts were taken, ISF is very functional at WUA level. Visits
to now perhaps 12 districts (with this number increasing steadily) would confirm this, and
more and more districts are becoming part of WUAs- and [SF-Based Irrigation
Comanagement. In all these districts, where procedures are followed with no shortcuts,
collection results and satisfaction with voice (the two things in ISF that matter) will be high,
often immediately above 85%. In general, a fallback in collection can be noticed during the
second year, as the assumption is made that the initial effort was sufficient. This points to the
need to keep up the pressure on those which need to perform the new roles in the shift
towards irrigation comanagement through ISF. If insufficient pressure and insufficient value
are attached to rooting the initial introduction process, institutions will be insufficiently aware
of balancing new tasks and sustainability,
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A first collection year shows a set of problems which a WUA and the Local Government
invariably will encounter. If these are not analyzed and managed in a guided process, all
institutions, including the WUAs, may come to think of ISF as being too complicated and too
sophisticated to handle; in short, they may be discouraged. In those districts where a
pragmatic approach to problem management was taken, most problems were resolved in a
relatively short time. The list below shows the major groups of problems which emerge as
WUAs take on roles in ISF collection and comanagement:

I. Incomplete and incorrect database (names, areas).
2. Incomplete/wrong infonnation (reach all on time).
3. Administrative errors.
4. Shortcuts in procedures, limiting or eliminating the voice mechanism and agreement

mechanisms.
5. Assumptions that learning and training were sufficient.
6. Lack of financial control, subsidy arrangements, assessment and accountability,

anticipation of shortfalls.
7. Poor arrangements for incentives and backlog management.
8. Non-acceptance of principles of ISF, in view of poverty, non-payment for co-shared

benefits by other water sectors.

These categories of problems show the importance of system readiness for ISF. Initially
the focus during the pilot phase of 1989-1991 was on procedures and mechanism, on legal
base, on assessment of capacity and willingness of the water users, and on how to motivate
and strengthen the institutions. This was a dynamic hands-on and action-oriented phase,
where doing it taught many valuable lessons. This and a certain amount of stubbornness and
persistence in solving issues and changing attitudes turned out to be the key to developing
something that was widely accepted.

Creating sustainability

Creating an ISF that sustains itself requires energy and commitment. This energy and
commitment should recognize a hierarchy of issues of creating and assuring sustainability of
ISF. All issues need to be recognized and require a balanced focus, yet there is the fact that
the level of importance decreases with increase in the number of levels:

Level I. Socia-political Vision, Insistence and Legal Base.
Level 2. Economic Considerations (often the basis for action).
Level 3. Fiscal and Financial Management (phase-in ISF/phase-out subsidy).
Level 4. Institutional Performance (how to transform the initial enthusiasm).
Level 5. Concept, Procedures and Mechanism (the hands-on phase).

Level I is important to Level 2, which is important to Level 3, and so on. If support or
vision in Level I is insufficient, it does not matter what is done on level 2; it will not work
in the long run. This is valid in the comparison between all levels: if Level 5 is good but not
so the performance in Level 4, it will not work. So the best procedures have no meaning if
institutions do not perform. Starting at level 4 and 5, this means that even with the best
possible concept and procedures, if the institutions, especially Bupati as District Head, the
local irrigation service and local revenue office do not perfonn well, there is no ISF.
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Similarly, with level 3 and 4, even with the best institutional performance and attitude, if the
arrangements on phase-out subsidy and phase in ISF results are poorly budgeted, they will
have negative repercussions.

Considerations on national implementation

In addition to the above hierarchy of issues, there are four very important considerations on
implementation of ISF for coverage, at national level, or at province or at district level:

1. A Sense of Discipline (or the 100% or no shortcuts rule).
2. A Sense of Urgency and Timing (look at end product/time).
3. A Sense of Budget Control (keep track of cost and budget phase-inlphase-out).
4. A Sense of No Negotiation on Principles (list of Voice-for-Money).

If ISF as a form of irrigation comanagement is introduced as a policy, but the above 4
considerations are not understood, a diluted and watered-down version will quickly appear,
not structured in institutions and community; resistance will emerge, alternatives offered, and
before long, the policy collapses. It will then require a decade or two and new jargon and
catch words to generate interest as those in charge are still disgruntled and disappointed with
the previous efforts.

Understanding the "learning" and "reverse" element of ISF

The finding of the introduction of ISF is that for it to work on a system-by-system basis, each
system needs to be "ready". Asking water users for money means they will complain if they
perceive something to be wrong. This has shown to be not easily understood by some in
several institutions. The assumption is often made that the well-intentioned planning and
implementation should be accepted by users, at times perceived to be unjustified and
ungrateful. Though service is very good and reliable in many areas, no system is really ISF
ready. WUAs are the keys, and if these do not exist, they need to be formed 100% in every
meaning of that ratio. What this means is the database in the widest sense, i.e., user and land
registration, delineation of WUA areas, description of service on unit or block basis, plan of
operation and maintenance, system-based needs-based bUdget (NBB), should be correct. This
means that the initial absorption capacity of institutions to ISF may vary by District, but in
general is limited. Like anything that needs to be learned and discovered, and where skills
are to be improved along the way in a dynamic process, [SF needs the "Ah-ha!" experience,
as if saying: "Oh, do you mean that; we like that. That is good and can be done." Just as
one cannot learn to handle a computer in a day, so ISF cannot be learned in a year. Even
with the best of intentions, budgets are not ready, other programmes require attention, and
invariably a certain tiredness will occur.

ISF has an aspect of being "development-in-reverse." Rather than to give and do things
for water users, on which much of the development of the past was based, they are the ones
who now have to give and do things. It should be no surprise that now, with disappointing
results in many places in establishing the irrigation management, the irrigation comanagement
is only the panacea many believe it to be if several conditions are met. WUAs need to be
approached with the right balance of socio-political pressure ("you have to become involved
as this appears the best form of local resources management ") with voice. In addition, it is
crucial to approach systems from the viewpoint of the 100% rule in management, i.e., the
system and service need to be debugged, or if differences remain, different fees need to be
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established, negotiated, accepted, agreed and recorded. However, if the focus is too much
on getting the collection going as soon as possible, shortcuts occur, creating the basis for
disaster.

Therefore, it is important to define the ]()()% rule - all needs to be service ok and
database ok and tariff agreed with WUAs and collection prepared. This rule is based on
managerial logic and could have been anticipated at the start of design of the ISF introduction
plans. However, discovering this during actual ISF introduction on a system-by-system basis
is very useful as it brings forward the responsibilities, the roles and the rights of WUAs.

WATER USERS' ASSOCIATIONS AND ISF

There is thus no panacea for ISF, for forming WUAs, no golden-rule discovery in bringing
ISF as a first step in irrigation comanagement. The average area of a WUA is 70 ha, but can
be as small as 4 ha and as large as 180 ha. If there are 7000 systems in Indonesia each larger
than 500 ha, on a total of 3 200 000 ha, then all these systems need to be ISF-readied, and
all these need to be approached, informed, convinced and organized. With an average of 3
to 5 water users per hectare, some 12 million water users need to be informed, and ISF is
to be put in and accepted by the minds and actions of over 12 million farmers. No small
accomplishment if this could be achieved by 2003.

The massive scale of the ISF introduction, coupled with the desire for fiscal results and
quick area coverage, lead to short-cuts. Voice then becomes quickly just information and
instruction. All the elements of community organization, the information campaigns, selecting
a WUA Board, creating laws and bylaws of the WUAs, all what is so desired by many in the
professional irrigation management, are extremely difficult to accomplish on a 100% basis.
The results will then range from very good in some districts to immobility and apathy in
others.

At the basis of this is the role of the WUAs. WUAs, up to very recent times, were,
more agricultural-production-oriented and/or water-management-oriented. Water management
in water-rich areas is easy, and in water-poor areas it is often considered futile. The role of
the WUA in relation to the service element is new and untested. For an ISF policy to be
effective and sustainable, all of the following need to be accomplished. WUAs need to be
formed, organized and created legally. They need to understand the difference between the
service element, the production element and the revenue process. The WUAs will not pay
the ISF without some form of outside pressure.

Nothing will replace the hard work required to start ISF. It will be difficult to recreate
situations which occur in small-scale irrigation (often hill-type) or subak type irrigation as in
Bali. Even in Bali an ISF may one day be introduced soon into subaks which are located and
linked along government-managed and -operated canals. Subaks then are no different from
what WUAs are supposed to do, namely managing their units and comanaging the main
system.

The service agreement in which tariff and service are specified, and which is signed by
parties concerned, is important as a psychological and management too!. It forces the
government to commit to the service, and commits the users to payment. It can be used as
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a two-edged knife, i.e., "Please give service as promised ana agreed ", but also: "We gave
service, you agreed to pay, now pay ".

On the service side, answers are needed on what can be achieved given water availability
and system-distribution constraints. What equity over the system area can be achieved, and
how will the water membrane be stretched in a way acceptable to various WUAs over
upstream and downstream areas need answers. There is a tremendous variation in the many
elements that make up irrigation service. Topography is another issue which creates
differences in services. Often, users complain about drainage, or other issues not related to
bringing water to fields. All this needs to be realized and explained.

The experience gained in the introduction of ISF in Indonesia bears a finding that it is
not as much the willingness and capacity to pay, but the willingness and capacity to let
WUAs take on new roles and new responsibilities, including all associated rights. In short
the total institutional performance picture is to be changed significantly. It is in moulding this
into something that suits the purpose (service for pay, pay for service) that the hard work is
needed, to be accompanied by a change in attitude. The fact that change is opted for requires
a new structure of institutional bureaucracy, additional new public regulations, new public
enforcement mechanisms, and a new view on irrigation as resources management. ISF means
vocal and strong WUAs, exercising new rights. It is clear that if the government wants ISF,
it should accept the new major rights of WUAs in the ISF procedures. It should also be clear
that the Central-Level Government should both insist and support with resources the
establishment of WUAs by the Local Government. This does not happen by itself. The whole
"transfer," from subsidy to self-supporting, from centrally administered to Local Government
and WUA-managed systems is a shift in thought, a paradigm shift. This takes time, and thus
policy commitment. This is no easy task, as the old unsatisfactory and/or expensive
procedures in system administrative and financial management have to be replaced by a whole
set of new procedures and mechanism. The one subsidy source (Ministry of Finance) has to
be replaced by 45 ()()() new sources, being the 45 ()()() WUAs which all need to be informed,
established, convinced and organized. The government on the other hand should not hesitate
in requesting payment. In areas where I ha of land produces a net income of $ I 000, the
payment of a fee for service of $ 12 can be considered very reasonable. Once" ... the bugs
are out of the service ana ISF... ", and the database and WUAs are ready, ISF performs well.

From the point of view of what a WU A is, the variation should be understood. To begin
with, WUAs are established and organized differently, either hydrological-based or village
based. Ultimately, once ISF is introduced, and service is good, it does not really matter. It
is then not the hydro-boundary, but the pressure to keep ISF functioning that will be crucial.
However, hydrological based WUAs are to be preferred.

For sustainability of ISF and irrigation comanagement, the level of activities for a WUA
should be only the absolute minimal. WUAs should not be forced to come together and meet
unnecessarily. Tasks can be derived from the Voice-for-Money List, and should include such
things as I) representation in ISF procedures, 2) administration of members/landholdings, and
need for fee differentiation within unit, 3) administration and implementation of collection,
exemptions and incentives, and 4) administration and implementation of backlog collection
and sanctions.

WUAs' performance will depend not only on guaranteeing the ISF concept, but also on
spelling out four issues: the need for discipline based on service agreement, the urgency on
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collection, the attempt to control budget and expenditures, and no negotiations on principle.
And even if WUAs would perform, they will need a good partner in the institutions which
are responsible. WUAs should not be subject to "strengthening" to carry our roles the
government cannot do, unless the government makes this clear and WUAs learn to accept
this.

CONCLUSIONS

Does ISF really work?

To assess what ISF does, and whether it really works, it is needed to look at systems where
it has been for 3 to 4 years. In these systems, ISF works in shifting costs and in bringing
voice, in view of issues in irrigation comanagement. For it to work in money (collection)
terms, the role of District Heads in how they insist on payment and how they work through
Sub-District Heads is important.

First, ISF systems have a substantially better database and service base than non-ISF
systems. Many WUAs and Federations have by now efficient displays of maps of units,
collection targets and monitoring, as well as service issues. The availability and correctness
(and how it is used) of this database constitute one major criterion to assess the impact of
ISF. Second, WUAs are decidedly more active in ISF systems, first through pressure to do
it, then through interest in the issue. Third, in an ISF system, a substantial decentralization
of tasks and roles is apparent.

Many of these findings are found in a recent independent assessment of the impact of
ISF. The ISF introduction has been researched in 1993 in detail for the area of Nganjuk and
Kediri in East Java, where 9 villages in both ISF and non-ISF areas were evaluated on data
and users' views for the period 1989-1993 (World Bank working paper "Does Voice Work?
A Study on Impact of Voice on Public Accountability" Samuel Paul May 1994). Paul noted

further for ISF areas a substantial transparency of the irrigation management process, a
substantial delegation of functions, and substantial staff incentives. Water users were
increasingly satisfied with the response to issues and complaints, compared to non-ISF
WUAs.

ISF as a step towards irrigation comanagement

ISF in every system would be a first major step on the road to a more irrigation management
transfer. There will always remain a major task for the government as water-resources
management was assigned to the government by the 1945 Constitution. Ownership of
infrastructure by WUAs, especially in areas exceeding one administrative unit (the village)
is already complicated, as the system turnover programme to WUAs in areas below 500 ha
system size has shown.

The experience in those areas now 4 years under ISF points to the ISF policy to be
perhaps the major task the Government of Indonesia can and should achieve in the irrigation
sector over the next 15 years. Clearly, ISF is a first major step in meaningful involvement
of WUAs in system management. If this ISF can be established firmly, even further
management transfer can and should be considered. The ISF introduction should also be
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increasingly seen in combination with how to balance water supply to the irrigation sector as
the major user and those vying for a share of this irrigation-sector water.

ISF procedures guarantee that if service results are poor (harvest failure), water users
can request exemption from the fee. In systems considered insufficiently developed, or
containing poverty-classified villages, District Heads can postpone ISF introduction, if they
so wish.

The introduction of ISF in Indonesia points to the fact that large-scale systems, serving
national interest and rice-production targets, should remain to a certain extent under
government management. At the same time, roles of WUAs need to and can be expanded
continuously. The possibility for this comanagement will vary by region, by level of system
development, agricultural performance and markets, and size of landholdings. It will depend
on system size as linked to topographical features and administrative boundaries, as well as
to water availability. Systems differ so much in water availability and setting, in crops and
market access, in landholding size, in support services and availability of inputs, that each
case needs to be reviewed on its circumstances. ISF procedures sort out these differences on
their importance. Suddenly llsers are asked to or can give their opinion on almost any
management issue. This is good for all, without question.

The introduction of the ISF policy is already a significant form of management transfer.
If successful and sustainable, and if contributions reach 100% of O&M costs, the government
can think further. Perhaps water shortages will force the issue of more and broader
management transfer much earlier as now anticipated. What seems equally important is
linking irrigation management to non-irrigation water use demands. The structural role of
irrigated agriculture needs to be reviewed in relation to sectors exploding in growth and
demanding a greater share of irrigation water supplies for urban development, domestic water
supply, industries, flushing for water quality control in rivers, and fisheries along coastal
areas. These sectors will compete for limited water supply, as now on Java and Bali, but
soon elsewhere too.

Functional water users' associations

WUAs should be functional and minimally active organizations. Criteria to check on WUA
functionality are relatively easily developed. The government should never forget that
functionality of WUAs should be tested against the least-cost, least-activity principle. Water
users have many other worries to make ends meet; the demands put on them in irrigation
comanagement should be assessed from a viewpoint of efficiency, equity and effectiveness.
The ISF policy needs functional WUAs, and WUAs need a functional and effective ISF. Both
ISF and WUAs need pressure. Positive in the sense of voice and meaningful participation in
making system ISF ready. Negative pressure in case payment is not made, collection is low,
but service delivered as agreed and a service agreement exists. Any hesitation on gradual but
firm sanctions is deadly here for ISF sustainability. The Government should review regularly
what ISF contribution is, relative to net income per hectare, as well as other contributions
which farmers make,

The three maps are an indication of the organizational and database requirements and the
procedures of ISF.
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Map I shows the administrative boundaries of 6 sub-federations of WUAs of the
irrigation system of Jumeneng (955 hectares), Sukoharjo District, Central Java. Together,
these sub-federations form the Federation of Water Users Associations through an elected
federation committee; they discuss the O&M plan and the Needs-Based BUdget with the
irrigation service; they make a service agreement with the government, make a list of planted
and harvested area on a seasonal basis as a means to verify service, monitor and stimulate
collection from the WUAs, resolve and advise on request for exemptions on ISF payment,
and discuss and enforce sanctions.

Map 2 shows the socio-hydro organization of these federations of WUAs around the
secondary and tertiary units, a procedure where the village or sub-village unit boundaries are
matched as good as possible with the boundaries of tertiary units and service issues.

Map 3 shows the inventory of service issues as emerged from the system walk-through,
based on the federation of WUAs boundaries. These service issues become part of the POM
and NBB and are given a cost, to be included in the budget, and to be reviewed yearly. The
basis of ISF success is the logical need of good service, But good service by irrigation
service agency is in itself not enough. The whole management concept, the interaction, and
the reason for paying for resources management directly should be understood, by the water
users and by the government; the concept should be accepted by WUAs and by the
government. That will take vision, conviction, discipline, accountability and plain hard work,
and the patience to explain clearly, to structure decentralization and comanagement, and
ultimately the vision to give WUAs a clear signal and a chance to perform.



Irrigation management transfer 301

Alternative support systems to strengthen irrigators'
associations in Bicol, the Philippines, after

irrigation management turnover

Recognizing the importance of irrigation in attaining the country's desire for self-sufficiency
in rice production, the National Irrigation Administration (NIA) was created in 1964 as a
government agency tasked to rationalize irrigation efforts and spearhead irrigation
development in the Philippines. The initial years following its birth were primarily directed
towards technical operations, while institutional aspects such as organizing and tapping
farmers for irrigation management were given less emphasis and were best relegated to other
government agencies.

Despite the agency's aggressive stance in constructing new systems on a nationwide
scale, myriad of problems began piling up which hampered its overall operations. Foremost
of these were low irrigation service fee (ISF) collections and rapid deterioration of systems
which forced the agency to be dependent on government subsidy. Irrigation specialists soon
realized that the inability of the agency to build a strong base of farmer participation in the
process of planning and project implementation primarily explained the pervading attitude
among farmers in treating irrigation systems constructed by the NIA as a public good, the
provision and maintenance of which are perceived to be the sole responsibility of the govern
ment. As some non-paying farmers would reason out, why would they be required to pay
irrigation service fees when other government agencies provide them public infrastructure at
no cost to them?

Faced with this challenge, the NIA has turned towards new management schemes that
would improve performance and sustainability of irrigation systems. One such scheme is the
formation of farmer irrigators' associations and the strengthening of existing ones to
eventually prepare them for a more active role in irrigation management. Never have the
urgency and importance of maximizing the participation of farmers from the grass roots level
in the various aspects of irrigation development been as emphasized as when the nation
experienced burgeoning budget deficit which consequently decreased fund appropriations for
irrigated-agricultural endeavours. With funding support from the government significantly
slashed, NIA aimed for viability across all systems. This subsequently forced systems to
operate within their income which in turn was largely dependent on ISF collections. But with
the NIA having fared poorly in the aspect of collection, it was not surprising why the
agency's maintenance and physical rehabilitation activities left much to be desired. It was at
this point that NIA began to seriously consider the potential of organized farmers in
undertaking some functions which were originally theirs. Certainly, this was a move

Fay M. Lauraya and Antonia Lea R. Sala. Study Leaders, Birol University.
NIA-liMI Project on Strengthening Management Capability

of Irrigators' Associations in Bicol, the Phllippines
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addressed to improve the viability position of the systems, and in the process, to bestow
among the farmer users authority in irrigation management which ultimately is hoped to stir
up their feeling of ownership consistent with the participatory approach. From then on, the
turnover of management responsibilities of irrigation systems to Irrigators' Associations (lAs)
has become the primary policy thrust of the NIA.

Past studies on the impact of farmers' involvement in irrigation systems management
provide evidence that turnover of management responsibilities to lAs has led to significant
improvement in system performance. The Institute of Philippine Culture (IPC) study using
four national systems under NIA's participatory program as samples showed that the systems
improved in financial viability and gained in their areas and cropping intensities after farmers
were engaged in system management (Jopillo and de los Reyes 1988). In addition,
Wijayaratna, in his paper assessing the Philippine experience in irrigation turnover and self
management, reported that access to water, reliability, adequacy and equity in water
distribution also improved, farmer satisfaction increased and conflicts over water distribution
reduced following full or partial turnover of system management to lAs (Wijayaratna 1993).
A Bicol University-IIMI research on the performance of lAs revealed that IA performance
efficiency significantly contributes to system performance. The said research then concluded
that system management can be enhanced by strengthening and maximizing farmers' involve
ment in system management and the planning process [(Lauraya and Sala 1990)].

The participatory policy was initially applied to the communal irrigation systems. These
are small irrigation systems covering less than 1000 hectares of farmlands. In all, the
communal system represents 47% of the total irrigated area in the country as of 1991. In this
type of system, farmers were organized prior to actual construction of irrigation facilities,
hence, participation of the IA was elicited in the preconstruction activities such as validation
of system design, obtaining water rights and controlling construction costs. After construction,
there was immediate turnover of the system to the lAs. The lAs amortize the cost of con
struction within a reasonable period, usually for 25 years.

Inspired by the success of this new methodology, the NIA management adopted it widely
to cover the national systems as well, where the bulk of the agency's maintenance costs were
incurred. Since the irrigation facilities were previously in place, the formation of the lAs in
the national systems was done when the systems were already operational.

In the national systems, the approach being employed is a gradual turnover of a part of
or the whole system. Farmer organizations in these systems assume irrigation management
roles through a contracting mechanism. In the Type I Contract, the IA simply undertakes the
routine maintenance works of a certain length of the irrigation canal system. In return, the
lAs will be paid P 1000.00 (US$37.02)1 upon satisfactory maintenance including weeding,
trimming canal embankments, reshaping and removal of debris off 3.5 krn of unlined canals
or 7 krn of lined canals (Wijayaratna 1993). Under the Type II Contract, farmer organ
izations assume the system operations and irrigation service fee collection functions. Systems
operations include: I) planning the O&M activities and undertaking the O&M from the
turnout to the main farm and supplementary farm ditches; 2) planning, implementation and
monitoring of the cropping calendar; 3) water allocation and distribution; 4) conflict manage
ment; and 5) maintaining linkage between the farmer users and the NIA.

US$l.OO = 27.00.
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TABLE 1
Total number of national systems inthe Philippines by type of contract, 1991
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Region Type of contract Total no.
of systems

None I II III

lIocos Region 5 8 1 7 21
Cagayan Valley 8 7 1 16
Central Luzon 11 1 12
Southern Tagalog 10 9 3 1 23
Sical Region 3 6 3 12
Western Visayas 4 3 2 9
Central/East Vis 2 9 5 16
Western Mindanao 3 1 4
Northern Mindanao 1 5 1 7
Southern Mindanao 10 2 12
Central Mindanao 1 3 3 7

Total 45 50 32 12 139

Percent of total 32.4 36.0 23.0 8.6 100.0

The collection functions involve: 1) planning effective collection strategies; 2) distribu
tion of ISF bills; and 3) undertaking ISF collection.

Meanwhile, under the Type III Contract, there is full turnover of the whole or part of
the irrigation system to the farmers, lAs under the Type II are given incentives or IA share
for their participation in the O&M and irrigation service fee collection. Under the Type III
Contract, the IA shall amortize the investment and rehabilitation costs of the whole or part
of the system in not more than 50 years.

An International Irrigation Management Institute (IIM!) inventory of the status of
turnover in the national systems showed that as of 1991, 59 % of these systems are into Types
I and II Contracts while only 8.6% have been fully turned over to farmers (Table 1),1 The
growing recognition of farmer-management capacities and the vision of the national
leadership for privatization by the year 2000 as a strategy for economic recovery exerts
pressure on the NIA to hasten the institutionalization of the participatory-management
process, with full turnover as the ultimate goal.

Concomitant with intensifying efforts for management transfers to farmer organizations,
it is imperative that an assessment of the various impacts of policies affecting such a scheme
be undertaken to improve implementation and reorient NIA's direction.

This paper therefore, attempts to present the status of operation of lAs in both communal
and national systems which have been participants to the turnover process. The findings
highlight the results of management transfer from the perspective of the farmers and an

Prior 10 the implementation of the Types I, [I and [([ Contracts, NIA classified lAs into three stages of
development and correspondingly thc contracts entered into were referred to as Stage I, II and III. There
were slight differences in the NIA-IA obligations under these stage contracts but lAs stand to gain a higher
share from ISF collection. Staning 1990, lAs undertaking O&M functions for the first time were
contracted by NIA using the Type I, [I and III Contracts. but the Stage Contracts continued to be enforced
for those lAs that had such contracts with the NIA.



304 Alternative support systems to strengthen irrigators' associations in lhe Philippines

TABLE 2
Status of irrigation development in the Bicol Region. December 1992 (Source: NIA Region V, Naga City)

Provincl:I Total land Total arable Potential Developed area % level Remain-

arBB(na} areB Ihe} irrigable of l[1g area

araB (hal irrigation for d8\1e-

NI' Assisted Other Privste Total develop· lopment

national communal go\'t. ment
agency

Albav 255260 158570 50049 1 947 7463 , 436 12631 23477 46.91 26572

Camarlnas Norte 2" 250 1594£5 16869 2751 , 679 65 119 4614 27.35 12255
Camarinas Sur 526680 326 125 106171 16799 31 360 5228 14012 67399 63.48 38772

Catanduanes 151 150 36745 4169 0 1 327 326 0 1 655 39.51 2534

Masbate 404 770 281 382 19419 0 3104 0 202 3306 17.02 16113

Sorsogon 214140 160356 16136 1 200 4517 77' 3246 9740 60.36 6396

TOlal Region V 1 763250 1122643 212833 22697 49450 7832 30212 110191 254.63 102 642

external agency, in this case, the Bicol University (BU). Most of the data were obtained from
the BU-IIMI Action Research implemented in two relatively large lAs in a national system
in the Bicol Region from 1992 to 1994, and from a recent study of 31 lAs in communal
systems in the same region. This paper concludes by forwarding recommendations on support
systems deemed needed to strengthen lAs after management turnover.

STATUS OF IRRIGATION DEVELOPMENT IN THE BICOL REGION

The Bicol Region or Region 5, situated in the southeastern tip of the Luzon Island, comprises
the six provinces of Albay, Camarines Norte, Camarines Sur, Catanduanes, Masbate and
Sorsogon. It has a lot area of 1.76 million ha, roughly 6% of the country's area, As of
December 1992, the developed area w'ith irrigation structures and facilities was a little over
one half (52%) of the potential irrigable area of 212833 ha, leaving the remaining area of
102 642 ha open for full development (Table 2).

In the said developed area, there were 13 national gravity systems and I national pump
system with a total firmed-up area of 22 697 ha. These systems have been grouped into nine
responsibility centres, namely: Daet-Talisay RIS and Matogdon RIS in Camarines Norte;
lnarihan RIS, Cagaycay RIS, Barit RIDA RIS, Buhi-Lalo RIS and Libmanan/Cabusao RIS
in Camarines Sur; MNOH RIS in Albay; and Bulan-San Francisco in Sorsogon. In addition
to these, there were 218 communal irrigation systems (CIS) constructed by NIA for a spread
of 26,603 ha as of December 1992.

STATUS OF IRRIGATORS' ASSOCIATIONS IN COMMUNAL SYSTEMS IN THE
BICOL REGION AFTER IRRIGATION MANAGEMENT TURNOVER

Communal systems are owned and managed by a single irrigation association (IA) organized
by the water users and vested with legal powers by the government (Bagadion 1991). Based
on a Bicol University study conducted in 1994 covering 31 sample lAs out of 160 lAs in 4
of the 6 provinces in the region, the average service area recorded is 722 ha while the
average farm size is 1.81 ha. The associations follow two croppings per year, a dry season
covering January to June, and a wet season from July to December (Table 3), The irrigated
lands are solely devoted to rice crop. Farmer members are a mixture of owner operators and
tenants, It should be mentioned that landownership is not a criterion for membership in the
lA, but is open to all actual tillers using the irrigation water. Irrigation service fee charged
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TABLE 3
Status of lAs in communal irrigation systems in Bico!. The Philippines, as of December 1992
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Camarines Albay Camarines Sorsogon Region
Norte Sur

Total no. of CIS combined Services area (ha) 23 29 58 40 160
No. of CIS wfmultiple functions 2564 6585 9500 3556 19641
Type of non-water functions 6 6 11 14 37(23%)
a. Supply of agricultural inputs 2 1 5 8122%1
b. Provision of production loans 2 1 3 5 11(30%)
c. Marketing of produce 1 1 4 6116%)
d. Marketing of livestock products 0 1 1(3%)
e. Environmental mgt. 0 1 8 9{24%)
f. Involvement in political affairs , 1 2{5%1

Average cropping intensity 117.4%
Collection efficiency 54.0%
Average service area 722.0 ha
Average irrigated area 363.7 ha
Average area cropped 349.4 ha

varies from IA to IA but on the average it amounts to 90 kg of pa/ay per hectare or its cash
equivalent using the government buying price of P 6.00 per kg (U5$0.22).

As of December 1992, NIA records revealed that 23% of the 160 communal lAs spread
in the 4 provinces under study in Bicol had expanded their concerns beyond irrigation water
management (Table 3). The 37 lAs with multiple functions have assumed these added
responsibilities out of their own initiatives because of the expressed needs of the farmer
members. Data showed that the provision of production loans appeared to be the most
common support service undertaken by the lAs. Availability of agricultural inputs and capital
are crucial requirements to synchronize crop and water distribution schedules. In view of this,
there is a growing demand for the IA to undertake expanded functions beyond water. In fact,
the vision of farmer leaders covered by the study for a progressive IA pictures one that is
able to provide assistance for obtaining capital for production, They said that the most needed
assistance to strengthen their organization is on how to venture into non-water functions such
as distribution of inputs and agricultural produce marketing and training on livelihood.

It is interesting to note that there is also an increasing involvement in environmental
management which may be due to the very real threat of dwindling water resources. It was
observed that of the average service area of 722 ha, only 363,7 ha or 50 % was supplied with
irrigation water in 1992. And this was not an isolated case since it was the general
observation of farmers in Bicol that indeed there has been a noticeable reduction in water
supply in recent years. Further, IA leaders interviewed attributed the dwindling water supply
to the denudation of forest areas. Most of these lAs are run-of-the-river systems that draw
water from low diversion weirs. Compounding the increasing scarcity of irrigation water due
to environmental causes, is the poor maintenance of irrigation structures by most of the lAs.
In the lAs surveyed, seldom was the case where downstream and even midstream farmers
were adequately provided with irrigation water, especially during the dry season, because of
heavy siltation in main canals which, the leaders conceded, was evidence of unsatisfactory
performance in the lAs' maintenance task. But the lAs' deficiency in this aspect is attributed
to two interrelated factors; the very low levels of collection efficiency from which funds for
O&M expenditures are drawn, and the weakness of the IA leadership in effectively bolstering
the various IA committees to action. The lAs in the communal system obtained an average
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TABLE 4
Status of operation of the National Irrigation System in the Bicol Region as of December 1992

System Firmed- Irrigated area Iha I Benefitted area lhal Crop Collection efficiency

up intensity (%)

service
Wet Dry Wet Dry Wet Dry

area

Daet-Talisay RIS 2603 2 345.83 2079.37 2 328.87 2031.16 170.00 49.8 50.7

Matogdon RIS , 35 146.37 129.67 , 46.37 129.67 204.47 60.1 60.1

Tigman-Hinagyanam 3542 2 102.00 2278.00 1 711.00 1 932.00 123.66 42 50.3
Inarrhan AIS

CagaVcay RIS 1 745 1 705.92 1 330.38 1 560.79 1 330.34 174.00 36.4 37.9

Barit IRDA RIS 4484 2 753.41 3 365.05 2 569.30 3066.64 149.B3 36.8 44.7

Buhi-lalo RIS 2724 2330.31 2 31 B.49 2 311.29 2301.16 170.66 23.7 23.7

Mahaba-Nasisi- 1 947 1 939.50 1 395.00 1 939.50 1 795.00 191.Bl 44.1 44.1
Ogsong-Hibiga RIS

Bulan·San Francisco 1200 1 200.00 , 160.00 1 200.00 1 160.00 1 441.52 412 41.2
RIS

libmanan/Cabusai 2 195 1 456.39 1 962.23 1 379.52 1 B09.67 151.19 50.6 52.7
RIS

collection efficiency of only 54% in 1992. This relatively low performance matches the extent
to which the lAs were able to make use of the irrigated area which is represented by the
cropping intensity indicator of only 117.4 %. As a consequence, membership size declined
as the fA could no longer service their water requirement. For instance, one farmer organiza
tion surveyed registered a fall in the number of members from 182 in 1982 to 82 in 1992.
It was observed that most of the lAs whose membership has diminished are situated in the
two provinces (Camarines Sur and Camarines Norte) where the forest denudation problem
is most seriously felt relative to the other provinces in Bicol. Recognizing this situation, nine
lAs have entered into a contracting scheme with the Department of Environment and Natural
Resources for reforestation projects that intend to rehabilitate denuded forest areas that
support nearby watersheds.

Relative to the ineffectual IA leadership, it was discerned from interviews that some IA
officers do not have a firm grasp in managing the affairs of the association. Some are not
even familiar with parliamentary procedures in the conduct of meetings and have not
formulated any IA resolutions during their term precisely because they have not conducted
any meeting at all and do not know how resolutions are developed. This handicap could be
attributed to the fact that the present set of IA officers have not undergone leadership
trainings which NIA had provided to the original batch of officers. Although NIA is still
mandated to give technical assistance and supervision to the lAs, the agency, because of
financial difficulty, could not really sustain such training activities. The IA leaders'
immediate concern, however, is the considerable reduction in the collection of irrigation
service fees which effectively reduced their lA's capacity to meet amortization obligations
to the NIA as stipulated in the management turnover agreement. The amortization fee had
been computed based on the construction cost of the irrigation system, payable at a fixed rate
from 11 to 25 years. Meanwhile, the devolution of government function from national
agencies to the local government units (LGUs) in 1991 encouraged the participation of non-
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government organizations in local governance. This opened opportunIties for lAs to be
involved in political affairs like representation in local government councils.

What effects did the lA's involvement in non-water functions have on the management
turnover scheme of the NIA? The perspective of the Provincial Irrigation Engineers who head
the NIA' s local branch tasked to oversee the operation of the communal systems is that in
general, the performance of the lAs in irrigation management and collection of irrigation fees
has improved. The provision of support services by the lAs served as a motivating condition
for the members to exhibit favourable behaviour that would place them in good standing with
the lAs so as to be given priority in accessing the said services. However, even if collection
of irrigation fees improved at the IA level, in some cases, amortization paid to the NIA
declined because instead of paying the amortization due to the NIA, the lAs prioritized
payment of loans from other institutions that lent out the capital used for the production loans
and agricultural inputs, like the Land Bank of the Philippines.

STATUS OF IA IN THE NATIONAL SYSTEMS IN THE RIeOL REGION

All except one of the nine national irrigation systems mentioned earlier had been turned over
to the lAs. Of these, the Mahaba-Nasisi-Ogsong-Hibiga River Irrigation System (MNOH RIS)
is, to date, the only system which has been fully transferred to the lAs since 1985. The rest
are jointly managed by the lAs and the NIA under the Type I or Type II Contracting
Agreement. In 1992, the lAs registered an average collection efficiency of 42.75 % during
the wet season and 45 % during the dry season. They were able to irrigate 77 % of the firmed
up service area out of which 94% and 98% were cropped during the wet and dry seasons,
respectively. Average farm size is 0.84 ha which is smaller than those in the communal
system (Table 4).

Under the NIA Type II Contracting Arrangement, lAs are bound to get a share from
collection of irrigation service fees if the lAs would attain more than 50% collection
efficiency. Given the present lA's collection performance, one can deduce that only a few
were able to go beyond this cutoff mark. This means that the majority of the lAs received
nothing for their collection efforts. Even if an IA successfully meets the cutoff mark, it is
perceived that the present sharing scheme under the Type II Contract is partial towards the
NIA since the IA only stands to gain a minimal share based on a graduated scheme starting
at 2 % of the target current collection once it has attained 51 % collection efficiency. To illus
trate, the Barit River Irrigation System Division A, Farmer Irrigators' Association
(BRISDAFlA), a relatively large IA within the Barit-RIDA Irrigation System (membership
is 1805), will get only a minimum amount of P 3765 (US$139) for a collection of f' 188249
(US$6972). However, to reach this level of collection, the IA employs 9 collectors who need
to devote at least 30 days per cropping season. If all of the share is allocated to these collec
tors, each will receive only P 418 (US$15.50) for a month's labour. This figure is very much
lower than the minimum wage of P 2070/month (US$76.70). And to think that the trans
portation expenses required are shouldered by the IA collectors who are assigned to cover
80 ha each on the average. The management cost for the IA is not even accounted for yet.
BRISDAFIA has undertaken the collection function for the past two cropping seasons, and
although their performance has increased, it was not enough to reach the point where they
could avail of the sharing scheme. Hence, for these two cropping seasons, the collection cost
had been underwritten by the IA. Even if one assumes a 75 % collection efficiency for the
target collection of P 369 116 (US$13 671) for the wet season of 1992, and total IA share
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percentage increases to 10% of total current collection as prescribed in the Type II Contract,
still the IA stands to gain a very minimal amount of only P 27 684 (US$1025). If the
collection shall be paid at the rate of the minimum wage for one month's work, the required
amount for this represents 67 % of the IA share and only P 9135 (US$338) shall be left to
cover maintenance and management cost. This scenario, however, would require a
magnanimous effort on the part of the IA. As a result, lAs have been clamouring for a more
equitable sharing system.

Based on feedback from lA leaders, the Stage II contract provides a better incentive to
the lAs. Shown below is the NIA-IA sharing system under the Stage II Contracting Scheme:

Collection efficiency

53.14% and below.
Above 53.14%.

IA share

20% of actual collections.
20% of actual collections for collection efficiency of 53.14 %,
and 40% of actual collection in excess of 53.14%.

Unfortunately, the Stage II Contracting Scheme had been replaced by the implementation
of the Type II Contract. The Chief of the NIA Central Office Institutional Development
Division (IDD) , Avelino Mejia admits that formerly, the NIA was more liberal in the sharing
arrangements, but now the ceiling on funds going to the farmer is much lower (IIMI Review
1989).

If the rationale behind involving the lAs in systems management is to help the NIA
recoup the development cost of irrigation, the present sharing system is quite restrictive rather
than a boost to participation. Ultimately, it is anticipated that some lAs would rescind the
Type II Contract and return to NIA, the collection function which it may not be in a position
to effectively carry out given its present retrenchment policy.

The poor collection performance of lAs may be due to several factors.

First, the lA leaders are not compensated monetarily for their efforts. A challenge that
the IA should consider is how to provide real incentives to farmer leaders to turn in higher
performance and act on the problems and issues resulting from the feedback mechanism
instituted. As Goonesekera concludes (cited in Merrey, Rao and Martin 1988), there is a need
to provide irrigation managers with financial incentives to provide good management. This
need is articulated in the vision of TSA leaders that the IA should have sufficient funds to pay
their honorarium. The lA's potential source of fund is its share in the ISF collection. If the
NIA agrees to increase the lA's percentage share the NIA stands to benefit as well since the
IA would be able to provide better maintenance service to its members, which is expected
to trigger in an increase in the ISF collection.

Second, the transaction instruments used by the lAs were handed down by the NIA and
are not yet modified to suit the capability of the farmers who are now delegated with the
collection function. An example of this is the bill reflecting the irrigation service fee (ISF)
due from the water users and the acknowledgement receipt to be issued for ISF collected.
The prevalent practice is to collect the peso equivalent of the amount due (ISF is 150 and 100
kg of palay per hectare during the dry and wet seasons, respectively) because of the conve
nience on the part of both the collector and the payee. The farmer-collector is expected to
compute the peso equivalent of the lSF and he does this manually in the absence of
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calculators which could not be afforded by either the farmer-collector or the IA. The
computational difficulty is further aggravated by the standing policy of deducting 10 % of the
amount collectible if paid on time and in cash which requires additional calculation on the
part of the farmer- collectors. An insignificant error at the collector's level could be
magnified if taken collectively at the IA level. Moreover, the farmer-collectors are required
to write in words the amount of the irrigation service fee collected which, from observation,
requires so much effort considering that most collectors who are at the same time turn out
service area (TSA) leaders are already about 52 years old and have only attained an
elementary education. As mentioned earlier, the IA collectors in BRlSDAFIA practically
work on a voluntary basis because the IA was not entitled to any share as collection effi
ciency had always been below the NIA's cutoff mark ever since they had entered into the
turnover scheme in 1991. However, even ifan IA becomes eligible to receive the share from
the fees collected, the farmer-collector is only compensated after 2 to 3 cropping seasons due
to the delay in the NIA' s processing of the IA share. The agency attributes most of the delay
to the inability of the IA to submit collection reports on time and in the prescribed format.
However, it seems that the forms used for such reports are likewise not farmer-friendly and
not attuned to the skills of a farmer or lA treasurer. In this light, NIA should not only
attempt to simplify the forms but also look into the possibility of automatically retaining the
lSF share at the lA level to enable the association to provide timely remunerations to its
collectors and to put up equity in maintenance and minor repair activities, when needed.

Third, it was noted that some operation and maintenance personnel of the NlA viewed
the progress of the lAs as a threat to their job security rather than a support to the overall
performance efficiency of the system. When the MNOH RlS was fully turned over to the
farmers, many NlA personnel were displaced and were retired from service. Having this
experience in mind, systems personnel fear that strengthening the lAs would result in the
turnover of the system and a similar fate as those in the MNOH-RlS would await them. The
NlA personnel were perceived by the lA officials then as wanting in sincerity in extending
the necessary technical assistance. The incumbent officer-in-charge of the NlA Regional
Office in Bicol, explained that such is a weakness attributed to the implementation of the
turnover process itself. At the onset, NIA operation had been subsidized by the National
Government, hence, even if collection efficiency was very poor, the agency's operation,
including the salaries of personnel were secured with adequate funding. It is only now, about
25 years after the turnover policy implementation that the NIA' s funding is tied to its ability
to recoup its investment in capital outlay through collection efforts. In short, the NlA
personnel were not able to appreciate the crucial role of the farmers who are delegated with
the lA's collection function to the existence of the NIA as well as themselves.

Fourth, NIA's inability to fulfil its obligations in the O&M contract entered with the IA
is causing disenchantment among the farmers. For jointly managed systems such as those
with Type II Contracts, it is inevitable that the NIA should play a significant role in the
management of the irrigation system. In particular, it is expected to act on O&M issues which
are under its jurisdiction as stipulated in the contract. At present, however, it is faced with
budgetary constraints limiting its ability to comply with its responsibilities, specifically
maintenance of main canals and repairs of control structures. Indeed, the Financial Report
of the NlA Barit River Irrigation System Office, covering the period of January to December
1992, showed that it did not spend any amount for O&M activities except for the payment
of salaries of its O&M personnel. If this persists, the rate of deterioration of the structures
and facilities is expected to accelerate. Since it is foreseen that scarcity of budget will prevail
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in the long run, the logical course of action is for the NIA to assess the capability of the IA
for full management turnover.

ALTERNATIVE SUPPORT SYSTEMS TO STRENGTHEN IN AFTER MANAGE
MENT TURNOVER

Given the present policy direction of the NIA to hasten the management turnover of irrigation
systems to farmers as the backdrop and taking into account the enabling and constraining
conditions for strengthening turnover process raised in the preceding sections, the following
mechanisms are hereby proposed for consideration:

1. Setting the Stage for lAs to Venture into Multiple Functions. In order to expand the
economic activity, the farmer organizations may have to engage in multiple functions.
An infant organization may limit its group activity to a single "common goal" or a single
function. For instance, as water is central to irrigated agricultural production and
because the returns to group action is more significant, if it is centred on water manage
ment, the Irrigators' Associations (lAs) may first be established to deal with the water
input. However, when the IA is matured or strengthened enough to handle multiple
functions, and because there exist complementary relations between water and non-water
inputs, it might be desirable to be engaged in other activities as well (Wijayaratna 1993).
Further, it was seen that the challenges to the lAs' existence extend beyond water issues,
such as environmental management. Hence, the lAs should be able to make a choice as
to what other functions it needs to undertake in order to enhance its operation. As
observed in the past, lAs in the Philippines were hindered from undertaking non-water
functions due to legal impediments such as the organizations' constitution and bylaws
which confined the organization's activities exclusively to water. The NIA, recognizing
this limitation, had instituted modifications such as issuance of authority for lAs to
evolve into cooperatives. With the lAs' direction gearing towards multiple functions,
particularly agribusiness, technical assistance provided by NIA should not only cover
systems maintenance and institutional development but extend to capability building
along new areas complementary to other functions being pursued by the lAs. It might
be mentioned that the NIA is presently embarking on pilot projects that would
incorporate management of support services to the original water-service delivery
function. Specifically, capability building should include developing lAs to access
resources offered by agencies other than the NIA such as the Land Bank of the
Philippines, National Food Authority, the Department of Agriculture, and the Depart
ment of Trade and Industry.

2. Sustaining Institutional Development of lAs through Participation ofLocal Government
Units. This mechanism is deemed needed to provide continued institutional support to
the IA as leadership changes periodically. It was noted that the NIA trainings were only
addressed to the set of leaders of the IA upon organization. After turnover, with the
pull-out of the professional community organizers, institutional support from the NIA
diminished if not completely stopped. Under the turnover scenario wherein the NIA is
pressured to operate within the funds accruing from amortization remittances, much as
the agency would want to, it could not afford to hire institutional workers needed to
meet the institutional requirements of all lAs especially those in the communal systems.
Hence, another agency has to fill the gap. With the advent of the devolution of functions
from national agencies to the local government units (LGU) it is viewed that the LGU
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is in the best position to respond to the lAs' training needs. With the present set-up, the
agricultural extension-service delivery function of the Department of Agriculture, a
national agency, which has a Human Resources Development Unit, has already been
assumed by the LGU. Hence, taking on the institutional development function for lAs
would not create any organizational restructuring but only an expansion of target
clientele to include newly elected leaders of lAs as well as that of other rural-based
organizations. A necessary condition that may be required by the local executives would
be the devolution of the NIA's function on the supervision of at least the lAs under the
communal system to the LGUs.

3. Institutionalizing the Self-Assessment Mechanism. The self-assessment process is a
mechanism whereby farmers are measuring and evaluating their own performance
through the collection of farm-level data on a regular basis. The data gathered covered
the areas of water management, organizational activities, maintenance, conflict manage
ment and farming activities. The process entailed the participatory selection of the most
pertinent performance indicators which could be simply elicited and the design of
methodology for data collection given the TSA leaders' low educational attainment. It
also involved the training of the TSA leaders in data recording crucial in generating
accurate information and, more importantly, in data utilization for planning and decision
making.

The self-assessment process proved to be an effective tool for strengthening the
managerial capability of Irrigators' Associations. Recent experiments on the self
assessment showed that this mechanism works best in lAs that have undertaken partial
or full management responsibility of the system.
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Joint management of the Libmanan-Cabusao pump
irrigation system between farmers and the

National Irrigation Administration
in the Philippines

NATIONAL IRRIGATION ADMINISTRATION AND THE LIBMANAN-CABUSAO
PUMP IRRIGATION SYSTEM

The National Irrigation Administration (NIA) is a semi-autonomous government corporation
responsible for irrigation development in the Philippines. It constructs, operates, and
maintains national irrigation systems and provides financial and technical assistance to farmer
managed irrigation systems. For its income it collects irrigation service fees in national
systems and amortization of construction costs of farmer-managed systems it has assisted.
From 1975 to 1980, NIA constructed the Libmanan-Cabusao Pump Irrigation System
(LCPIS) as a national irrigation system in the towns of Libmanan and Cabusao in the
Province of Camarines Sur. On completion in June 1980, the LCPIS was severely damaged
by a typhoon and then restored to resume operations in May 1981. Presently it irrigates about
2 996 hectares (ha) of which 2 393 ha is served by a pump installation on the upper
Libmanan River consisting of four units of electrically driven vertical mixed-flow pumps each
with a rated discharge capacity of I 526 litres per second (lis). The rest of the area of about
603 ha, with higher elevations scattered mostly near its fringes, are served by nine smaller
pumps, eight of which draw from creeks fed with water from the main system, and one
which draws water from the lower part of the Libmanan River. Figure I shows the layout
of the system.

The operation and maintenance (O&M) of the area served by the main pumps is jointly
managed by the NIA office of the system and two irrigation associations (lAs) organized in
the two O&M divisions of the area irrigated. Irrigation service fees (ISF) are billed at 300
kilograms (kg) of rough rice per ha for the wet season, and the same for the dry season,
payable in rough rice or cash at the official government price. One lA, with the acronym
BCT PUMP lA, is in Division 1 covering 1370 ha and the other, with acronym LICUPPIA,
is in Division 2 with 1023 ha. Both lAs have O&M contracts with the NIA for canal
maintenance, water distribution, and irrigation fee collection within their respective areas.
The O&M of the nine smaller pump installations and their distribution facilities are being
undertaken by nine lAs, one IA for each pump installation. These installations and their
distribution facilities have been turned over by the NIA to each of the lAs under an
agreement that stipulates amortization of the cost of the irrigation facilities by each lA, and
its obligation to undertake the O&M of the system. These O&M arrangements started only
in 1990 during the institutional and physical improvements in the irrigation system.

Belljamtn U. Bagadion
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Previously, the O&M arrangements between the NIA and the farmers were structured
differently, as explained later in this study.

The main canal of the system is I I .17 kilometres (km) long and the total length of its
nine laterals and sublaterals is 33.17 km. These canals are being maintained by the two lAs
in Divisions 1 and 2 under a maintenance agreement with the NIA, together with about 160
km of farm ditches within the two divisions. Within the service area are 42.5 km of service
and farm-to-market roads maintained by the NIA. To protect the service area from flooding
and salt water intrusion, there are two protection dikes with a total length of 15.3 Ian. Each
dike is 2.20 meters (m) high, 4 m wide at the top, and about 17 m wide at the base.
Maintenance of the dikes is the responsibility of the Department of Public Works and
Highways.

Drainage facilities consist of a nine-kilometre interceptor channel on the left bank of the
main canal to drain storm run-off from a watershed area of about 23 square kilometres (Ian2

)

on the left side of the main canal. The interceptor channel discharges to San Miguel Bay and
has a bottom width ranging from 2.2 m to 6.5 m. Within the service area are 33.4 Ian of
natural drainage channels improved during system construction. The NIA maintains the
interceptor channel. The NIA and the lAs jointly maintain the natural drainage channels and
the lateral drains.

The arrangements between the NIA and the lAs described above started only in 1990
when interventions were made to improve the management of the system. From the start of
operation of the system in 1981 until 1989 the arrangements were different, and during those
years the average annual deficit in O&M was about ~ I 097 670 (US$ 42 218). As NIA
does not receive any subsidy from the government for O&M of irrigation systems, the LCPIS
in those years was regarded as a useless system fit "for the waste basket" by most NIA
officials because of its continuing huge financial losses. But from 1988 to 1990, institutional
and minimal physical improvements were made in the system resulting in the improved
management arrangements currently in effect that transformed LCPIS into a financially viable
system with an average annual surplus from 1990 to 1992, of about ~ I 114 890 (US$
42 880) and a system that has become a model for others. This transformation process is
discussed in the subsequent paragraphs.

BEFORE TRANSFORMAnON

As a project, LCPIS had two major components:

o Infrastructure: This included the planning and construction of the pumping stations,
water distribution canals and structures, farm-level irrigation facilities, service and farm
to-market roads, flood protection dikes, interceptor channel and drainage facilities, and
buildings and other facilities for O&M of the irrigation system.

o Institutional and agricultural development: This pertained to the organization of a viable
irrigation association, land tenure improvement, applied research and demonstration
projects, promotion of improved agricultural practices, provision for credit and agricul
tural inputs, access to markets, extension support services, training of farmer leaders and
project staff and other activities for enhancing institutional and agricultural development.
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The implementing agency for LCPIS was the NIA which had responsibility for the
infrastructure and the organizing of the fanners into an IA that can operate and maintain the
system after construction. The other components were handled by the Ministry of Agrarian
Reform (MAR), Ministry of Public Works and Highways (MPWH), Ministry of Agriculture
(MA) and the Ministry of Local Government and Community Development (MLGCD). The
organizing of the fanners by NIA was specially important because all pump systems being
operated by the government were incurring financial losses and it was thought that this could
be avoided in LCPIS by turning over the system to an irrigation association for O&M.

Except for minor facilities, the infrastructure components of LCPIS were all undertaken
by contracts tendered for competitive bidding at the NIA Central Office. The main contractor
for the irrigation facilities started work in May 1976 and the contracts for the protection
dikes, drainage facilities, and pump and motors followed a year later. In the planning and
construction of all the physical infrastructure there was no farmer participation. The initial
pilot projects of NIA for developing processes for fanner participation were just being started
at that time in Nueva Ecija far away from the LCPIS Project.

For handling the institutional and agricultural development components an Institutional
Development Division was set up in the project and for assisting in the formation and
development of an irrigation association, the NIA hired the services of the Economic
Development Foundation (EDF), a non-governmental organization experienced in organizing
cooperatives. EDF worked on the project from September 1977 to January 1980. During that
period EDF organized an IA named Libmanan-Cabusao Irrigation Service Cooperative
(LCISe) with a base consisting of farmers grouped into rotation areas, with each rotation
area served with irrigation on a rotation basis through a designated turnout. Each rotation
area elected a leader and a secretary-treasurer for two-year terms. The rotation areas were
then grouped into seven district associations of more or less equal areas and potential
memberships. Each district association elected a District Director and a District Secretary
Treasurer. A District Management Committee was set up in each District with the District
Director as Chairman and the District Secretary-Treasurer and all Rotation Area Leaders as
members. The District Director was the representative of the District to the Board of
Directors (BOD), the third and highest level of LCISC.

The District Directors, as members of the BOD, elected among themselves a President,
Vice President, Secretary, and Treasurer of LCISC, and selected a General Manager who
was not a member of the BOD. Five standing committees were established by the BOD on:
(a) member relations and elections, (b) audit and inventory, (c) water and farm management,
(d) finance and projects, and (e) membership and education. EDF provided management
training to the officers, leaders, and committees of LCISC. In addition, EDF conducted a
series of pre-membership meetings and membership training to the cooperative. In January
1980, LCISC was registered with the Bureau of Cooperative Organization and Development,
and the contract of EDF expired.

For continuing the development of LCISC, NIA "fielded" Irrigation Association Workers
(IAWs) who tried the farmer participation approach being developed in communal irrigation
projects. Fanner members and leaders of LCISC were encouraged to help in identifying
problems, participate in decision making and in the construction of whatever terminal
irrigation and drainage facilities remained unfinished. The structure, however, of the
cooperative remained the same. After the restoration of the system in May 1981, and restart
of its operations, LCISC was not yet in a position to take substantial O&M activities.
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Although EDF had prepared a manual for use of the cooperative in system operation and
management, the preparatory training had all been classroom type lectures without actual
practice. Moreover, LCISC had only 254 members out of 1,843 farmers in the service area.

For working out water management procedures, NIA and LCISC were joined by
researchers of the International Rice Research Institute (IRRI). Observations indicated that
the system design area of 3900 ha could not be entirely irrigated as a number of scattered
areas were higher than the operating water levels in the canals. Moreover, defects in the
construction of the distribution system and inadequate power supply did not allow continuous
flow in all turnouts with water rotated in 4 or 5 blocks within each turnout as intended in the
design of the system. Thus, the system resorted to rotation of water delivery by sections of
laterals.

A sustained campaign for more membership in LCISC was conducted. As a result
membership increased from 16% in May 1981 to about 65% by 1984. Additional training for
leaders and members was provided. This included pre-membership and membership training;
water management and leadership training; and workshops on water distribution, system
maintenance, conflict management, irrigation fee collection and rice production. To enable
LCISC leaders and members to apply the various training procedures, a gradual turnover
program was agreed upon and a memorandum of agreement was signed in April 1982
between LCISC and the NIA providing for joint management of the system. A Management
Committee was formed composed of four members from the LCISC Board of Directors and
three members from the NIA empowered to make policy decisions, provided that they do not
contravene those of the NIA. The objective was to develop the capacity of LCISC by
maximizing its role in O&M.

After two years of trial the joint management agreements were defined in greater detail.
The maintenance of all irrigation canals and terminal facilities, the water allocation and
distribution among turnouts within every district, the collection of irrigation service fees, and
the maintenance of all drainage canals not requiring mechanized equipment were made the
responsibility of LCISC. The O&M of the pumps; delivery of water to each of the district
organizations; maintenance and repair of main canals, laterals and drainage requiring
mechanized equipment; preparation of bills for irrigation fees for distribution by LCISC; and
the provision of training and technical assistance to LCISC staff were made the responsibility
of the NIA. The funds for O&M was provided by the NIA. The preparation of the annual
O&M plans and budget and the monitoring and evaluation of O&M activities and expenses
were made joint activities. The excess of income over expenses was to be equally shared, and
any deficit carried over, to be covered by collections in the following year.

The main criterion of NIA for the performance of the system was its financial viability
as reflected by its income and expense and the areas irrigated. Tables 1 and 2 show these
data for LCPIS from 1982 to 1992. An assessment made in 1988 showed a general decrease,
reflected in Table I, in wet season irrigated area and two suspensions of dry season
operations from 1982 to 1987. Moreover, while O&M expenses substantially decreased, it
was accompanied by decreases in income from irrigation fees that resulted in heavy financial
deficits during the period.

A review of the situation of the irrigation system at the end of that period indicated the
following problems:
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TABLE 1
Annual irrigated and benefitted areas of Libmanan-Cabusao Pump Irrigation Systems ILCPIS)

Year Irrigated area Benefitted area

Wet season (hal Dry season {hal Wet season (hal Dry season (hal

1982 2145 1 655 1 513 1 282
1983 1 469 2013 1 024 1 694
1984 1472 1 357 1 125 1 057
1985 1 632 724 OS OS
1986 1 279 1 700 354 1 084
1987 1 118 1 097 OS OS
1988 1 194 1 070 1 108 716
1989 1437 1 152 1 493 201
1990 1 185 1 474 984 1 297
1991 1 430 1 592 1 144 1 437
1992 1 379 1 862 1 379 1 810

OS = Operation suspended

TABLE 2
Income and expenses of Libmanan-Cabusao Pump Irrigation System 1982-1992

Year Annual Actual Percent Other Total Expenses Surplus
collection collection collection income income (PI (PI (deficit)
irrigation irrigation (PI
fees (PI fees (PI

1982 1 318082 469269 35.6 469269 I 267661 798392
1983 2217213 645319 29.1 645 319 I 833565 1188246
1984 2273799 790849 34.8 790849 2800993 2010144
1985 3262876 888573 27.2 888 573 2604539 1 715966
1986 1 529900 311 277 20.6 311277 1 415692 1 104415
1987 1 151850 157521 13.7 157521 1 125887 968366
1988 1 915620 565 795 29.5 267 541 833336 1173600 340264
1989 1210062 630322 52.1 186817 817139 1 472 683 655544
1990 2730110 1 567760 57.4 376600 1 944360 1410259 534101
1991 4 645 843 3167329 68.2 131 364 3298693 1 863705 1 434988
1992 4860000 3 143798 64.7 120473 3264271 1 888689 1 375582

Note: Expenses do not include allowance for depreciation of facilities
Other income includes amortization of subsidiary pump systems turned over to lAs. and rentals of equipment.

o Only three of the four 250 horsepower (hp) pumps could be simultaneously operated due
to lack of capacity of the transformers installed by the electric cooperative.

o Defects in the construction of the conveyance system also limited the simultaneous
operation to only three of the main pumps, thus reducing the water availability by about
25%, to avoid overtopping of canal embankments.

o Some areas are higher than the operating water levels in the canals and require further
pumping.

o Negative attitude of most farmers towards payment of irrigation fees.

o Ineffective implementation of strategies for collection of irrigation fees.

o Inaccurate master list of farmers and their corresponding lots due to yearly changes in
transient tenant cultivators in many irrigated lots.
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o The Board of Directors of LCISC lacked support from the rotation areas at the first level
of the cooperative. The organization of the rotation areas was weak and lacked effective
linkage with the higher levels of the cooperative. Decisions of the BOD could not be
effectively carried out at the base of the organization. Some of the Directors had
political motives.

TRANSFORMATION

Of the problems identified, the most serious relative to the objective of financial viability was
the management of the irrigation system. Even with its limitations the physical facilities could
still irrigate up to almost 3000 ha with improved management by the NIA and the farmers
association coupled with minimal physical improvements. It was felt that the basic problem
was that the cooperative needed restructuring to strengthen the base and that NIA procedures
should be realigned along this effort. In the dry season of 1987 operation of the system was
suspended. In the same year the joint management between LCISC and NIA was likewise
suspended and since then has not been renewed. In 1988 another approach to organizing
farmers was launched using farmer participation through a "bottom-up" process employing
Farmer Irrigator Organizers (FlOs) as catalysts. The service area was divided into twenty
four sections of more or less equal area with each section having three to six turnouts. The
two Watermasters and the Institutional Development Officer of LCPIS selected three potential
FIOs from farmers in each section. The criteria for the selection were: having earned the
respect of the farming community, adequate literacy, good character, good economic status
to have time for organizing work without impairing farming and family activities, and good
leadership qualities. Each of the candidate FIOs filled out a personal data form, and was
interviewed by the Institutional Development Division (IDD) staff of the Regional Office. A
written examination was given to all the candidates, and a final selection was made based on
the following criteria in addition to those mentioned above: age (at least 25 years old), not
holding a political position, physically fit, must be available on call, good oral
communication.

The twenty-four selected FIOs were given a five-day pre-deployment seminar. On 26
April 1988, after completion of the seminar, the twenty-four FlOs were fielded in their areas
of assignment. Each FlO covered about 125 ha with 3 to 6 turnouts. Upon fielding, each FlO
started to identify the irrigation and drainage problems in his section. With the parcellary map
containing the location of farmers' lots and areas in the FlO's section, each FlO walked
through his area of assignment and interviewed farmers on problems on location of turnouts,
water distribution, maintenance, and drainage. He also checked the accuracy of the parcellary
maps as to size and ownership of each lot and reported to the Watermaster on the
amendments to be made. This work lasted for more than a month with each FlO working 2
to 3 hours a day. During this period of interviewing farmers, he identified a number of
potential leaders from each turnout service area (TSA) to help him in subsequent activities.

Having identified the problems, each FlO formed a core group of potential leaders from
each TSA. With his core group an action plan was prepared to address the identified
problems. Each action plan was discussed and agreed upon with the farmers concerned in
every TSA. Initially, the FlO had difficUlty in gathering farmers because of previous
experiences where meetings did not produce any action on problems. Every fifteen days the
F10s submitted a report to the Watermaster who reviewed, clarified and integrated the actions
into programs of work which were submitted to the Irrigation Superintendent for finalization
and submission of requests for funds from the Regional and Central Offices of NIA. Most
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of these were for desilting and repair of the main canal and laterals, improvement of turnout
locations and farm ditches, and in the case of the higher areas, installation of subsidiary
pumps. Once a month the FIOs met to share experiences, problems and strategies for doing
their work.

While the identification of needed repair and improvement activities was going on, the
FlOs started forming stronger TSA groups that would be able to participate in repair and
improvement work and assume O&M of the facilities at the TSA level and which would
constitute the base of a new irrigation association. For this purpose a workshop for the FlOs
was held for discussing and translating model by-laws for an lA, based on previous NIA
experience. Among other matters, the workshop discussed a new organizational pattern to
take the place of LCISe. The base of the new organization would still be "rotational areas,"
renamed "turnout service areas" (TSAs), but each TSA would have a chairman, a secretary,
a treasurer, and four standing committees to handle service, membership and education,
finance, and audit. The Board of Directors would no longer be composed of District
Directors, as there would be no more districts. Instead, the BOD will be composed of all
TSA chairmen.

The FIOs assisted by TSA leaders explained the new organizational pattern and by-laws
regarding TSAs and guided their adoption at meetings of TSA groups. This activity took
about four months. At the end of that period the TSA groups were formed with their officers
and standing committees, and the new by-laws were adopted in principle by each TSA group.
The formation of TSA groups according to the new organizational pattern was relatively easy
in the TSAs without water supply problems. But for those with problems on water supply the
FIOs had much difficulty. Other problems faced were those between farmers in the same
TSA and seasonal changes in farmer cultivators in lots with temporary tenants.

The FlO approach was also used in preparing action plans for areas with elevations
higher than the water level in the canals, which called for installation of subsidiary pumps
to draw water from creeks fed by water from the main system. At that time, two such
subsidiary pumps were already in operation. Under the new actions plans, seven more
subsidiary pumps were to be installed for the higher areas. The areas being irrigated by the
two existing subsidiary pumps were likewise covered by the FlO approach.

After the organization of the TSA groups in the main system and the areas covered by
the subsidiary pumps, a basic leadership development course was given to all officers and
leaders of each TSA. A set of by-laws was formally ratified by all TSAs featuring an IA with
a Board of Directors composed of all TSA Chairmen and with officers and standing
committees in the same pattern as the TSAs. The farmers decided that the main system would
have two lAs, one for Division I and the other for Division 2 and that each area irrigated
by a subsidiary pump would have its own IA. Soon after the lAs were organized along this
pattern, the Board of Directors of each were formed and officers and committee members
elected. A typical IA organization chart for Divisions I and 2 is shows in Figure 2. The lAs
of the subsidiary pump areas have organizational structures, articles of incorporation and by
laws similar to those of Divisions I and 2. Under the by-laws of the lAs, the FlOs became
the Board of Advisers for all the lAs.

The lAs next worked for their registration with the Securities and Exchange
Commission. Most of them got their registration papers within two months. In the meantime,
to prepare them for their future activities all lAs were given training on irrigation system
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management and financial management. In December 1989, the two lAs of Divisions 1 and
2 signed contracts with the NIA for maintenance of canals, water distribution and collection
of irrigation fees. In effect, the contracts established arrangements for a form of joint
management of the main system between the NIA and the lAs of Divisions 1 and 2. Figure
2 shows the organization chart for joint-management. The lAs of the subsidiary pump areas
signed contracts for full turnover after completion of the subsidiary pump installations from
June 1989 to October 1992.

Under the revised O&M joint management arrangements the Management Committee
was removed. The roles of the NIA and the lAs of Divisions 1 and 2 were defined in two
contracts-one for maintenance and another on collection of irrigation fees-with both
contracts containing provisions on sharing of water distribution functions. The overall O&M
and financial responsibilities were lodged with the NIA. The provision on sharing of financial
surplus or deficit was removed. Except for these and the rates of compensation to be made
by the NIA to the lAs, the provisions of the new arrangements were similar to those in
previous contracts between NIA and LCISC.

The participatory approach for improving performance of irrigation systems is based on
a combination of institution building activities and improvement of physical facilities to
respond to farmers' needs. In the process of combining these two, the planning and
construction of facilities are undertaken with full farmer participation in decision making.
Such participation enhances the capacity of the irrigation association and the confidence of
the farmers in their organization. This principle was applied by the NIA in LCPIS. The
repair and improvement of the physical facilities was undertaken only after the farmers were
properly organized for effective participation. By the end of 1989 the proper organizing of
the farmers had been accomplished.

The improvement of physical facilities consisted of desilting and repair of the main canal
and laterals, improvement of the drainage system, improvement of turnouts and farm ditches,
replacement of steel gates, repair of buildings, and installation of seven supplemental pumps
for the higher areas. These items of work were identified jointly by the farmers and the NIA
staff and were the basis for preparing the overall program of work and cost estimates for
improving the irrigation system. Except for the installation of the pumps and repair of
buildings all the repair and improvement works were undertaken by the lAs through their
respective TSAs. Each item of work was explained by the Irrigation Superintendent to the
concerned TSA group with emphasis on cost estimate and schedule of implementation, after
which the TSA groups undertook the work within the agreed schedule and costs. The
scheduling of the work took into consideration the routine O&M activities of the system. As
most of the O&M was being undertaken by the farmers this scheduling was facilitated.

The implementation of the O&M contracts between the NIA and the lAs of Divisions
and 2 developed the following management schedules and procedures:

1. Cropping calendar: The wet season cropping is generally from May to September and
the dry season cropping from December to April of the following year. Before the start
of any cropping season a Review and Planning Workshop is held for the main system,
involving the two lAs of Divisions 1 and 2. The workshop reviews the operations of the
preceding cropping season and plans the operations for the next cropping season. This
Review and Planning Workshop is followed by another, wherein the BODs of Divisions
I and 2 and the NIA staff, meet with the BODs of the lAs of the subsidiary pumps to
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FIGURE 2
Organization chart for joint management of the Libmanan-Cabusao Pump Irrigation System
between NIA and lAs
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FIGURE 3
Typical water distribution schedule under joint management with libmanan-Cabusao Pump
Irrigation System

Note: Rotation in Laterals Band C (78% of service area), continuous in rest of system.

discuss the cropping calendar and other matters affecting the smaller pump systems.
Thus, the cropping calendars of the main system and the nine smaller subsidiary systems
are synchronized.

2. Operation and maintenance of the four main pumps: This is undertaken by the NIA with
two pump operators staying at the pump house. Generally, pumps are operated a
maximum of 20 hours a day, with three pumps operating simultaneously. Operating at
full capacity, three pumps can deliver about 4200 lis which together with water from the
supplemental pumps is sufficient for irrigating about 3000 ha of rough rice under good
conditions of water conveyance and control. A service road on one embankment of the
main canal links the main pumping station with the system office in the service area.
Communication with the pump station is by motorcycle which takes about 30 minu~es.

3. Water Distribution: As provided in the contracts, water distribution is a joint activity of
the NIA and the lAs of Divisions I and 2. The NIA staff has the responsibility of
ensuring that water is delivered to the main canal and all the six laterals from A to F,
in accordance with the following rotation schedule:

*
*

Monday to Thursday-Division 2 (1023 ha).
Friday to Sunday-Division I (1370 hal.

Each IA of Divisions I and 2 has the responsibility of opening and closing all turnouts
in the main canal and laterals in accordance with the irrigation schedule. To irrigate
Division 2, water has to pass through Lateral C, the first 4 km of which is within Division
I (refer Figure I). Thus, when water is brought to Division 2 the service committee of the
Division 2 IA closes all turnouts in the main canal and laterals leading to the Division I areas
to enable full-flow to Division 2. The service committee of the Division 2 IA also has
responsibility for delivering water on schedule to four sublaterals within the area of
Division 2. The service committees of the two lAs see to it that the irrigation schedule of
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FIGURE 4
Details of water rotation schedule for main system under joint management with lAs of Divisions
1 and 2, Libmanan-Cabusao Pump Irrigation System

:21Lat?

I CANAL :;,;~a Hon{HrSI~""S(HrS)~~;h~~S(Hr"s)("~(Hr;)l~sur.(hJS)j

L- 8 16 ~" 8 !15 24 e 16 24 8 16 '24 6 16 2 24 1

I D,mlon 1 l~! t['ncatsA

51B"·II'': II358 i !

I _C~~~-+_3_2a---1f--+--+-+--+---+-1f_---t~ I !

I

0 I 352 I

F II 122 I I
HC (tall) 45

~
Oi1n Sion 2

:1

l ~c'~t~C,L~a~ba"o~c~hl'C'kl~J111\~ffti~~Jj~[r~t~~' I427 1

Lat C Tail End ---t---t~Hi
. 2 I" i ! I

f----
- 1A 100

'1 :ro,,,n, , -+ i I.... i!:
~=-J J08 I JC--+---Jc-+-+--+-+-----+--+-+--+---+-t--t:.::±::liil
LC-JTall

[cd IL:J!!!!!~!!O."··2 I. II ~.!!.

each TSA is observed. All TSAs of the two divisions take care of water distribution in the
tertiary system. Figure 4 contains the details of the water rotation schedule for the main
system.

Maintenance of all irrigation and drainage canals within Divisions 1 and 2 are done by
its two lAs under contracts with the NIA. The Division 1 IA maintains 27.22 km of irrigation
canals. This includes 9.227 km of main canal from the main pump site to the end of the
canal. The Division 2 IA maintains 12.23 km of irrigation canals including three sublaterals.
Contract payment is P, 1,100 per month for every 3.5 km of canal. Work involves grass
cutting, clearing of debris and obstruction to flows, greasing of gates, filling the gaps in
embankments, etc. Where earth is to be hauled by trucks, hauling is undertaken by the NIA.
Both lAs have designated members who do maintenance and get 90% of the contract amount.
The IA gets 10% which goes to its operating fund and is used for advance payments to the
maintenance workers as needed. The service committee of each IA inspects the maintenance
work every month and submits to the NIA a statement of work accomplished. The work is
verified by the NIA Watermaster and the lA Auditor. Payment for work accomplishment is
made by the NIA on a monthly basis. Sometimes payment is less than 100% of the amount
claimed due to deficiency in work. When there are damages to canals or dredging of the
pump site due to natural calamities, the lAs mobilize their members to make emergency
repairs within their capacity, with or without payment depending on arrangements with NIA.
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The maintenance responsibilities of the NIA include the main pumps and motors at the
Libmanan River pump site, the 9 km interceptor channel, 42.5 km of service and farm-to
market roads and lateral drains that require mechanized equipment. The two protection dikes
with a total length of 15.3 km and about 16 km of natural drainage canals are considered as
part of the flood control system under the responsibility of the Department of Public Works
and Highways.

Water-related conflicts between farmers are jointly settled by the lAs and the NIA, with
NIA in a supporting role. These usually consist of destruction of part of a ditch or obstruction
of irrigation or drainage water. The general approach is to settle these at the TSA level by
the TSA Chairman with assistance from the NIA Watermaster and the TSA Service
Committee. The Chairman notifies the farmers involved in the conflict. A visit to the field
is made by a member of the Service Committee and the NIA Watermaster. A report is made
to the TSA Chairman who then decides on the conflict. Most conflicts are settled in this
manner. Where an appeal is made by one of the parties with regard to the conflict, settlement
is made by the lA President. Settlement of conflicts between TSAs follow the same general
procedures, but investigation and settlement are done by the IA President and IA Service
Committee with support from the NIA Watermaster.

Collection of irrigation fees is undertaken by the lAs of Divisions 1 and 2 in their
respective areas, but preparation of bills is done by the NIA. During each cropping season,
as farming operations proceed, each TSA prepares its List of Irrigated and Planted Areas
(LIPA) and submits it to the IA Service Committee for verification. The lAs submit the LIPA
to the Watermasters for further verification and then to the Irrigation Superintendent for
preparation of the bills by NlA staff in terms of kilograms of rough rice. Then the prepared
bills are sent to the lAs for distribution. At harvest time the lAs collect the irrigation fees in
TOugh rice. Each TSA has a collector, usually its Chairman, deputized by the NIA. Each
collector issues an official receipt of the IA for the TOugh rice collected from every farmer.
The IA official receipt consists of four copies, with the original for the farmer, one copy for
the lA, and two copies for the NIA. The official receipts of the IA are under the safekeeping
of the Irrigation Superintendent for effective control and audit. They are issued to the lAs
during the collection period. There are seven collection centres for Divisions 1 and 2.
Farmers bring the TOugh rice payment to the collection centres and the payments are hauled
by NIA trucks to the NIA warehouse where they are weighed and NIA official receipts
issued. Each NlA official receipt shows the name of the collector, the farmer(s) who made
the payment, the corresponding amount(s) paid, and the lA official receipt numbers which
acknowledged the payment of the farmer(s) to the IA.

Monitoring and evaluation of activities is undertaken by the TSAs through monthly
meetings. Except during land preparation and transplanting when some TSAs have tight
schedules, every TSA holds monthly meetings for assessing the status of water distribution,
preparation of LIPA, collection of irrigation fees, and discussion of issues and problems
which the TSA Chairman will bring to the monthly meeting of the IA. Every month each IA
of Divisions 1 and 2 holds a meeting with the NIA staff in attendance. Each of the four
standing committees makes a report of activities and accomplishments. A report of pumping
station operation is made by the NIA staff. The status of preparation of LIPA, the distribution
of irrigation water, accomplishments on maintenance and collection of irrigation fees, and
problems of O&M, are discussed for all the lAs, after which activities for the next month are
agreed upon. After each IA has held its monthly meeting, a coordination meeting between
two lAs is held along with the Irrigation Superintendent and the NIA staff.
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Out of the present irrigated area of 2,996 ha about 603 ha are irrigated by the nine
subsidiary pumps, and about 2,393 ha are irrigated in Divisions 1 and 2 by the main pump.
The nine subsidiary pump installations and their coverage are shown in Figure 1. These
pumps have been fully turned over to their corresponding lAs. Under the turnover
arrangements, all O&M expenses are borne by the IA and all irrigation fees collected accrue
to the IA. Except for the Handong Pump that draws water directly from the Libmanan River,
all the subsidiary pumps draw water from creeks fed by the return flows from the main
pumps. In addition to defraying all O&M expenses, the lAs amortize the cost of the pump
and irrigation facilities over a period of ten years without interest according to the NIA policy
established by the government. As these small systems are affected by the main system in
terms of water supply and drainage, they are involved in the preparation of the overall
cropping calendar. The Irrigation Superintendent of the LCPIS monitors the operations in
terms of pumping, area irrigated, collection of irrigation fees and payment of amortization
of construction costs.

COMPARISONS WITH LCISC PERIOD

In many respects, the farmer organizations that resulted from FlOP were different from
LCISe. A basic difference was the organizing approach. The FlOP was based on an
organizing process that puts together the technical and institutional aspects of an irrigation
project and develops capacity in farmers groups through participation in planning and
construction of the irrigation system. In the case of LCISe, EDF used the classroom lecture
approach to organizing based on information sharing and consultation during farmers
meetings, but without opportunities for capacity building during the planning and construction
of the irrigation system. Thus, the base of the LeiSC was weak and unable to implement
procedures prescribed by the organization.

In the FlOP the capacity building at the TSA level, initially developed by participation
in problem identification and proposing measures for improvement of physical facilities, was
further enhanced by an organizational structure that made all TSA chairmen members of the
IA Board of Directors. Moreover, the standing committees at the BOD level had counterpart
committees at the TSA levels. With these arrangements the decisions of the BOD were based
on reliable information and correct assessments of the situation at the base of the
organization, and implementation of the decisions was also facilitated. In contrast in the
LCISe, while the rotation area leaders were members of the District Management
Committee, they were not members of the LCISC Board of Directors, and consequently,
were outside of the decision making process of the cooperative. Moreover, the rotation area
in LCISC had only two leaders, the Chairman and the Secretary-Treasurer, while the TSA
organization under FlOP provided for the development of many more leaders consisting of
the Chairman, Vice-Chairman, Secretary, Treasurer, Auditor, and members of the four
standing committees.

In the LCISC, the membership in the BOD was determined by the election of a district
director at the district level. The coverage of a district was about 400 to 450 ha with 300 to
400 farmers. The resulting elections were similar to political elections and were greatly
influenced by the political, economic and social resources and popularity of the candidates
rather than the criteria for good leadership in an irrigation association. In the FlOP the
members of the BOD of the IA were selected at the TSA level which usually had 30 to 40
farmers. Selection of the TSA chairman who also represents the TSA in the BOD is by
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consensus. Often, this is a difficult process as the members know the responsibilities of being
the chairman. A process adopted by FIOs is first to get all members to agree that whoever
is selected as chairman by the group will not refuse the position. When all members have
agreed on this the selection by consensus proceeds.

In the LCISC, meetings of the rotational areas were seldom held. Whatever meetings
were held did not produce the desired results. In FlOP, TSAs held regular monthly meetings
to provide information and feedback to the BOD through the TSA Chairman on the situation
and problems at the base of the organization. In this way remedial measures were facilitated.

During the LCISC period improvements were made in water distribution, taking into
account the limitations of the system, with research assistance from the Water Management
Division of IRRI. In the first year of O&M the system was initially operated as designed.
Water was delivered simultaneously and continuously to all canals and turnouts for
distribution by rotation among 4 to 5 rotation units comprising each rotational area served by
one turnout. But research observations showed that because of low embankments, the main
canal could safely carry only 4140 lis instead of its design capacity of 5800 lis, and Lateral
C could safely carry only 1900 lis although it was designed for 3400 I/s. Moreover, the
capacity of the transformer installed by the electric cooperative at the main pump site allowed
simultaneous operation of only three pumps instead of four. The result of this situation and
mode of water distribution was that the upstream areas took most of the water and the
downstream areas could not get their proper share. The water distribution was then improved
in the second year through rotation of deliveries by sections of laterals. This was done in
Laterals Band C which covered about 78 % of the service area. Each of these laterals was
divided into four sections and water was delivered at fixed periods in a week to all turnouts
within each section of the lateral. For comparison purposes the rest of the system was
supplied with continuous irrigation. This mode of water distribution was found to be more
equitable and also implementable jointly by LCISC and NIA staff. With the phase-out of
LCISC and the establishment of the new lAs under FlOP, this scheme of water distribution
had to be changed. But the principle of rotation by sections of laterals was retained,
especially in Lateral C and canals in Division 2. A comparison of Figures 3 and 4 shows the
differences and similarities between the patterns of water distribution in LCISC and that of
the two lAs of Divisions I and 2 under FlOP.

In both the LCISC and the lAs of Divisions 1 and 2 of FlOP, maintenance of canals was
undertaken by the farmer organizations under contracts with the NIA in accordance with
terms, conditions, and compensation rates established by the NIA for all national systems.
But there were differences in the modes of implementation. In the LCISC the maintenance
contracts were implemented by the District Director of each district and decisions tended to
be autocratic. In the lAs implementation of maintenance work was by the service committee
of the IA and decisions tended to be democratic.

The division of responsibilities between the lAs of FlOP and the NIA with regard to
billing and collection of irrigation fees was the same as that between the NIA and the LCISC.
In both, the farmer organization prepared the LIPA, the bills were prepared by the NIA and
distributed by the farmer organization, and the irrigation fees were collected by the farmer
leaders and turned over to the NIA. However, there was a big difference in the
implementation of responsibilities. As the lAs were better organized at the base, the
preparation of the LlPA was more timely and more reliable and thus billing was more
reliable and more efficient. Because of better monitoring and control of receipts of the lAs
and improved collection procedures, the collection of irrigation fees was more efficient.
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Another important difference was in the incentives for the collectors. Under the LCISC,
fanner leaders undertaking collection were given 2% of the amount collected by the NIA.
Under FlOP, the incentive given by the NIA to the lAs was 2% of the amount collected if
total collection is 50 to 60% of annual billings, 5% if annual collection is 60 to 70%, and
10% if annual collection is 70 to 90%, and 15% if annual collection is over 90% of annual
billings. See Table 2 for a comparison of irrigation fee collection under the LCISC and the
lAs of FlOP.

A comparison of data in Table 2 indicates a very marked increase in irrigation collection
efficiency in the period 1989-1992 compared to 1982-1988. From 1982 to 1988 the average
collection efficiency was 27.2%. In 1989 the results of FlOP began to take effect. The
average collection efficiency increased to 60.6% in the period 1989-1992. Instead of an
average annual deficit of f! 1 097 670.00 during the previous years, the system posted an
average annual surplus of f! 1 114890.00 from 1990 to 1992. Judging from the great
improvement in the payment of irrigation fees one may conclude that although more
improvement is needed, the lAs organized under FlOP are more effective than the LCISC,
and that fanners are generally more satisfied with their perfonnance. Like those in the
smaller pump systems farmers now want to fully takeover the main system and are now
holding meetings to define terms and conditions to be proposed to the NIA.

LESSONS LEARNED

For those who are establishing joint management of irrigation systems between government
irrigation agencies and farmers irrigation associations, the LCPIS experience offers the
following lessons:

o The process of organizing the farmers is crucial. It is necessary to build the irrigation
association from the bottom by first organizing TSAs through farmer participation in
activities that develop the farmers' capacity to make group decisions and to establish
proper criteria and procedures for choosing TSA leaders. In most cases these activities
would be on planning and implementation of improvements to the irrigation facilities to
make the system responsive to farmers' needs. Farmer participation should include
decision making in the identification and prioritization of problems, planning solutions
and improvements and arrangements for takeover of O&M by the farmers.

o Organizing of the farmers should be done with a well-trained catalyst. An alternative to
professional catalysts (community organizers) is the use of well trained farmer organizers
as in the LCPIS. In government-managed irrigation systems, potential farmer organizers
can be selected by the irrigation agency staff who are familiar with the farmers and the
problems and needs of the irrigation system.

o The higher levels of the organization should be established only after the TSAs have
been established with good, responsible leaders. The role and selection of the TSA
leaders is crucial in planning and implementation of water distribution, maintenance,
conflict management and irrigation fee collection. The TSA leaders should be members
of the Board of Directors or of the management and decision making body of the
organization, and the operative committees at the top should be replicated from the base
so that plans and decisions can be effective. The importance of the standing committees
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should be emphasized as it provides for leadership development within the TSAs and the
entire IA.

o Sufficient lead time should be provided for organizing the farmers before they go into
contracts for joint management and undertake construction of improvements to the
irrigation system. In the LCPIS, it took almost a year of organizing and training work
before lAs went into joint management with the NIA and effectively participated in the
repair and desilting of irrigation and drainage canals and other works for improving the
system.

o Organizing of farmers should not be contracted out in the same manner as construction
or other projects. The best contract provisions cannot provide sufficient flexibility to
meet field conditions that are difficult to predict and are likely to change in place and
in time, especially in the coordination of technical and institutional activities essential to
successful promotion of farmer participation. As in the case of the EDF contract in the
LCPIS, organizing by contract tended to sacrifice quality of organizing in favour of
completing the organizing work within the stipulated time.

o The lAs should be given proper training in irrigation system management, financial
management, leadership development and holding regular meetings at IA and TSA
levels, including review and planning workshops after every cropping season. However,
no amount of training or strengthening will be effective if the organizational structure
of the IA is deficient. As an example, rotation of water deliveries for equity of water
distribution is possible only if the IA is properly structured.

o The role of the Irrigation Superintendent (IS) and his staff is crucial to successful
establishment and implementation of joint management. Farmers can be organized into
lAs that can go into joint management only if the task is adequately supported by the
Irrigation Superintendent. In the process of improving an irrigation system to make it
responsive to farmers' needs, the IS should foster farmer participation in all aspects of
system improvement. He should consider and take action on all legitimate and feasible
farmers' requests for system improvement and use these as opportunities for developing
farmer responsibilities and capacities. Thus all improvements should be joint
undertakings between the irrigation agency and the farmers with both sharing work
responsibilities and affordable investment of resources. The IS and his staff and the lAs
should work out jointly all procedures for managing the irrigation system and see to it
that the procedures are properly implemented, periodically reviewed, and improved upon
as needed.

o Two other crucial requirements are the policy and incentives on JOlOt management
adopted by the irrigation agency at the central level and the support given to the IS from
the regional level when such intermediate levels exist. At the central level it is essential
that there is clear operational policy requiring farmer participation in all aspects of
irrigation systems development and improvement, and that the policy is backed by
adequate budgetary support for properly organizing and training lAs. Budgetary releases
for such activities should be ahead of physical improvements to ensure that farmers are
properly organized and ready to participate effectively in the physical improvement of
the system. Sufficient funds should be made available on time to enable the IS to meet
schedules of improvement work agreed upon with lAs to establish and sustain agency
credibility with farmers. When the time comes for lAs to take responsibilities in the
O&M of the system the central office should see to it that a fair arrangement for sharing
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responsibilities and benefits is established between the lAs and the agency. Where the
level of irrigation fees is properly set and collection is efficient an irrigation system
under joint management, as demonstrated in the LCPlS, can generate substantial
financial surplus in O&M. A major part of this surplus should be retained in the system
for emergency repairs during calamities and for further improvements. In the case of the
LCPlS, for instance, much work still needs to be done to improve drainage facilities for
further increasing the productivity of the system.

o When the system under joint management is under the supervision of a regional office
of the agency, as in the case of the LCPlS, regional level support is crucial as the
implementation of supervision and training activities are delegated to the regional office
by the central office. For small- and medium-sized systems, agency capacity for training
of staff and lAs and for repair and improvement work requiring heavy equipment are
usually in the regional offices. Thus, regional level support is necessary for effective
joint management.
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Irrigation management transfer in Viet Nam

Viet Nam is an agricultural country with approximately 70% of its population engaged in
agricultural production. Rice, the staple food of the population, is the dominant crop
produced in the country. In addition, farmers cultivate a variety of subsidiary food crops such
as maize, potato, sweet potato, beans, vegetables and cassava. Arable land area is 11 million
hectares (M ha). Of this total, some 7 M ha are presently cultivated with about 4 M ha
double cropped with rice.

In recent years, institutional reforms and changes in agricultural policy implemented by
the Government of Viet Nam - such as the introduction of the responsibility system in
cultivation, the allocation of land, allowing farmers a choice in input supplies, and security
of land tenure - have resulted in marked improvements in the performance of the agriculture
sector. Annual cropped area increased from 5.6 M ha in 1986 to 6.4 M ha in 1993; average
rice yield increased from 2.81 tons/hectare (T/ha) in 1986 to 3.19 T/ha in 1990, and to
nearly 3.49 T/ha in 1993. Total rice production increased from 18.0 M tons in 1986 to 24.1
M tons in 1993.

The responsibility system introduced and in particular, the long-term land-use right
promulgated by the government, have encouraged farmers to use more inputs. According to
figures collected from four typical provinces, farmers' use of inputs including seed, fertilizer,
pesticide and labour, represent approximately 26% of the production value of the crops.

IRRIGATION DEVELOPMENT

Vietnamese farmers have been involved in irrigation system construction and management
for more than 2000 years (Phan Khanh 1982). However, more recent attempts at irrigation
development started after the end of World War II.

From 1945 to 1960 emphasis was on rehabilitation of irrigation systems that had been
constructed during the time of the French, and the construction of new ones in North Viet
Nam, such as the Bac Hung Hai System. The most intensive period of irrigation development
was from 1960 to 1988. Statistics show that up to the year 1976, a total of 2 188 irrigation
structures were constructed. By 1990, the total number of schemes had reached 4919
(Figure 1). During this period, a number of small structures were built and owned by the
cooperatives. Thai Binh, for example, a typical agricultural province, has 700 electric
pumping stations. Of these, only 194 were built with government funds, the rest were
installed by cooperatives. In Bghe An Province, close to 400 reservoirs and 360 small
pumping stations were built by the cooperatives. Table 1 presents information concerning the
total land area provided with irrigation facilities between 1995 and 1992. The usual cropping
pattern in the irrigated areas is rice followed by rice followed by a dry season crop.

Nguyen Manh Ta and Ha Luong T!lllarl.· SenWf Irrigation Expw
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FIGURE 1
Development of irrigation works
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TABLE 1
Irrigated rice area by crop

Year Irrigated Area by season (1000 hal
area

(1000 hal Spring crop Autumn crop Winter crop

1955* 1 043 488 318 555

1976 3251 1 203 317 735

1980 3736 1 582 437 717

1985 4472 1 689 791 992

1990 5045 2011 1 127 907

1992** 5313 2154 1 233 1 926

Sources: Statistical data of water resources sector of Viet Nam (1986-1990).
Data for 1955 are for Northern Provinces only (from Quang Binh to Cao Bang Province).
Data from hydraulic journal-29.

Institutions for irrigation management

During the last three decades, institutional arrangements for irrigation management has been
periodically modified. Between 1945 and 1960, water user groups were established to share
the water delivery from common intakes. Farmers discussed and agreed to contribute from
their own resources to construct, manage and maintain the intake structures. During this
period, farmers followed traditional cultivation practices. Irrigation infrastructure was poor;
nevertheless, farmers were involved in irrigation construction and management processes.

During the period 1960 to 1988 there were two types of institutional arrangements for
irrigation management:
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o An Irrigation Corporation (lC) was established to manage the systems from the
headwork to the primary or secondary canals depending on the scale of the system.
Activities of the IC were based on the decree enacted by the government in June 1963.
Water service fees provide the main source of income of the Corporation. 1

o Cooperatives managed and maintained pump stations they had constructed as well as
secondary and tertiary canals. Management was undertaken by groups of farmer
irrigators selected by the cooperatives. Water delivery and maintenance of the waterways
were the responsibility of farming units or cooperatives. Labour for canal digging or
system construction was raised by the cooperatives. Decision makers were the
cooperative leaders - farmers played only an indirect role. Since farmers were not
permitted to take part in construction decisions, they did not recognize the irrigation
systems as their own, thus responsibility for the systems rested entirely with the
cooperatives and governments.

The period 1988 to 1992 was marked by uncertainties in policies. "Decision 10" and
"Decision 100" caused radical changes in agricultural production. Farmers were given greater
responsibility for their own farms. The role of cooperatives was diminished. Irrigation
structures that had been built by the cooperatives were now handed over to the commune
authorities. Involvement of farmers in operation, management and water distribution was thus
more direct and had a greater impact.

Figure 2 illustrates the interrelationship between the government and the farmers during
the three phases outlined above.

IRRIGATION MANAGEMENT TRANSFER

The policy framework for irrigation transfer at the farm level was defined in the government
decree titled "Decree on irrigation system management, exploitation and protection." The
managerial mode, institutions, and the responsibility of the government and the farmers in
irrigation development and management, have been defined in the decree as follows:

o The local authority has to rapidly involve farmers/cooperatives to construct field canal
networks and ancillary facilities based on system irrigation planning in order to make
local irrigation profitable (No.5).

o Costs for O&M small-medium and small-scale structures serving irrigation for one
cooperative or more are paid by the cooperative and the individual farmers themselves.
On-farm irrigation management is organized by the cooperative and the individual
farmers (No.6, 16).

In accordance with the foregoing provisions, two irrigation management transfer modes
evolved: (1) headworks, the conveyance canal system and ancillary structures are managed
by the IC and (2) at the farm level, including field distribution canal system and ancillary

Presently, water service fcc collection amounts to 180 kg/ha per crop. and even 300 kglha per crop
in some provinces. However, fee collection efficiency is only 70-80 %. The amount collected covers
30% of the costs for O&M of pump irrigation system and 50-60% of the gravity irrigation system.
Therefore, les still depend on subsidy from the government to cover shortages.
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FIGURE 2
Relationships between the government and the farmers in irrigation management, 1945-1992

Period

1945-1960

1960-1981

1988-Present

Rel ati onship

Irrigation agencies
and farmers

Irrigation agencies
and cooperat i yes

Irrigation agencies
and farmers

Irrigation agencies
to loca l management

Technical Status

Very poor cond; t; on

Greater capac i ty
Better engineering
Small-scale systems

bui l t

Greater capaci ty
Better engineering
Small systems

The key features are as follows:

The periods 1945-60 and 1988 to date are relatively similar in that there is cooperation between the
irrigation agencies and the farmers. The dotted lines show the tendency to transfer systems from the
irrigation agencies to the local management.

The period 1960-88: The irrigation agencies and the cooperatives played the major role in system
management. At the same time, the cooperatives built smail-scale systems from their own bUdget and
for local use.

FIGURE 3
Generalized form of prevailing irrigation system management
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structures, the system is managed by the Irrigation Team organized by the farmers themselves
under assistance of the System Ie.

A schematic representation of the present system of irrigation management is given in
Figure 3.
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The process of transfer
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Systems are transferred soon after the establishment of the irrigation system. This includes
transferring responsibility and authority to farmer groups to construct and manage on-farm
irrigation facilities, including the following:

o to construct field canal network and ancillary structures;
o to maintain and repair field canals and structures; and
o to distribute water to field plots and manage water application.

Within the farmer-managed sector (i.e., the cooperative sector), farmers voluntarily
contribute capital investment for field facilities construction and pay for O&M costs as well
as organizing their own water-management institution - the Cooperative Irrigation Team
(CIT).

The Cooperative Irrigation Team

The establishment of the CIT has been legislated by a regulation promulgated by the
Ministries of Agriculture and Water Resources in 1977. CIT is an organization of cooperative
farmers. It is established and paid for by farmers themselves. Its tasks are:

o To formulate a seasonal irrigation schedule prior to the beginning of the cropping season
and water-delivery calendar for each irrigation; to receive water released from the main
system and distribute it to field plots; and

o To maintain and operate on-farm irrigation facilities, including:

• removing obstructions in the canal,
• undertaking small repairs of structures,
• protecting and preventing structures from damages made by people, and
• maintaining and operating diesel pumps.

The responsibility system introduced is based on the following:

o Area to be irrigated and water-supply quality; and

o Canals and structures to be maintained according to length of canal and number of field
intakes and offtakes.

For success of on-farm lrngation management, each member of CIT should be
responsible for 18-20 ha under high intensive farming and for 30-40 ha with low intensive
farming and poor physical conditions.

Transfer to local authority

Since the late 1970s, measures have been taken to transfer some of the centrally managed
systems to a decentralized system of management. This involved a partial or complete
transfer of responsibility and authority to institutions at the district level. However, system
assets and institutions remain under government ownership but management is devolved to
district level ICs. For instance, prior to transfer, of the 14 inter-provinces and interdistrict
systems in the Red River Delta of Viet Nam 5 were managed by 6 ICs. At present, the 6ICs
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FIGURE 4
Irrigation system management before and after transfer
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have been divided into 28 ICs of which 6 are managing head works and the main canal, and
22 district ICs (DlC) are vested with the responsibility of managing lateral and sub-lateral
canals and ancillary structures. The situation can be generalized as shown in Figure 4.

In essence, this form of transfer entailed the redelegation of management responsibilities
from one state institution to another; not turning over irrigation systems from the government
to water users. Nonetheless, evidence suggests that DIC have proved to be dynamic and have
performed well in O&M. DlCs have also been very effective in mobilizing support from
district authorities for collecting irrigation service fees and mobilizing labour for repairing
damaged structures and canal dredging.

GOVERNMENT SUPPORT FOR ON-FARM IRRIGATION TRANSFER

Government support for irrigation management transfer are as follows:

o Partial funding for construction of on-farm irrigation physical facilities-this support is
provided annually from the State budget, depending on the economic status of the
specific location;

o Provide cement, iron and construction materials at a reduced price for the construction
of field structures-in recent years, there has no longer been the provision of
construction materials as farmers can buy them in the market;
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o Provide training to improve farmers' knowledge of irrigation management and their
skills in irrigated agricultural practices. Measures taken include:

• Conducting training programs and part-funding for training courses by the IC,

• The Irrigation Department (ID) has organized training courses for selected staff of
the IC who would function as trainers for local farmers' training, and

• Assigning of staff to interact with farmers to provide them with technical assistance
in irrigation planning and management. Salaries of staff assigned by the IC or the
ID have been paid by the respective agencies.

In addition, completion of irrigation systems, land reclamation and upgrading of
irrigation systems, etc., have been initiated and directed by the Government and the Ministry
of Water Resources since the 1970s. Programs on land consolidation and land reclamation
have been initiated and conducted by many provinces. Funding for implementation of the
programs has been provided mainly by cooperative farmers and partly by the local budget.

RESULTS OF IRRIGATION MANAGEMENT TRANSFER

There has been no specific study or statistical data gathered with regard to the extent of
irrigation management transfer in Viet Nam. A preliminary survey shows the following:

o 81 medium-scale systems in Lao Cai Province of Northern Viet Nam designed for
irrigating 5,941 ha of land have been handed over to local management. In addition,
farmers have built and operate 537 other systems with an irrigation capacity of up to 30
ha each;

o In Tinh Gia District of Thanh Hoa Province in Central Viet Nam, 45 other small
reservoirs and 6 pumping stations are operated by the communes in addition to larger
systems managed by irrigation agencies; and

o In Vinh Loc District of Thanh Hoa Province, irrigation agencies operate only 4 pumping
stations out of the 5 reservoirs and 19 pumping stations; the rest are run by communes.

Involvement of farmers in irrigation development and management has resulted in a
reduction in O&M costs. According to the figures collected from selected cooperatives,
farmers have paid US$IO-I20 ha for improving on-farm irrigation facilities with an earth
canal density of 100-120 m/ha. Their contribution for O&M costs amounted to US$5-7 per
ha in cash at current prices, i.e., 2.5% of the actual production costs. Of this US$l ha per
crop has been paid for the CIT, the rest for maintenance of structures and repair and
pumping of power consumption. In addition, in the last two years, incentives provided by the
land allocation policy and market economy have prompted farmers in many systems to invest
in canal lining.

Figures collected in a medium-sized pumping station studied in the Red River Delta in
the early years of IMT have revealed that the irrigated area has increased from 934 ha to
1600 ha after four years. Irrigated efficiency has increased from 50% to 81 % due to proper
management of irrigation. Water consumption has been reduced from 8000 m3/ha down to
5120 m3/ha, a saving in the order of 36%. Cropping intensity has increased from 1.7 to 2.5.
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CONCLUSIONS

Irrigation manogement transfer in Viet Nam

IMT is a relatively recent phenomenon in Viet Nam. Although there is official recognition
of the need to reform the traditional system of irrigation management, the process of transfer
has not been well planned. In many cases, the process has involved simply issuing a decision
and some instructions. Consequently, farmers consider transfer purely as a government
program. Farmers have not been provided with minimum knowledge about water
management and distribution. Usually, the people who are to manage and operate the systems
have not been well trained or, at most, their training has been only in machine-operating
skills and not in managerial techniques.

The concept of water users' association and its activities is insufficiently understood.
Some NGOs such as ClOSE, OXFAM-UK and QUAKER SERVICE have projects with
farmer involvement in irrigation management or organizations of water users. It is important
to help farmers grasp the necessity of transferring systems from irrigation agencies to local
management as well as to provide people with managerial knowledge. Guiding farmers in
organizing water user associations and in electing a management board is but one step in
transferring authority and responsibility to the local authorities.

LESSONS DRAWN FROM IRRIGATION MANAGEMENT TRANSFER TO LOCAL
MANAGEMENT

I. Irrigation management transfer from the government to the beneficiaries/farmers is
essential in order to involve farmers in self-developing and management of irrigation at
farm/cooperative level. At the same, time it helps ease the government's burden of
investment in construction and management of on-farm physical facilities.

2. Farmers have demonstrated they are capable of carrying out O&M tasks of on-farm
irrigation facilities even in small-medium size projects once they receive education,
training and support from the government.

3. Rehabilitation and improvement of irrigation facilities to be transferred and the
promotion of community-based organization/CIT, as well as farmers' understanding and
willingness, are prerequisites to ensure success of irrigation management after transfer.

4. The transfer of responsibility and authority for irrigation management without changes
in irrigation and agriculture technology have not resulted in the desired irrigation
management transfer results. Results obtained from the case study mentioned above
revealed that technology transfer should be promoted during and after irrigation
management transfer. The extent and level of transfer must depend on the farmers'
capability of shouldering responsibility and on the economic status of the
locality/farmers.

5. In the case of partial transfer of large irrigation systems, the IC retains management
control of the water source and the main canal, and the DIC manages secondary canals
and ancillary structures within its own sector. This prevents unified irrigation planning
and creates difficulties in management and performance, and also makes system
operation less efficient.
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6. The establishment of institutions following transfer should be based on hydrologic
locality. In addition, there must be a professional organization responsible for O&M
activities.

7. Transfer of irrigation management in existing irrigation systems should be implemented
step by step. The first step is to transfer responsibility to finance O&M works. Transfer
of authority and assets should be implemented later.
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NORTH AND LATIN AMERICA
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Lessons from management transfer in the
Columbia Basin Project, USA

This paper discusses a representative case of transition to farmer management in the
American west. It first discusses the national policies which govern irrigation management
in the United States and institutions which implement them, and then describes the Columbia
Basin Project. Then follows a summary of the results of the analysis of the impacts of the
transition, organized around four topics - technology adoption, hydrologic performance,
financial performance, and farm profitability. It then offers several general conclusions and
goes on to identify conditions felt to have influenced and facilitated the successful transfer.
Finally, it suggests important lessons for those attempting similar transfers in developing
countries.

BACKGROUND

Currently there is keen interest in many developing countries in transferring responsibility
for operating large publicly constructed irrigation systems to the farmer beneficiaries of the
systems. To understand the implications of such a shift on the performance of a system and
the conditions under which it can take place successfully, a case study was undertaken. The
Columbia Basin Project (CBP) in Washington State, USA was selected for this study. This
selection was based on the facts that the United States has had a policy mandating transfer
of managerial responsibility for publicly developed irrigation to users for almost 100 years,
that good quality historical records describing system hydrology and financial performance
were available, and that transfer in the CBP occurred more than 20 years ago, providing
ample time for the post-transfer situation to stabilize and for longer-term problems to emerge.

The CBP is a large multipurpose reservoir-based project located on the Columbia River
in the state of Washington near the Canadian border (Map 1). Construction of the dam was
begun in 1933 and water first reached the command area in 1951. The current irrigated area
is about 230 000 ha, while facilities for a roughly equal area included in the original plan
have never been constructed. All water used by the irrigation system must be lifted 85
metres, from which point it is distributed to the command area largely by gravity flow.

The national irrigation development agency, the US Bureau of Reclamation, constructed
the project and operated it from 1951 until 1969, when management was turned over to a set
of three farmer-controlled irrigation districts. These districts had been established in 1939
while construction was still underway and had signed repayment contracts with the Bureau
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MAP 1
The Columbia Basin Project

Lessons from maflilgement transfer in the Columbia Basin Project. USA

CANADA

obligating their members to reimburse the government for part of the cost of building the
system. Each district today consists of 2000 to 2500 landowners and is controlled by a board
of 5 to 7 persons elected from among them. The districts operate on a nonprofit basis and
are required to cover their own operating costs. Districts purchase water from the Bureau and
then resell it to their members. Payments to the Bureau include an energy charge for basic
water lifting from the reservoir, but the rate applied is highly subsidized. The Bureau
continues to operate some common facilities and retains formal ownership of all system
facilities, though the right to operate and maintain them and to collect revenue from the sale
of irrigation service, rests with the districts.

Districts require farmers to pay for basic water services in advance of the season or no
water is delivered. Districts have the right to foreclose on farm property in the event of
unpaid bills and have done this on a number of occasions. Water delivery to farms is on an
arranged demand basis, and deliveries to individual farms are measured volumetrically for
accounting and billing purposes.

THE TRANSFER

The transfer process

The primary interests of farmers in the transfer were in obtaining more local control over
water allocation, water fee structures, O&M expenditures, and drainageways and in
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minimizing water charges. In negotiations with the Bureau, farmers and their lawyers asserted
the right to local control over a resource for which they were paying, with the underlying
assumption that local management would be both cheaper and more responsive.

Bureau officials in the Columbia Basin had a long-standing mandate to transfer
management to the farmer-controlled districts as soon as they could reach agreement on the
terms and conditions. The Bureau was also interested in shedding responsibility for farm-level
water deliveries and water service contracts to enable it to focus on its development mission
and on basin-level regulatory functions. These interests were reciprocal. The farmers did not
like the cumbersome administration and unresponsiveness of government management and
the Bureau did not want the troubles of having to deal with thousands of individual farmers.

In the early 1960s, Floyd Dominy, Commissioner of the Bureau of Reclamation, gave
the CBP a strong push to move ahead quickly with transfer negotiations. The districts hired
lawyers who, together with elected district board members, entered into a protracted process
of negotiation, hydrologic and economic studies, and legal analysis with project staff. The
research helped reduce some of the uncertainties about the cost and equity implications of
various options being considered. Negotiations began in earnest in 1966, and transfer
agreements were signed in late 1968.

Over a period of about five years, the districts gradually came to an agreement over
water and cost allocation and which works should be (a) reserved by the Bureau, (b) managed
jointly between districts, and (c) transferred to individual districts. Mutual concessions were
made by districts regarding alignment of O&M responsibilities and apportionment of costs.
One of the last obstacles was overcome when the Bureau dropped its insistence that districts
cover severance payments for Bureau staff transferred to the districts.

In 1963, farmers agreed to repay a total of US$325 per hectare to the Bureau for the
cost of scheme construction and additional drainage facilities. This allowed a lO-year deferral
period and a repayment period of 50 years, without interest. Hence the repayment rate was
US$6.50 per hectare per year. However, this agreed repayment constitutes only about 12%
of the total construction costs of the project. The remaining 88% is recovered through
hydroelectric power sales.

In contrast to many transfer programmes in developing countries, the transfer process
in the CBP was characterized not by efforts to organize and motivate farmers to comply with
government programmes, but by extended negotiation until terms and conditions mutually
acceptable for the government and the farmers were agreed upon.

Terms of transfer

The following are the more important terms and conditions which were negotiated and agreed
to between the farmer-controlled irrigation districts and the US Bureau of Reclamation. The
key rights transferred to the districts include the following.

o A measurable, volumetric water right.

o The right to plan and implement all system operations and maintenance.

o The right to apply fines and other sanctions against members who violate district rules.
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o The right to deny access to water to district members who fail to pay fees or to non
members of the district.

o Districts can set the levels of basic and excess water charges to farmers, although
charges for the basic allocation remain related to land productivity classes.

o Districts can enter into water service contracts to sell excess water to farmers outside
the districts. However, districts may not sell water rights since the transfer of water
rights from one landholding to another is prohibited.

o The districts have rights of eminent domain and foreclosure on land. They are not liable
for damages resulting from the storage, conveyance, seepage, overflow, and discharge
of water either to other districts or to individuals.

o Districts are allowed to purchase heavy equipment and supplies from the project with
a ten-year payment schedule. This includes such vehicles as tractors, road graders, and
pick-up trucks.

o The districts have the right to obtain revenues from sources other than water, including
power generated by stations within the system. The right to generate power was
considered concessional by the Bureau, since the districts pay an extremely low rate for
the primary lifting of water from the FDR reservoir.

Key district responsibilities include the following:

o Districts must comply with the agreed construction repayment schedule, which includes
partial repayment for drainage construction.

o Districts are responsible for all operation and maintenance for facilities used individually
and jointly by the districts, in accordance with Bureau standards of performance and
financial viability.

o Districts are responsible for paying their mutually agreed proportions of the recurrent
costs of special "reserved works" which were retained for management by the Bureau.

o Districts are responsible for making annual payments into a capital replacement reserve
fund at a rate equal to 30% of five-year average annual O&M costs. They must
eventually replace deteriorated facilities using this fund.

o Districts must report maintenance plans annually in advance to the Bureau.

Key rights held by the Bureau after transfer were as follows:

o The Bureau has the right to resume direct management of the system if the districts fail
to make their construction repayments, pay for the O&M of reserved works, or properly
maintain the system.

o Bureau staff members affected by the management change would be transferred either
to other Bureau projects (as was the case with most construction staff members) or to
the districts themselves (as was the case with most O&M staff members). By agreement,
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most of the initially-employed district management staff members were fonner Bureau
CBP employees.

o Salaries and benefits of transferred Bureau staff members such as ditchriders and
watermasters remained at the levels prevailing before transfer. Federal retirement plans
for transferred staff members were cashed in or suspended and new district retirement
plans were started, although without seniority.

Key responsibilities of the Bureau relative to the districts, after transfer, were as follows:

o The Bureau has responsibility to manage the "reserved works" which serve the entire
project. These included the Grand Coulee Pumping Plant, Banks Lake, the Main Canal,
and Potholes Reservoir.

o The Bureau conducts operation and maintenance reviews (or "examinations") every three
years to audit O&M performance standards of the districts and make recommendations
for improvements.

o The Bureau retains ownership of the facilities operated by the districts at least until
completion of repayment or replacement of facilities by the districts. However, under
current law, wholesale transfer of ownership of system facilities to the districts would
need an act of Congress. The districts favour the retention of legal title for facilities by
the Bureau, since they believe this protects them from certain legal liabilities.

o The Bureau must report, in advance, its maintenance and repair plans for its reserved
works to the districts on an annual basis.

o The Government will acquire needed rights-of-way for water movement within the
project area.

The negotiations between the Bureau and the districts regarding the tenns and conditions
of the transfer were complex and occurred over the course of several years. A legal council
was involved on both sides and political influence was sometimes invoked by the districts.
The results were embodied in a set of three legally binding transfer agreements, which were,
in essence, contracts between each district and the Bureau of Reclamation. These agreements
remain in force.

The strong legal position of the farmer irrigation districts and the protracted period of
negotiation between them and the Bureau resulted in a relative balance between district rights
and responsibilities. In developing countries there is a tendency for governments to emphasize
transfer of responsibilities to the neglect of transfer of rights. A balance between transferred
responsibilities and rights, and expected increase in local control and net financial gain to the
farmers, were motivating conditions which made the transfer acceptable to CBP fanners.
Where this is not the case, considerably greater resistance to transfer on the part of fanners
is probable.
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IMPACTS OF THE TRANSFER

Technology adoption

There was substantial technological change in the CBP following transfer of management in
1969. Some of this change, such as the widespread shift from open channel water application
to centre pivot systems, resulted from individual decisions of farmers responding to prices
and returns. Other changes, such as installation of automatic gauging stations and telemetry
systems, were initiated by the districts. It seems clear that the transfer to district management
has not hindered the adoption of new technology in the CBP and may have accelerated it.

Causes and effects of technological change are sometimes complex and indirect. For
example, the reduction in water demand which accompanied the rapid shift to sprinkler
irrigation in the 1970s was shown to be largely a result of a shift to crops with lower water
demand, rather than to the adoption of more efficient sprinkler systems per se. However, it
is likely that the installation of centre pivots improved water control and facilitated the shift
to new, less water intensive, often higher value crops. The willingness of farmers to invest
in expensive new water application technology is itself, in part, a function of their confidence
in the reliability of water supplies delivered by the district. District managers assert that the
shift to centre pivot irrigation has also had implications for main system management,
requiring less frequent changes in turnout settings, but causing larger, more abrupt changes
in demand, leading to increased main system losses.

Hydrologic performance

The quality of the irrigation service received by eBP farmers does not appear to have been
affected significantly by the change to district management. Quantity of water delivered did
not change markedly after 1969 and reductions in water supply in later years can be
explained largely by reductions in aggregate water demand resulting from changing cropping
patterns. Demand-based equity of water distribution among the districts did decline in the
1970s and 1980s following transfer, but then improved again and, on average, equity among
districts was about the same before and after transfer. The eBP operates on an arranged
demand system of allocation wherein timeliness of water deliveries must be measured against
the timing of orders for water. Farmers appear to have been satisfied with the timeliness of
deliveries both before and after transfer and generally rate this aspect of service highly.

An examination of the hydrologic efficiency of the system reveals some interesting
changes (Figure 1). It appears that the system's new managers had a learning period of five
or six years after transfer before they were able to operate the conveyance system as
efficiently as did the Bureau prior to transfer. This demonstrates the complex and subtle
nature of the control that is required to operate a large system like the CBP efficiently.
Farmers increased tertiary-level efficiency steadily from the mid-1970s. Improvement in
water use efficiency was driven by a shift from surface to sprinkler irrigation across much
of the project area. That rise has now stopped and overall tertiary-level efficiency may even
be declining slightly at present.

One very puzzling aspect of system hydrology is the continuing 15-year decline in
conveyance efficiency which began in 1978. This decline appears to be a result of
deterioration in the condition of major system canals resulting in increased conveyance losses.
Evidence from the maintenance audits conducted by the Bureau, supplemented by statements
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FIGURE 1
Conveyance and tertiary unit efficiency for the three CBP districts. 1955-89 (3-year moving
average)
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of project managers, lends support to the idea that system facilities are deteriorating
(Table I). Whether or not this has resulted in increased conveyance losses is not known with
certainty but it is reasonable to assume so.

Financial performance

Upon assuming management responsibility, districts moved quickly to cut water assessments
to district members. On average, real per-acre assessments (adjusted for inflation) under
district management were only 78% of their level during the Bureau period, dropping from
approximately US$27 per acre in 1969 to US$21 per acre in 1989 (Figure 2). At the same
time, districts diversified income sources, increasing the share of revenue from hydropower
generation, water sales and interest on deposited funds. This partially offset lost water
assessment income (Table 2). Sale of water to non-members of the district also increased
sharply, demonstrating the power of vested water rights, financial autonomy, and quasi
volumetric pricing to shift water to more profitable uses within the irrigation sector,

On average, costs of operating the system do not exhibit well-defined shifts associated
with management transfer, and average expenditure levels before and after 1969 are roughly
similar. Although it is impossible to know what expenditure patterns would have prevailed
had the Bureau retained operating responsibility, the Bureau's agency-wide O&M cost index
has grown to a higher level than more general cost indices, suggesting that CBP operating
expenses under Bureau management might have been higher than they presently are, other
things being equal.
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TABLE 1
Results of the USBR O&M audits in the three districts of the CBP

Number of Recommendations

New Recommendations

Yearls Previous Category Category Category Total
Recommendations 1 2 3

Uncompleted

1973 2 0 0 0 0

1975 0 0 5 1 6

1977 3 0 0 1 1

1979-81" 4 0 12 2 14

1982-84 1 0 8 2 10

1986-88 3 0 5 1 6

Total 13 0 30 7 37

In later years, audits were not conducted in each district during the same year.
Source: O&M audits, USBR, Columbia Basin Project.
Note: Category 1: Urgent remedial maintenance required; Category 2: Important preventive

maintenance needed; Category 3: Less important, preventive maintenance would help
improve O&M.

FIGURE 2
Revenue and expenditure per irrigated acre, the CBP, 1961-89
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TABLE 2
Share of total revenue, 5-year averages the CBP 1969-89

351

Year Water Water Excess Interest Power Total
assessment service water and other revenue

contracts charges income

1969 0.806 0.003 0.122 0.070 0.000 1.000

1970-74 0.764 0.014 0.126 0.095 0.000 1.000

1975-79 0.778 0.033 0.116 0.075 0.000 1.000

1980-84 0.729 0.042 0.060 0.166 0.004 1.000

1985-89 0.674 0.057 0.076 0.148 0.045 1.000

Source.' Data from CBP irrigation districts.

Three-quarters of operating expenses are made up of staff and O&M costs, and, ignoring
the one-time costs of the transition, these have held remarkably constant across the transition.
However, USBR staff levels have fallen sharply since 1969, above 500 in 1969 to below 100
in 1983 (Figure 3). Major expenditure components show peaks just after transition, reflecting
the one-time costs of the transfer. A ten-year decline in total expenditure from the 1969 peak
is largely attributable to falling costs of reserve works. During the last decade, total costs
have risen again to their long-term average, driven by increases in reserve works
expenditures (which include primary pumping costs and costs of maintaining the main system
components serving all three districts) and administrative and other costs.

Since district O&M costs have not declined since transfer, it can be assumed that
maintenance levels at the district level have not been reduced appreciably. However,
conveyance efficiency has declined in all three districts. It is possible that, while district
expenditures on O&M have held constant, they should in fact be increasing to counter
accelerating deterioration as the system ages. Some support for this hypothesis is provided
by an analysis of maintenance audits, which show an increasing number of problems being
flagged in recent years (Table 2). This would suggest that if O&M expenditures continue to
hold constant, gradual system deterioration will continue and that more general rehabilitation
will be required in the future.

Farm profitability

Gross returns to irrigated agriculture have risen steadily in the CBP over the past 30 years
(Figure 4). Although information on net returns is sketchy, there is some indication that real
net returns have risen also. Water assessment levels have fallen by about one-third since
districts assumed management responsibility. This is very roughly estimated to comprise
about 15% of average net farm income.

ENABLING FACTORS

Policy context

The established federal government policy mandating transfer to farmer management of all
irrigation systems constructed by it gave the transfer an air of inevitability. It also meant that
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FIGURE 3
Number of USSR staff assigned to the CSP, by division, 1961-85
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FIGURE 4
Average value of total crop production per acre, the CSP, 1960-89 (3-year moving average)
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considerable experience with the transfer process had accumulated before transfer was
attempted in the CBP. Farmers were brought into the picture at the outset through their
irrigation districts. Their agreement to participate in the project, to undertake partial capital
repayment, assume eventual management of the project, and to cover the "full" cost of O&M
(which in fact is only partial) was required. The offer could be refused and was by some.
The legally binding nature of the agreements reached provides a sense of legitimacy for the
districts in the eyes of farmers and permits strong sanctions to be applied by the districts
against members, when required.

Federal policy also requires a continuing Bureau presence in the project as a repository
for the project water right, the legal owner of the system physical facilities, and provider of
ultimate oversight. This presence is also valued by the districts as it offers certain sovereign
immunities and an ongoing relationship with the Bureau. The "partnership culture" between
the districts and the Bureau permitted joint problem-solving during the transfer, leading to
a mutual decision to continue Bureau management of jointly-used reserved works, contracting
by the districts for technical work to be performed by Bureau staff, and the creation of
satisfactory Bureau-to-district personnel transfer arrangements. The relationship is currently
being utilized in implementing a programme of artificial drainage installation within the
project and could possibly facilitate future assistance for system rehabilitation or major
repairs.

Federal water resource policy allows cross-subsidization of irrigation construction costs
by power revenues and this tends to increase the profitability of irrigated agriculture under
Bureau projects. By providing power for lifting water at rates which are far less than current
market rates, the government continues to subsidize system operating costs. The government
charges the districts only 1/2 cent per kilowatt hour for pumping water our of the Columbia
River. The open market price for electricity during the summer season is approximately 17
cents per kilowatt hour. However, within this subsidized context, irrigation districts are
required to operate with balanced budgets.

Perhaps most importantly, federal irrigation policy has remained fairly constant since its
inception. Although there have been changes in particular features from time to time, the
basic outlines and the principle of system management by financially autonomous irrigation
districts have remained. This consistency provides farmers with the confidence to make
investment decisions and other longer-term commitments which might otherwise seem
excessively risky. It also provides the assurance that private investments which they might
decide to make will not be duplicated or provided to others at no cost at some future date.

Social context

By contrast to the situation in many developing countries, the project area consisted originally
of a relatively homogeneous population of settlers who were well educated and commercially
oriented. There were virtually no landless poor or others with insecure tenure resident in the
project area. Farmers were experienced at creating voluntary associations for a variety of
purposes and appreciated the usefulness of joint action. Farmers and their districts had
considerable legal and political power and secure land and water rights. Farmers were able
to negotiate as equals with the Government and obtained numerous favourable concessions
for themselves, such as low power and construction repayment rates and relaxed limits on
farm sizes. Such concessions ensured that farming would be a relatively stable and profitable
enterprise. Initially farmers employed their considerable political clout to influence Bureau
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decisions through their elected national representatives. More recently, fanners have begun
to rely more heavily on legal action to pursue and promote their interests in the public arena.

Institutional context

A number of important institutions undergird the successful assumption and execution of
management responsibilities by the three CBP irrigation districts. Fundamental is the
existence of a reliable system for specifying, allocating and recording rights to the use of
water. Without this, it is unlikely that fanners would have been willing to assume
responsibility for the common irrigation facilities and make the requisite corollary private
investments in on-fann equipment and facilities. The strong legal basis underlying the
creation of quasi-municipal irrigation districts also contributed to successful devolution and
management by the districts. The relative autonomy of the districts allows them flexibility to
control costs and to diversify sources of income. The relationship between the Bureau and
the districts rests on a set of repayment contracts which spell out the duties and obligations
of each party. The legitimacy and enforceability of these contracts is an important feature of
transfer. Supporting and enabling all three of these institutions-finn water rights, legally
constituted quasi-municipal irrigation districts, and contract law-is a relatively impartial and
accessible legal system which provides a mechanism for enforcing contracts and adjudicating
disputes.

Another area in which underlying institutions are important is that of financial probity.
The state, which charters the districts, requires that regular audits of district accounts be
carried out by certified public accountants. This system of mandatory external audits is
another important element in ·the institutional environment facilitating the viability of the
irrigation districts.

US Bureau of Reclamation

The Bureau of Reclamation has been characterized by a high degree of competence and
professionalism both before and after transfer. Bureau staff receive salaries which provide
for an adequate standard of living and enjoy job security under the federal civil service
system. That security was preserved during the transfer process, since most staff were
transferred to new positions with the districts, retaining former salary levels and insurance
and pension benefits. Remaining staff were reassigned elsewhere, accepted early retirement,
or were given new roles within the Bureau. These steps no doubt helped limit opposition on
the part of affected Bureau employees which might otherwise have been considerable.

It is noted that the Bureau is not financially autonomous in the sense that its operating
expense budget is unconnected with the revenue its activity generates. The three CBP
irrigation districts do meet this criterion. Financial autonomy has been identified as a key
attribute of effective irrigation service providers in developing countries (Small and
Carruthers 1991; Svendsen, Adriano, and Martin 1990) and appears to play a critical role
here as well.

Irrigation system

The physical elements and basic operating rules of the irrigation system also fonn a relevant
part of the transfer context. First, the system has an ample and reliable water supply. Second,
allocation has been capably handled on an arranged demand basis both before and after
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transfer. This pennits considerable flexibility and responsiveness to market conditions by
farmers in choosing crops and cropping patterns. Third, there are clear points of demarkation
of responsibility and control where transfers of measured quantities of water are undertaken
according to widely accepted agreements and rules, including payment rules. Deliveries to
districts and to individuals are thus treated as contractual obligations and water is regarded
as an economic good rather than a social entitlement. Fourth, the system has adequate
conveyance capacity to deliver required amounts of water throughout the system. Fifth,
system physical facilities were upgraded as a part of the transfer agreements and were
received by the districts in good working order. The transfer was thus not the disposal of a
dilapidated public property, but rather the concessional sale of a valuable and productive
asset. Additionally, much of the technical expertise needed to operate the system was
transferred with it through the hiring of Bureau staff members by the districts.

LESSONS FOR TRANSFER IN DEVELOPING COUNTRIES

Lessons which can be taken from the CBP experience for use in developing country settings
can be grouped into two categories. The first of these comprises policy and institutional issues
which can affect the success of a transfer programme. The second relates to the process of
transfer itself.

Policy and institutional issues

An assessment of the relative effectiveness of the various policies and conditions supporting
successful transfer of management responsibility in the CBP is beyond the scope of this
paper. Moreover, large public irrigation systems occur in a tremendously wide range of
situations around the world, and even if such an assessment were carried out, the lessons
learned could not be conveyed directly to new settings.

Nevertheless, it is possible to identify from the preceding analysis some policies which
appear to have been influential in enabling a successful transfer of management responsibility.
Some of these factors will be important only in the context of this particular case, or a
relatively narrow range of cases, while others will have more wide-ranging importance.
Listed below are policy conditions which are judged to be important and to possess a measure
of general applicability. They are recommended not for immediate and uncritical
implementation but for careful consideration of their relevance for particular situations by
planners and managers of management transfer programmes in developing countries.

o Put in place a clear and consistent policy mandating irrigation management transfer.
Transfer is a slow and deliberate process, and basic outlines of policy governing transfer
must remain relatively constant for an extended period to elicit desired responses. Where
policy on transfer shifts repeatedly, meaningful and sustainable change is unlikely to
occur. On the other hand, the USSR experience in general, and the CBP experience in
particular, demonstrates that where sustained commitment to the practice of transferring
system management responsibility exists, the process can work effectively.

o Do not require full cost recovery (for both capital and operational costs) in the first
instance. In most cases, such insistence will result in such a drastic increase in the
farmers' costs for irrigation service which may place any proposed management transfer
programme into a sea of political protest. Cross-subsidizing irrigation service delivery
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costs with other water resource-related revenue streams, such as power generation or
aquaculture, maybe a more practical option.

o Manage financial autonomy (on the part of the managing entity). This has been shown
to be effective and critically important in a wide variety of circumstances in both higher
and lower income countries. Causing the irrigation district or farmers' organization to
generate sufficient income to cover its costs in operating the system provides an essential
set of feedback links needed to make system management accountable to its members.
It is not necessary that no public subsidies be involved, but only that they be specified
in such a way that they do not increase automatically to make up shortfalls in revenue
from irrigation operations.

o Provide a strong legal basis for irrigator organizations. Such organizations should have
the authority to make contractual agreements, obtain credit, and apply sanctions against
members.

o Provide a system of secure, well-specified ami long-term water rights which can be
assigned to irrigation systems to offer security for investments of time and money.

o Invest to bring physical facilities up to standard. Experience in a number of countries,
including the United States, has shown that programmes which couple physical
upgrading (if needed) with transfer are more likely to succeed than transfer of systems
with faulty infrastructure.

o Create a fair ami transparent professional auditing system and mandate its use by
managing organizations. This system can be established in either public or private
sectors, but should be carefully regulated to ensure its integrity.

o Provide new employment or compensation for displaced irrigation agency staff. Civil
service employees of public irrigation agencies often have considerable political
influence and must not see themselves as losers in the transfer process. They should be
integrated into the planning for the transfer and compensated for lost employment
through early retirement inducements or transfers to new positions.

Process issues

The following issues relate to the processes employed in facilitating management transfer.
Some of these have policy and institutional implications which should not be ignored. In
general, there is a well- developed literature and body of experience with the process of
organizing farmers into associations. (FAO 1985; Uphoff 1986; Korten and Siy 1989; Uphoff
1992) Less attention has been devoted to some of the other factors listed below.

o Involve farmers early on in the planning for the tramJer. A sense of full partnership in
the process on the part of farmers is essential for successful assumption of responsibility.

o Empower farmers to successfully negotiate with the public irrigation agency. This is
difficult to do, though one new approach worth exploring is the vesting of farmer groups
with water rights, rather than granting them to the managing agency.
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o Use contracts between irrigator groups and the managing agency to specify roles and
responsibilities. This can be a very powerful tool as it implies a voluntary relationship
between equals and creates mutual obligations and rights, i.e., mutual dependencies.

o Develop a locally appropriate water allocation system with volumetric measurement and
payment at some level. Measurement does not have to be at the level of the farm
turnout, as in the CBP, but can apply to groups of farms and farmers.

o Provide experience with organization and management for farmers and farmer leaders.
This is a central subject of the farmer organizational literature mentioned above.

o Provide assistance to operating agencies to improve management and human relations
skills. Technically trained personnel often lack this kind of expertise which they need
to work effectively in a decentralized management environment.

o Specify an ongoing role for the operating agency in "partnership culture" with the
farmer-based organizations assuming management responsibility. Experience has shown
that there often remain tasks which a public agency is better equipped to perform.
Relative comparative advantage should be clearly identified and means for continued
cooperation worked out.

CONCLUSIONS

From many angles, the transfer of management from the US Bureau of Reclamation to
irrigation districts in the Columbia Basin Project can be considered a success on a large scale.
While the Bureau was able to back out of its partly unwanted role in O&M, the districts
gained local control over management and costs. This was an extended process, beginning
in 1939, 13 years before water began flowing through the irrigation system, and culminating
with the signing of the transfer agreements 30 years later.

The study made a concerted effort to document the hydrologic and financial results of
the transfer. In general, there appears to have been little or no effect on the quality of
irrigation service received by farmers. Service was of high quality before the transfer and it
remained so afterwards. However, conveyance efficiency in the main and branch canals of
the three districts declined following transfer and took five or six years to recover to previous
levels. This is interpreted as a learning period. during which the new managers learned to
operate the system efficiently. Subsequently, a long steady decline in conveyance efficiency
set in which is thought to be a result of a failure to keep up with increasing maintenance
demands as the system ages. Even though system O&M expenditures held roughly constant,
in real terms, before and after the transfer, an increasing number of maintenance problems
were observed as time passed, suggesting that maintenance requirements were accelerating.

In the wake of the transfer in 1969, Bureau staff levels fell dramatically, and the Bureau
assumed new roles as a wholesaler of water, an environmental regulator, and a water
resource planner and manager. Many of the staff released by the Bureau were subsequently
reemployed by the districts providing some operational continuity, but the managers of the
districts were selected from outside this personnel pool.
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Districts moved quickly to develop supplementary sources of income and to reduce
operating expenses and water charges to district members. Supplementary income sources
included investment income, power generation revenues, and sales of water to non-district
members. Average water charges following transfer were only 78% of their level during the
Bureau period. Real gross returns to irrigated agriculture have risen steadily in the CBP over
the past 30 years with some indication that net returns have risen also. This trend appears
unrelated to the management transfer. The fall in water assessment levels as a result of the
transfer, however, appears to have increased net farm income by about 15%.

It is impressive that management of irrigation for 230 000 hectares (with approximately
7000 landholders) can be handled by three local irrigators' organizations. Indeed this is a
recurring pattern throughout the American West, even on larger scales. The King's River
Irrigators' Association near Fresno, California, for example, successfully services an area
more than twice as large as the CBP. A number of lessons relevant to developing country
policy makers and implementers emerge from this experience. These do not comprise a
prescription for change, but are factors which should receive serious consideration in
planning programmes involving transfer of irrigation management responsibility to farmer
based groups.
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Irrigation investment and management
transfer in Colombia

Unlike some Asian and African countries where irrigation has had a long history and has
proven to be a necessary input in agricultural production, investment in irrigation in
Colombia has had only a comparatively short period, and only recently has its importance
been highlighted. Although there is evidence that some native Indians have used some type
of simple irrigation structures, the oldest irrigation district in Colombia was built at the end
of the nineteenth century, by an American trading company, the United Fruit Company.

The process of "apertura", (name given to the new economic model of opening the
economy to international markets and removing most of the agricultural subsidies, tariffs and
barriers) or liberalization started in 1990 and has begun to influence agricultural production.
Disma'ntling of the price support structure, exposure of Colombian farmers to competition
from imports, and declining international prices, have together resulted in negative growth
in the crop sector. Annual crop areas remained at low levels caused by the 1992 drought.
Irrigation has been considered, during the period of President Gaviria in the early 1990s, as
a strategic instrument not only to increase the welfare conditions of some rural people of the
country, but also to give more possibilities to commercial agriculture in local and
international markets.

Besides showing the recent history of irrigation investment in the country, this discussion
paper describes the new irrigation policy and its effect on current management of the existing
irrigation schemes. It also attempts to explain the lack of interest in new irrigation investment
during the seventies and eighties. And in addition to this, it presents some of the constraints
found in transferring the management of these systems to the users, and some reflections on
the role of irrigation investment in the development of the agriculture sector of Colombia.

PAST INVESTMENT IN IRRIGATION

Colombia has an estimated 18.3 million hectares (ha) of cultivated land of which 7.4 million
ha are either irrigable or would benefit from drainage. In 1990, only an estimated 2.9 million
ha were used for arable crops and just over a further 0.9 million supported perennial or
semipermanent crops. Only about 750,000 ha of cropland are equipped for irrigation and
drainage.

Jorge Ramirez, President of FINDETER. Financieia de DesarTolloTehitorial,
. andformer Direeter General Of HiM.i:r
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Private irrigation

Irrigation investment and management transfer in Colombia

Colombia's earliest modern irrigation was built privately, by the United Fruit Company in
the 1980s. From then until the 1960s irrigation development continued to be largely private.
Subsequently, private irrigation expanded at an average rate of around 10 000 ha/year, with
an investment rate of US$3 to US$8 million/year.

The 463 000 ha in private irrigation currently occupy just over 60% of the total national
irrigated area. Almost all the sugarcane, export bananas and flowers, and significant areas
in rice, sorghum, soybeans, cotton and oil palm, are under private irrigation. The cost of
developing one irrigated hectare ranges from US$1 000 to US$2 700 at present, depending
on how sophisticated the systems are.

Public irrigation

Public involvement in irrigation dates from around 1950, and was given a major stimulus by
the Agrarian Reform Law of 1962. The land reform agency, INCORA, sought in irrigation
and drainage projects a means of alleviating Colombia's massive and socially disruptive
problems of rural poverty. Some marginal lands were expropriated from large landowners
for irrigation and redistribution to the poor, and at the same time whole areas were also
equipped by the government with primary irrigation or drainage infrastructure. This strategy
made it possible to obtain external financing from the World Bank and elsewhere.

By 1976, land reform had assumed a lower political profile and the government sought
to separate it from irrigation development. Administration of the public irrigation/drainage
districts was transferred to HIMAT I. The 22 districts at present under HIMAT sponsorship
total about 337 000 ha with 62 % of farms under 5 ha.

The Land Reform Law of 1962 allowed the government to impose cropping plans with
irrigators under threat of expropriation, as well as to provide all support and O&M services.
By 1976, when HIMAT took over the INCORA districts, scheme deterioration and high
costs, particularly of excessive staff, led irrigators in two districts to propose transferring
O&M to themselves. Seven out of the 22 HIMAT districts are now run by users' associations
under delegated authority agreements which, however, still leave HIMAT with the right to
review major tariff, staffing and other decisions by the users. The other 15 districts remain
under direct HIMAT administration.

Some analysts have argued that in Colombia a paradox exists in irrigation investment.
They say that alongside the deficient performance of public-sponsored irrigation schemes, a
sizable and efficient private irrigation sector has emerged. But this is clearly understood by
looking carefully at the recent history of irrigation investment and by identifying the effects
of implementing the old policy.

Most public schemes were developed by the land reform institute (INCORA) in the
1960s, a highly politicized institution, and by previously landless farmers with little
experience and little interest in either agriculture or irrigated farming. INCORA's schemes

Instituto Colombiano de Hidrologia, Meteorologia y Adecuacion de Tierras, or the Colombian Institute
for Hydrology Meteorology and Land Development. HIMAT administers the water resources of the
country.
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were constructed in a great rush, and of the 260 000 ha developed, only 69 % was fitted with
on-farm infrastructure needed to take full advantage of the main works constructed. Twenty
years after the construction of these districts, much of the tertiary infrastructure remains
undeveloped. The supply-driven approach to developing these districts did not accomplish its
objectives.

The very high subsidies given to basic agricultural products combined with the ones
given to land reform beneficiaries for buying the land and for working capital, created what
was obvious-no incentive for taking advantage of the irrigation districts given to them. Small
farmers were assured of a stable and sufficient income level that, together with an inefficient
technical transfer arrangement available to the government at that time, did not offer any
incentive for developing tertiary infrastructure; paying for the cost of water, and for
providing adequate operation and maintenance. This is why the current situation of these
districts is one of poor operation and maintenance and one where farmers have been
cultivating the same crops for years.

Another reason for the relatively poor productivity and returns of much publicly funded
irrigation was that the schemes developed by INCORA did not initially give priority to
economic objectives. Additionally, the crops that the farmers grew in the past were
financially viable when large-product subsidies existed. In the early 1990s, when the
Government of President Gaviria totally or partially removed agricultural subsidies, a number
of crops became unprofitable. Farmers of old districts found themselves with a significant fall
in their income levels and a great deal of uncertainty in terms of new market development
under the new economic model of apertura. Adjusting cropping patterns and technologies to
the new price structure is going to take some time.

Cost recovery on past investments in irrigation in Colombia has been based on the
"Estatuto de Valorizacion," a tax on the difference in the historical values of land before and
after the investment, plus a low interest rate charge. The amounts collected in the past have
been very small. This mechanism has proven to be effective for developing urban
infrastructure but the experience in irrigation has been highly disappointing. This is why the
new irrigation law develops an alternative cost recovery mechanism which ex-ante determines
the amount the user has to pay, followed by an agreement between him and the developing
agency on debt amortization scheduling and the collateral needed to guarantee his financial
obligation.

THE SEVENTIES AND THE EIGHTIES: TWO LOST DECADES

The major puzzle in the history of irrigation investment in the country is why during the
seventies and eighties almost nothing was done in terms of new irrigation investment and
institutional strengthening. Most of the obvious deficiencies at that time were not dealt with
or corrected. The main institutional effort was concentrated on rehabilitating existing systems
with some doubtful results. In the next section of this discussion paper, an attempt is made
to solve this puzzle.

Two major obstacles occurred, in my opinion, in both the demand and supply side of
the irrigation investment equation during these decades that explain the negligence of the
government in developing the irrigation sector efficiently. In the first place, the economic
model that prevailed in the past and full or economic distortions within the agriculture sector,
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discouraged fanners from investing in irrigated agriculture, especially given the low
profitability added by irrigation. This created no incentive whatsoever for the traditional
pressure groups (i.e., Agricultural Producers Associations, SAC, and others) to have
irrigation investment as part of their lobby agenda for the government.

From the supply side, the main agency responsible for the lack of irrigation capital in
the country was the Multilateral Bank. In the past, most of the public investments in
irrigation were developed with resources and the know-how brought to the country by the
World Bank. During the seventies and eighties, the World Bank believed that Colombia
should apply what was prescribed for other Asian and Latin American countries where their
irrigation potential was mostly already developed. This was the recommendation to shift from
building new irrigation systems to rehabilitating existing ones. Colombia at that time had
more than 90% of its potential yet to be developed and at a lower cost compared to other
countries (i.e., less than US$2 000 per ha).

This decision to emphasize rehabilitating old systems was unproductive. For an irrigation
district conceived under the old policy, with a high level of social and economic difficulties,
it was unlikely to obtain an increase in the welfare conditions of the agricultural producers
of these districts. Instead, new potential districts were not developed and had to wait until
new policies and financial conditions arrived.

If one evaluates the success of the rehabilitation programme launched by the government
in the past and financed by the World Bank, just looking at the increase of welfare of the
fanners living in the INCORA districts, one has to admit that the results of this programme
have been very far from expectations, despite the large amount of subsidies given to them.
The poor results have been documented in different local studies (see for example, INCORA
Evaluation Reports), contrary to the favourable ex-post reviews given by the Project
Completion Reports of the World Bank.

However, this programme has achieved some degree of success in Coello and Saldana
districts built in the 1950s, which had more production-oriented objectives than the traditional
land-distribution orientation that characterized INCORA's districts.

On the other hand, an important fact for the low level of private irrigation investment
during these decades was a legal obstacle coming from the Land Reform Law of 1962. This
law established that any land that was developed under irrigation was potentially subject to
government intervention for land reform. This meant that if a fanner wanted to develop
irrigation on his land, he had to take the risk of having his land expropriated by the
government for land redistribution purposes.

A NEW [RR[GATION POLICY [S BORN

The new irrigation policy recognizes that both private and public investment are necessary
to engage in an ambitious development programme. The complexity of some irrigation and
drainage schemes provides a justification for State intervention and for subsidization of a part
of investment costs. Without public intervention some relatively complex but economically
worthwhile irrigation schemes would not be constructed for two main reasons. First, some
developments require the construction of large intake works, with benefits and costs beyond
those affecting the irrigation community. Second, the organizational and financial
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requirements of large water-development schemes are often beyond the capability of private
financial institutions.

The need to correct the mistakes made in the past gave birth to a long-awaited irrigation
law - Ley de Adecuacion de Tierras No.41 of 1993 which has profoundly altered the nature
of public involvement in irrigation in Colombia. Law 41 stipulates that public investments in
irrigation and drainage can only be made in the future if there is demand on the part of the
communities which will benefit by it. Potential beneficiaries are required to make prior
commitments to form a users' association to take over public schemes once they are
completed, to participate in planning, and to guarantee individually or via an association the
commitment of their own complementary resources for minor and on-farm works. Public
schemes should lie close to ports or other export routes, and to large consumption centres.
These should show a rough balance among beneficiaries between small, medium and large
landholdings, and bring social, economic and other types of benefits. Law 41 provides for
the Ministry of Agriculture, as the national body responsible for public irrigation and
drainage development, to be assisted by a coordinating and advisory board, CONSUAT,
which includes five public-sector members from different ministries and public agencies.
There are also four private sector CONSUAT members, representing commercial farmers,
peasant farmers, irrigation users' associations and indigenous communities.

Public-sector works can be financed from national, regional or municipal resources,
special development funds or loans. Law 41 requires CONSUAT to establish levels of cost
recovery for publicly funded works, stipulating that small farmers should receive a 50%
subsidy. It is intended that future capital cost recoveries should substantially exceed the 20%
or less of real values customarily recovered by HIMAT in the past, while all O&M costs
should ultimately be paid by users via associations.

In terms of cost recovery, a new approach has been introduced which envisions farmers
playing a greater role in initiating irrigation investments and in financing their development.
Two alternatives are presently under consideration. Both foresee a minimum level of cost
recovery of 50% of total project costs. Option I would involve the recovery of 100% of on
farm costs, plus 50% recovery of all other investment costs. Option 2 differs from the first,
only in that the amount in excess of the 50% minimum to be recovered would be apportioned
amongst beneficiaries according to farm size, with larger farmers paying more per ha.

Although the new policy has been received with enthusiasm from farmers, large and
small, and from other political groups, there have been some crucial obstacles the country
has encountered.

In the first place, for lack of interest in new investments, the feasibility and design
studies were old and sometimes obsolete and, therefore, they had to be updated. It took time
and fInancial resources to rebuild an investment portfolio of potential projects. This delayed
the ambitious investment programme that the government had planned in 1990.

Also the stock of human capital specialized in all stages of an irrigation project, such as
local consultants, and social specialists, was depreciated, disseminated and in some cases lost
after years of abandoning the irrigation sector. Building this local human capacity again has
become one of the major objectives of the government.
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In terms of institutional strengthening, HIMAT has been restructured and slimmed down
in the last two years. By the end of 1993, RIMAT had placed a limit on the total number of
positions of 1 426. This resulted in a net reduction in staff of 1,016 workers (the difference
accounted for by vacancies). At the end of 1993, RIMAT had 1 565 positions, of which over
500 were vacant. There are currently 16 regional directorates, intended to promote projects
among potential beneficiaries in their areas and to support users' associations.

COLOMBIAN EXPERIENCE WITH IRRIGATION MANAGEMENT TRANSFER
(IMT)

When INCORA was in charge of the districts, all major decisions regarding the operation and
maintenance of the hydraulic infrastructure were assigned to the government. INCORA staff
were also given responsibility for the planning and allocation of credit for investment or
working capital, and the provision of agricultural extension services. Such was the
paternalistic attitude towards beneficiaries, that the Agrarian Reform Law of 1962 enabled
the national government to formulate crop plans and required farmers to adhere to them,
under the threat of expropriation for those who failed to comply.

By 1976, national support for agrarian reform had subsided and the government sought
to separate land reform from irrigation and drainage development. It transferred the
administration of irrigation and drainage districts over to RIMAT, a newly created institute
charged to administer water resources and irrigation investment. By this time, the poor
quality of operation and maintenance under governmental administration resulted in a
significant deterioration of the existing infrastructure and very high costs, mainly due to
excess staff. The users of two districts, Ceollo and Saldana felt that they could improve the
quality of services and signed a "delegated authority" agreement with the government. This
enabled the users' associations to achieve a certain degree of financial autonomy, to improve
the service for farmers, and to substantially reduce staff and operating costs. Under these
agreements the government retains fiscal review authority over users' associations.

The 22 districts presently under RIMAT sponsorship have a total surface area of
340 000 ha. In 19 of them the infrastructure provides irrigation and drainage and in the other
3, only drainage. Eleven of the irrigated districts derive water using gravity, the other 8
require pumping. Since 1990, an additional 5 districts have signed delegated authority
agreements with RIMAT and are now administered by their respective users' associations.
The remaining 15 are still directly administered by HIMAT. Of the 7 districts being
administered by the users, 6 obtain water at low cost using gravity and only 1 uses pumped
water.

Taking advantage of the special powers given to the President by the Constitution of
1991, a new law was decreed in 1992 (Decreto Ley 2132) which mandated the transfer
(except in exceptional cases duly justified) of the administration, operation and maintenance
of all irrigation districts from the State to the private sector, preferably users' associations.
It also forbids the use of delegated authority agreements as a form of transfer to user groups
and requires RIMAT to replace these with public-service concession contracts which would
give greater financial and operational autonomy to users' associations than they eI1ioy at
present.
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The new irrigation policy establishes that in those cases where some level of subsidy for
O&M costs is needed, the operation and maintenance of a district could still be transferred
to the users, with some guarantee from the government that the subsidy is transferred every
year to compensate for the estimated deficit. Given that this deficit is not exogenous and
depending on the performance of the users' association, a method to create incentives to save
funds was identified. The incentive works as follows. The savings or the difference between
the expected deficit estimated together between the government and the users, and the real
or ex-post deficit after the operation for the fiscal year was done, are distributed partially
among users via tariffs and the rest goes to the government via fewer future subsidy
transfers.

The current policy on IMT is that for those districts where tariffs do not cover the O&M
costs, and were built under INCORA's rule, the government should try different
administration arrangements, depending on the particularities of the system. For some
districts, a concession contract with some transfer of resources to cover an expected deficit
would be sufficient. For others, given the weak capacity of some users' associations, HIMAT
could let a private company run the district, totally or partially, Also, the combination of
these two forms of administration could be implemented. In fact, the oldest district, Prado
Sevilla in the coastal region, is still administered directly by HIMAT, but the role of
maintaining the system has been given to a private agricultural trading company. The results
have been more than impressive; the maintenance cost has been reduced in half, and the
quality of the works has improved significantly.

The new districts built under the current irrigation policy are expected to achieve
financial self-sufficiency. The operation and maintenance costs should be financed fully
through tariffs and Law 41 establishes that after one district is built its operation and
maintenance have to pass on to the users' association.

The recent experience in Colombia with the small-scale irrigation programme has shown
that districts that were built under the new irrigation policy have a high probability of
achieving success. Most of the recent schemes are managed and operated completely by
farmers; farmers owned the infrastructure; and have even gone further in forming agricultural
trading associations. The role of the government is concentrated on giving technical assistance
in all different aspects of management and agricultural production.

CONSTRAINTS FOUND TO TRANSFER THE MANAGEMENT OF OLD
IRRIGATION SYSTEMS TO USERS' ASSOCIATIONS

The success stories of lMT in Colombia are either for the oldest districts (i.e., Coello,
Saldana and Prado-Savilla) or the newest (and most of these are small-scale). Because the
government's initial aims for public irrigation after the sixties were as much social as
economic, finding old districts that were financially self-sufficient has been difficult. This
created the need for implementing different forms for administering these districts, as
discussed above. It is too recent to judge the success of IMT in the system transferred to
farmer management in the 1990s.

Although the more recent transfers are having some problems (e.g., lack of start-up
capital, limited expertise to run the systems), the 7 districts run by users are now fully
independent from the State. The principal feature which has allowed the transfer has been a
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high level of organization of users, coupled with the presence of welI-trained professionals
within their leadership. The remaining districts, on the other hand, are still highly dependent
on governmental subsidies and have weaker users' organizations. In some cases, their O&M
costs are so high in relation to farmer incomes that farmers are understandably reluctant to
take over responsibility.

In Colombia, water rights are not well defined. This has created some difficulties in
negotiating the terms of transferring some districts. Some users' associations have demanded
that the legal situation be solved before any negotiation is completed. Unfortunately, this
could not be done given the lack of legislation on this matter. Currently, the government is
working on preparing a bill that tackles this problem.

When the government was working on the regulation of the law, an issue was raised that
has not been decided on. The question is whether the government should allow a users'
association to run other types of businesses such as trading agricultural products or selling
production inputs. The National Federation of Irrigators (FEDERRIEOS), a newly created
association, is in favour of this, arguing that this new dimension gives them more degrees of
freedom in terms of generating additional monetary resources to manage the system, and also
that through the generation of other activities, producers would have other incentives to work
and stay together. The argument from the government side against this proposal is that the
risk of the association getting distracted from its main function of administrating and
operating the system is too high.

Another constraint that the government encountered in trying to transfer the old districts
was what could be called the "vicious circle of irrigation demand". When agricultural prices
are high (with the apertura model they became tied to international prices), together with high
rainfall levels, the demand for good performance of irrigation systems is low. In this
particular case, the willingness to pay for appropriate operation and maintenance is lower
than when the situation is the opposite. With low prices and low rainfall, the financial
condition of producers becomes weak, which makes them less willing to repay irrigation
investments with the argument that the government built the districts for them without
charging any fees, and therefore it is the government's responsibility to take care of them.
This last scenario occurred during the last four years in Colombia. Combined with the strong
political pressure that INCORA farmers still have, this makes it difficult to transfer some
irrigation systems. For these districts, it became necessary to increase the O&M fee level as
an ex-ante condition, but this could not be accomplished.

Law 41 established that once an irrigation system was built, the property of the civil
works and machinery could be passed directly to the users' association. This has not been
regulated yet and the government is waiting for more elaborate regulations from the
Constitution. The possibility of transferring the property to users has some advantages and
disadvantages. On the one hand, the fact that farmers can own the district gives them a sense
of ownership that could also be used as collateral for future financial obligations. On the
other hand, owning the irrigation infrastructure could create problems for them in terms of
legal liabilities with potential damages to infrastructure in the future.

The facts that the possibility of infrastructure damage is contemplated in the law, and
that some old districts have incomplete works and old damaged infrastructure, have given
INCORA farmers a sense of insecurity, and for this reason they are reluctant to take over the
systems.
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The largest constraint that existed in Colombia for transferring the systems was the legal
ties to HIMAT of the O&M staff of INCORA districts. HIMAT had more than a thousand
staff protected by law who could not be laid off. Additionally, two labour unions existed in
HIMAT. In past delegation agreements, a special clause had to be included that made clear
the rights of these workers, and the users' associations could not replace them even though
the district had already been transferred. Under this situation, one might understand that
farmers would not want to operate the systems by themselves. They wanted to have control
over their employees. Fortunately, this major constraint was removed by the new Constitution
which allowed a significant institutional reform in HIMAT, which permits the laying off of
these workers with some financial compensation.

Finally, another problem that we found to be important was the difficulty of convincing
irrigators of the importance and the need of generating an equipment replacement fund. This
implied an increase of the O&M fees which they have generally not been willing to accept
yet.

CONCLUSIONS AND RECOMMENDAnONS

"Apertura" represents a laudable commitment by Colombia to open its economy and to
exploit its international comparative advantages. Benefits to some categories of agricultural
producers have been less than anticipated however, in part due to declining world commodity
prices and to continuing export subsidies by competitor countries. However, the next
Colombian government has already decided to continue with the policy of the open economy.
One of the strategic instruments that will continue to be implemented to achieve a
comparative advantage of the agriculture sector, will be to invest in infrastructure for the
agriculture sector.

The institutional and financial setting in Colombia has often constrained efficient
investment in irrigation. In the case of public irrigation, the major problem was institutional,
in which, the development of the supply-side schemes, without any farmer participation in
any of the stages of the project cycle, has not allowed for good designs or achieving any cost
recovery. On the other hand, for private irrigation, the basic bottleneck has been a lack of
a clear financial policy. The credit lines were not adjusted to demand conditions for private
sector projects. Also, the lack of clear regulations for private irrigation has brought on some
environmental problems.

The new irrigation law removes most of the past constraints in achieving an efficient and
dynamic irrigation programme. There now exists a new institutional framework and some
fresh financial resources to implement the programme. This is an excellent opportunity for
the new government to restart irrigation investment in the country.

The Colombian experience with implementing IMT is already two decades old. The
degree of success has been modest to date, depending on how the systems were conceived
and the form of IMT which is being implemented. Currently, under the new law, the country
is committed to building demand-driven systems. Once constructed, their operation and
maintenance will be the responsibility of users' associations. This should increase the
probability of success in future IMT programmes. All this makes Colombia an interesting
place from which to learn about which strategies of IMT are successful and the necessary
conditions to accomplish the proposed goals of IMT.
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Finally, a lesson was learned during these last four years; it takes more than a
presidential period to reconstruct an irrigation programme. Writing a new policy; redefining
the legal framework; making the political will sustainable; strengthening the institutional
capacity, and obtaining the necessary resources, constitute a long-term and difficult
enterprise.
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Irrigation management transfer in Colombia:
assessment of seven transferred districts

By 1975, farmers in the Coello and Saldana irrigation systems in Colombia had, over a 20
year period, repaid their 90% share of scheme construction costs and were pressuring the
goverrnnent to take over management of the systems. Farmers argued that they had a right
to take over management after repayment and could manage the schemes more cost
effectively by themselves (Vermillion and Garces-Restrepo, 1994). By 1976, the government
transferred management to the users and officially recognized the two new farmer-managed
irrigation districts.

Soon thereafter, the severe economic problems of "the lost decade" beset Colombia and
the goverrnnent decided to postpone management transfer for other irrigation systems in the
country. By the end of the 1980s, however, the goverrnnent renewed its interest in
transferring management for the 21 remaining systems managed by HIMAT, the national
irrigation agency. Since 1990, five additional irrigation systems have been transferred to
farmer management. Whereas farmers initiated management transfer in the first two systems,
the goverrnnent is promoting transfer of all remaining systems as a national policy. It is
expected that the remaining agency-managed systems will all be transferred to farmer
management within the next few years.

The transfer of management for irrigation systems from goverrnnent agencies to local
farmer organizations has become an international trend, especially since the structural
adjustment policies of the 1980s (Vermillion, 1992). Common reasons for the policy are to
relieve governments of the financial burden of managing irrigation systems, to permit
reallocation of scarce goverrnnent funds to other needs which cannot be handled by the
private sector, and to improve the sustainability of irrigation through local management. This
paper examines management transfer in the seven irrigation systems which have been
transferred.

CONTEXT OF IRRIGATED AGRICULTURE

Colombia is located in the northwest corner of South America at latitude 5° North. Colombia
is a mountainous country with an area of 1.1 million km2 and a population of 31.9 million
people. The country has relatively abundant water resources including more than 1 000
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TABLE 1
Basic information on Colombia

Irrigation ftUlnagement transfer in Colombia

Location:
Area:
Population:
Population growth:
Population density:
Life expectancy:
GNP:
Annual GNP growth:
GNP per caput:
GNP distribution:
Language:
Currency:
Natural resources:
Agricultural resources:

Northwest corner of South America
1138 355 km' 1439 735 square miles)
31.9 M (1992 census)
2% per annum
28 inhabitantslkm' (73 inhab./sq. mile)
65 years
41337 M dollars (19901
5.4%
US$ 1230
Agriculture 121 %1; industry 130%): services (49%)
Spanish
Columbian pesos IUS$l ~ 850 Col. Ps· June 1994)
Petroleum, natural gas, coal, iron are, gold, emeralds, copper and silver
Coffee, banana, flowers, sugar cane, cotton, rice, plantain, cattle and sheep

pererurial rivers. It has both tropical and temperate climates and an average rainfall of I 500
mm/year. A marked bimodal distribution in April/May and October/November makes the
need for irrigation primarily a supplemental one (see Table 1 for additional basic information
on Colombia).

Of the 6.6 million ha of land which has been assessed as having high suitability for
irrigated agriculture, only 11.4 % or 750 473 ha have already been developed, consisting of
525 869 ha under irrigation and 224 604 ha under drainage and/or flood protection facilities
(Garcia, 1990).

At present, 155454 ha of land are irrigated by the public sector, under the supervision
of HIMAT1 and 370415 ha are completely under private sector or farmer management.
Thus, it is clear that the private sector has played a major role in the development of irrigated
agriculture in the country, representing 70% of the present total irrigated area (Garces,
1992).

Irrigated agriculture in Colombia includes a wide range of technologies. Under private
sector enterprises, all types of pressurized irrigation are available: self-propelled devices,
sprinklers, micro-jets, buried pipes, etc. Under gravity irrigation, it is common to see
siphons, furrows and basin irrigation. Most public irrigation systems are gravity-flow
schemes although there are some pressurized pump systems.

IRRIGATION SUBSECTOR POLICY

The Colombian Government is now engaged in an ambitious 10-year land development
programme (1991-2000) for which irrigation expansion is the cornerstone. With a total cost
of US$I.06 billion, it aims to develop 535 500 ha, an area that represents twice as much as

In late 1993, HIMAT was restructured to help slreamline the agriculture sector. Its new name,
INAT (National Institute for Land Development), reflects its emphasis on developing irrigation and
drainage systems. It will no longer be involved in hydrology, meteorology, and irrigation
management. In Colombia, the terminology "land development" and "irrigation development" are
synonymous. The concept of land development is defined as: ... the construction of infrastructure
facilities in order to provide an area with irrigation, drainage and/or flood protection with the
purpose of increasing the productivity of the agricultural and/or animal husbandry sector....
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that developed so far by the public sector in the country's history. This constitutes 8.1 % of
the country's land development potential. The plan covers large-, medium- and small-scale
irrigation projects. All new systems will be turned over to farmer management after
construction (Rep. de Colombia, 1991).

A second component of the irrigation subsector policy is the nationwide programme to
create "mini districts," which are new, small-scale irrigation systems to be located primarily
in hillside areas. The final thrust of the GOC's programme concentrates on management
transfer of all 23 public irrigation districts to water users associations. In support of this
effort the government has modified the legal conditions affecting irrigation management by
issuing a new Land Development Law in January 1993.

The new law establishes a Supreme Council for Land Development under the Ministry
of Agriculture to coordinate all aspects of the subsector policy. The law also establishes a
National Fund for Land Development (FONAT) whose main objective is to finance planning,
design, and construction of irrigation, drainage and flood protection facilities. The law also
provides farmer-managed irrigation districts with full legal status to obtain water rights, to
own property, to enter into contracts, and to manage irrigation districts according to farmer
objectives (including freedom to hire and fire district staff at will).!

CHARACTERISTICS OF TRANSFERRED SYSTEMS

Figure 1 shows the locations in Colombia of the seven irrigation districts2 which have been
transferred to farmer management to date. Tables 2 and 3 provide basic information on these
systems. Except for Samaca District (built in 1945), the transferred systems have all been
built since the 1950s. Water users associations were formed after construction, more for
lobbying, negotiating and resource mobilization purposes than for management. Water users
associations (WUAs) are typically represented by a board of seven farmers, with four having
landholdings less than 20 ha and three having landholdings exceeding 20 ha.

Five of the systems are river diversions, one has a reservoir, and one is a pump scheme.
Water is measured only at the level of the main canal or head of secondary canals, except
for Recio District which measures down to the tertiary-offtake level. Most farm turnouts are
sliding gates. The systems range from 40 to 101 ha which are served per kilometre of canal.
Water delivery efficiencies are relatively high, ranging from 44.1 to 86.1. 3 Only a modest
amount of rehabilitation occurred prior to turnover.

Most systems have clay to loamy soils, The main crops are rice and cotton, with some
soybeans, sorghum, maize, vegetables, and fruit trees. Rice yields range from 5.5 to 6.8

Prior to the new law, numerous labour disputes occurred in farmer-managed irrigation districts in
transferred systems, Most of these were cases where farmers were prevented from firing staff
previously hired by the government before transfer, because of existing labour laws.

Irrigation districts are areas provided with irrigation, drainage and/or flood protection works.

Water delivery efficiency is the ratio of water volume delivere~ to the volume diverted from the
source. The high efficiency in Samaca District is due to extensive use of pressurized pipes with
valves which are opened and closed on demand. Conveyance losses are very small.
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FIGURE 1
Republic of Columbia: location of transferred irrigation districts
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tons/ha. Cotton yields are about 2.5 tons/ha. Farmers frequently complain that the new open
economy policy, which has reduced agricultural subsidies and permitted imports of rice and
other food crops, has reduced net farm income in recent years to close to zero. Production
costs are high relative to Asia.

Five of the systems exceed 9000 ha in area. San Alfonso is the smallest with 1,174 ha.
The largest is Coello with 25 628 ha. Average farm sizes range from 1.6 ha in Samaca to
37.5 ha in Recio (Table 4). In 5 of the systems, 10% or fewer of the farms are above 20 ha.
However, in Recio 52% of farms exceed 20 ha. In Coello 24% of farms exceed 20 ha.
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TABLE 2
Basic information on systems transferred
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District item Coello Saldana Recio Rut Samaca San lulia
Alfonso

State Tolima Tolima Tolima Valle Boyaca Huila N. Sant

Period built 1949-53 1949-53 1949-53 1958-70 1945 1968-71 1964-9

Transferred Sep. Sep. 1976 Jan. 990 Jan. Oct. Sep. May
1976 1990 1992 1991 1992

Design gross 44100 16428 23600 13000 3000 1300 14500
area (ha)

Irrigated area 25628 13975 10200 9700 2893 1 174 11200
(ha) (in 1993)

WUA Usocoello Usosaldaria Asorecio Asorut Asusa Usosanal Asozulia

Main soil type Sandy- Clay, loam Clay, Clay, Clay, Clay Clay,
loam loam loam loam loam

Main crops Rice, Rice Rice, Cotton, Onion, Rice, Rice,
soybean, sorghum, grapes, potato, cotton palm

cotton cotton fruit trees peas trees

TRANSFER PROCESS

Motivations and negotiations

In Colombia, the process of Irrigation management transfer is characterized more by
negotiation of terms and conditions of future management policy, financing, staffing and
physical improvements. Compared to transfer elsewhere, particularly in Asia, relatively little
attention has gone into organizing and training farmers. This is primarily because, in
Colombia; farmers had already been organized as a political and administrative entity while
management was done by a cadre of professional, hired staff. After transfer, most of the
former staff remained and new staff with appropriate skills, including engineers, were
available for hire. The role of farmers before transfer was mainly lobbying and oversight;
after transfer it became one of supervision, personnel management and recruitment, as well
as oversight.

Farmers in Coello, Saldana and Recio districts initiated negotIations to take over
management with the motivation that they could manage the schemes more cheaply and
efficiently than could the government. These districts hired lawyers to negotiate favourable
terms for transfer. Although in the other districts the government promoted transfer, farmers
generally agreed to the transfer for the same reasons. Farmers expressed the impression that
they were subsidizing HIMAT with the water fees and that there were more staff than were
needed.

The most common issue to be negotiated prior to transfer was the disposition of existing
district staff. Farmers pressured the government for the right to release staff. In some cases,
however, such as Coello, Saldana and Samaca. they agreed to retain some staff under some
pressure from the government and faced with obstacles of the older labour laws. The Land



TABLE 3
Techniclll characteristics of systems transferred

District item Coello Saldana Recio Rut Samaca San Alfonso Zulia Remarks

Water source River Coello River Saldana Rio Recio Rio Cauca River River Cabrera River Zulia Watersheds
Gachaneca

System type Run-af-river Run-of·river Run-at-river Pump Reservoir Run-af-river Run-af-river

Intake structure Radial gates Radial gates Sliding gates Pumping plant Vertical gates Vertical gates Radial gates

Water measure- Secondary Secondary Tertiary canal Main canal Offtake only Offtake only Main canal Regular activity
ment level canal canal

Irrigated area 25600 14000 10100 9700 2980 1 170 11 200 (in 19931
(ha)

Length main 100.5 62.0 38.7 87.7 58.0 8.4 57.0
canal (kml

Total length 252.0 191.9 135.8 170.7 58.0 29.2 165.0 Main,
canal network secondary and
(kml tertiary

Ha served per 101 73 74 57 51 40 68
km of canal

Turnout type Sliding gates Sliding gates Sliding gates By pumps By pumps, Sliding gates Sliding gates
sliding gates

Irrigation 81 68 234 16 69 98 149 Includes main
structures offtake

Water delivery 69.2 69.0 74.1 53.7 86.1 61.1 44.1 Volume
efficiency I 'Yo) delivered over

volume
diverted

Heavy 43 35 20 27 2 6 34
equipment
(units)
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TABLE 4
Current land tenure of systems transferred (percentages are rounded off to nearest whole figure)

District Coello Saldana Recio Rut Samaca San Alfonso Zulia

No. of 1287 1B34 273 1000 1B40 175 7B7
users (in

19931

Tenure # plots % # plots % # plots % # plots % # plots % # plots % # plots %
category

0-4.9 ha 703 39 1256 64 38 14 1395 75 1696 95 109 63 36 3

5-9.9 ha 386 21 285 14 28 11 203 11 52 3 42 24 663 64

10-19.9ha 300 16 231 12 64 23 129 7 24 1 16 9 274 28

20-49.9 ha 322 18 180 9 64 23 121 6 9 1 5 3 46 4

50-99.9 ha 100 5 18 1 78 29 22 1 2 0 2 1 9 1

> 100 ha 15 1 1 0 0 0 1 0 1 0 0 0 1 0

Totals 1826 100 1971 100 272 100 1871 100 1784 100 174 100 1029 100

ARRANGED BY "MINOR" AND "MAJOR" FARMS

< 20 ha 1389 76 1772 90 130 48 1727 92 1772 99 167 96 973 95
"minor"

> 20 ha 437 24 199 10 142 52 144 8 12 1 7 4 56 5
"major"
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TABLE 5
District staff lavels befora and after transfar

Irrigation management transfer in Colombia

District Number of staff Area served/staff (ha/staff)

Before After % change Before After % changed

Coello' 300 97 -37 62_3 157.7 + 137
(combined) (combined) (combined) (combined)

Saldana' 92 135.9

Recio 114 34 -70 88.6 297.1 +235

Rut 92 76 -18 105.4 127.6 +21.1

Samaca 13 9 -31 229.3 331.2 +44.4

San Alfonso 12 15 +25 97.6 78.1 -20.0

luli. 95 65 -32 117.9 172.3 +46.1

• Before transfer, Coello and Saldana operated as a single district.

Development Law of 1993, although not yet operationalized, appears to give full control to
the districts over staff disposition.

Another issue was how much the farmers would have to repay to the government rehabi
litation. Farmers in Zulia and Recio resisted pressures to repay construction and rehabilitation
costs on the grounds that in Zulia the system was already 25-years old and in Recio the
farmers made no repayment commitment prior to rehabilitation. Farmers in San Alfonso
agreed to a transfer only if the system's infrastructure was handed over in "good condition".

In RUT district, which is a pump scheme, before transfer farmers were not aware of the
high cost of energy for pumping, which now constitutes 30% of all expenses. They are now
trying to renegotiate the terms of the transfer to obtain an energy subsidy. The government
appears sympathetic but as yet has done little to reverse the negotiated terms and conditions
of transfer which gave the infrastructure to WUA. Farmers do not want HIMAT to withdraw
completely, since they have expressed the need for HIMAT to continue to provide technical
and financial support.

Rehabilitation

Only three systems were rehabilitated before transfer: Recio, where US$3.6 million was
invested in major repairs; RUT, where the pumping system was rehabilitated (but this was
done four years prior to transfer); and Samaca, where some improvements were made in the
canal network and reservoir. The government has pressed farmers in Recio to repay the costs
but farmers managed to sidestep the issue during transfer negotiations and the matter does
not appear in the transfer agreement. In RUT, farmers repaid part of the costs of
rehabilitation through a special tax. Minor repairs were made in San Alfonso prior to transfer
at the insistence of farmers. They were paid by the government. In Zulia farmers and
HIMAT agreed that no rehabilitation was needed prior to transfer.

Training and organizing

No training associated with management transfer was done in five of the systems transferred
because most of the former staff were retained by the farmer managed irrigation district after
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transfer. Over time, training was given to staff members primarily on a one-by-one basis as
a few new staff members were hired. Some training was done in San Alfonso and Zulia,
sponsored both by farmers and HIMAT, to improve skills of field operations personnel and
heavy equipment operators. Since farmers were already organized with a general assembly
and a board of representatives prior to transfer, and a separate group of staff members were
doing the actual management of the systems, farmer groups were not organized by HIMAT
or any NGOs in conjunction with management transfer.

MANAGEMENT BEFORE AND AFTER TRANSFER

Management practices

Before transfer, HIMAT allowed farmers to choose their own actual cropping patterns, but
they encouraged farmers to stay within certain limits so as not to overstretch the capacity of
the water supply. HIMAT prepared annual and seasonal operational plans and irrigation
schedules based on pre-determined allocations for crop water requirements based on a
prescribed general cropping pattern. Irrigation schedules were based first on demand
requirements modified by supply constraints.

In Coello, Saldana and Zulia districts, the rice crop was (and still is) restricted to certain
areas each season and permitted rice area locations are rotated each season. After transfer,
the new management of the farmer-governed districts organize crop patterns and irrigation
schedules, following basically the same modified demand for water management systems as
before transfer. HIMAT continues to provide technical assistance to help ensure, as it sees
it, the equity and efficiency of water distribution. Gradually the district boards have become
more and more independent from HIMAT though and there is some tension between farmers
who want HIMAT to remain involved (as guarantors of fairness and technical competence)
and others who are trying to break off the "interference". The majority view seems to be that
HIMAT should continue to play a supporting role rather than a supervisory one.

Figure 2 shows a typical organizational structure for the districts, after transfer, as
represented by Coello district. Before transfer, the general manager and other staff were
hired by the government. The government supervised all management policy. Farmers and
their board acted in an advisory and lobbying role. After transfer, HIMAT officially shifts
to an advisory and support role and the farmer board takes over supervision of staff and
management policy, including hiring and firing of staff. In all districts, four of the seven
board members are elected from landholders with less than 20 ha in the scheme and three are
from landholders with more than 20 ha. The General Manager is recruited by the board to
supervise the day-to-day management of operations, maintenance, administration and technical
matters. Transfer has changed more the governance of the district than the official
management structure or procedures.

Staffing

Table 5 and Figures 3 and 4 show a general declining pattern in the number of staff members
in the districts after transfer. The total number of full-time district staff members in the
seven districts has dropped from 626 before transfer to 388 by April 1994. This is an overall
decline of 38 %. Only San Alfonso had an increase in staff members after transfer.
Commensurate with the decline in staff numbers was an increase in the average area served



FIGURE 2
Coello district organizational structure
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FIGURE 3
District staff levels before and after transfer
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TABLE 6
District water fees before and after transfer

Irrigation management transfer in Colombia

Transferred Recio Rut Samaca San Alfonso Zulia
year

Area fee ICol. Pesos/ha/year)

-4 na na 2 000 3993 2975
-3 na 9568 2 096 3540 2976
-2 4741 10 000 4 020 3400 3206
-1 5440 10 000 4522 3400 3484

Transfer 6206 9216 9768 3718 3587
+1 6500 10 192 7326 4104 3497
+2 5200 12 098 6349 3807 2584
+3 5325 11 775 na 2665 na
+4 4435 10 077 na na na

Volumetric fee (Col. Pesos/m')

-4 na na na 0.93 0.37
-3 na 2.18 0.75 0.83 0.37
-2 0,34 1,68 0.75 0.80 0.34
-1 0,32 1.68 0,80 0.78 0.45

Transfer 0.30 1.53 0,60 0.88 0.51
+1 0,28 1.63 a 1.05 0.50
+2 0.28 1.68 a 0.99 0.46
+3 0.27 1.65 a 0.70 na
+4 0.18 1.76 a na na

(Constant 1988 Colombian Pesos). 1988. 333 Colombian Pesos ~ US$ 1.00.
na . not available

per staff member, from 116.8 ha per staff member before transfer to 185.7 ha per staff
member after transfer. Again, San Alfonso was the only exception.

District water fees and budgets

Table 6 and Figures 5 and 6 show data on trends in annual irrigation water fee levels before
and after transfer. Six of the seven districts have both fixed area and volumetric water fees.
The fixed area fees are paid by farmers to the districts annually, before irrigation. Volumetric
fees are paid after the irrigation season. Revenue is predominantly from the fees, but in a few
cases, secondary revenue sources are increasing, such as from rental of equipment, transport
services and fines.

In Figure 5, we see a consistent overall declining trend in the levels of the area fee
emerging generally within a year or two after transfer. Volumetric water fees have also
showed a tendency to level off and start to decline after transfer (Figure 6). The exception
is RUT district which is the pump scheme which lost some subsidies at transfer and had to
raise water fees as a result.

Table 7 and Figures 7 to lO contain data on revenue and expenditure trends in the
districts before and after transfer. As subsidies to the districts decline or disappear at transfer
and the districts become fully self-financing, they must begin to balance their budgets.
Although the number of years measured is still very few, the data clearly show a pattern in
this direction. Figures 7 to 10 show revenue and budget data trends for Coello, Samaca, San
Alfonso and RUT districts before and after transfer. Strikingly, all of these districts had
deficit balances during the years before transfer and they were all converted to positive
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FIGURE 5
Area water fees before and after transfer
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FIGURE 7
Total expenditure and revenue per hectare, Coello district, 1955-93
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FIGURE 8
Samaca district revenue and expenditure before and after transfer
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TABLE 7
District revenue and expenditure before and after transfer

383

Transferred Recio Rut Samaca San Alfonso Zulia
year

Expenses

-4 na na 24.30 41.47 145.00
-3 108.40 188.37 23.76 48.00 145.84
-2 109.60 196.30 16.90 46.60 na
-1 91.44 200.32 22.80 na 121.17

Transfer na na 19.59 na 111.57
+1 130.50 na 18.03 27.78 120.75
+2 129.24 186.68 21.30 29.82 134.27
+3 130.50 194.40 na 26.82 na
+4 112.20 205.42 na na na

Revenue

-4 na na 6.74 21.09 64.76
-3 112.59 131.30 11.00 21.47 65.72
-2 119.48 127.39 11.00 16.29 na
-1 146.19 139.56 20.65 na 121.17

Transfer na na 19.36 na 101.37
+1 na na 22.41 27.78 122.84
+2 116.47 150.56 22.00 34.37 134.27
+3 115.53 220.69 na 30.27 na
+4 112.20 216.44 na na na

Constant 1988 Colombian Pesos. 1988.333 Colombian Pesos ~ US$ 1.00.
na - not available

balances after transfer through a combination of declines in levels of expenditure and
increases in revenue in constant Colombian pesos. When surplus revenues are raised they are
carried forward and used in the next year. In Coello and Saldana, the districts purchase short
term certificates of deposit with surplus revenues and apply the funds to the following year's
budget.

It is too early to ascertain whether or not these are long-term trends, but a consistent
pattern of staff reduction and financial viability is emerging among the systems, at least in
the short-run. In Coello district, for which some data are available over a longer period of
time after transfer, there has been a rise in the cost of water per hectare between the period
before transfer and after transfer (in constant 1988 pesos). The dominant crop and the crop
which uses the most water in Coello is rice. The cost of water relative to the total cost of rice
production has fallen from 4.4% to 2.4% between periods before and after transfer (Table 8).

Perceptions about transfer

From group and informant interviews with larger and smaller holder farmers, the following
information was obtained on farmer perceptions about transfer. In Coello and Saldana
districts, farmers noted four positive results of transfer:

I) It helped keep down the costs of irrigation.
2) It improved the accountability of staff to the farmers.
3) It improved the timeliness and responsiveness of management decisions.
4) It led to a decrease in additional "political appointments" for staff positions.
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FIGURE 9
San Alfonso District revenue and expenditure before and after transfer
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Rut District revenue and expenditure before and after transfer
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TABLE 8
Cost of water relative to rice production before and after transfer Coello district
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Period Cost of water/ha IPesos) Cost of production/ha Cost of waterlcost of
(Pesos) production 1%1

1953-58 B 620 194812 4.4
1984-B7 6698 334400 2,0
1989-92 10080 421 200 2,4

Constant 1988 Colombian Pesos, In 198B, 333 Colombian Pesos = US$ 1.00.

Some farmers expressed an interest in HIMAT continuing to provide technical support
and oversight over district finances and policy to protect against abuses by more powerful
farmers and ensure that conflicts do not interfere with equitable and disciplined management
performance. They wanted HIMAT to back up the districts and their ability to apply
sanctions and maintain discipline.

In Recio district, farmers mostly reported that the results of transfer were positive, and
that administrative efficiency and responsiveness have improved. They also noted that farmer
control over maintenance and water delivery was better. They believed that the costs of
irrigation were declining in real terms primarily through the reduction in staff.

In RUT, farmers were less enthusiastic about management after transfer. This was
mainly because of the high operating costs of the pumps and they wanted HIMAT to continue
to subsidize pumping and provide technical support. Several farmers reported that water
distribution was often chaotic with no discipline in ensuring water equity. It had become
"every man for himself" with the more powerful gaining the advantage. There were fewer
staff members but the service has deteriorated.

Farmers interviewed in Samaca said it was still not clear what the advantage of transfer
has been. Farmers wanted to release additional staff members who they felt were ineffective
but were pressured by HIMAT to keep them. They mentioned a loss of discipline in water
management and a decline in respect for rules and regulations. Conflicts between district
board members and users were becoming more intense and frequent, largely as a result of
reported board interference in day-to-day operations. Tension had increased between small
holders (who were dominant in the upper part of the system, on hillsides) and large holders
(who were dominant in the lower part of the system, in the valley floor). Farmers also
mentioned that while some cost-cutting and staff reductions had occurred, this was resulting
in poorer water management and system maintenance. Farmers did not want HIMAT to
withdraw completely but to help provide technical and legal support to settle management
problems.

In San Alfonso, farmers who were interviewed reported that the results of transfer have
been mixed. They noted that modest improvements in water distribution had occurred as staff
members have become somewhat more accountable to users. Road maintenance and
administrative efficiency and responsiveness had also improved. There was less paper work
and fewer delays after transfer. However, the main problem after transfer has been an
increase in conflict between the users and board members. Farmers feel that the water fee
is "extremely" high. Because of this and lack of proper measurement structures, farmers want
to abolish the volumetric water fee.
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In Zulia, farmers reported that the results of management transfer have been, on the
balance, positive. They noted improvements in cost efficiency, better responsiveness of
administration, a modest improvement in operation and maintenance and a decline in the
number of staff members. The main problem is labour disputes. Farmers want to further
reduce staff but the staff and HIMAT are resisting this. However, farmers expressed an
interest in having HIMAT continuing to provide technical support and administrative
oversight (which farmers felt was needed to ensure respect and legitimacy for the farmer
managed district after transfer).

From interviews with regional staff members of HIMAT, it is clear that they accept that
the transfer of all irrigation systems to farmer management is inevitable. They no longer
seem concerned about losing their jobs as it is becoming clear that HIMAT will still be
needed both for the ambitious government programme to construct new irrigation systems and
for providing technical and administrative support to systems after transfer. This is largely
because of the government's clear policy to reorient HIMAT toward land development (i.e.,
construction of new irrigation and drainage systems) and regulation of technical and
environmental standards. They also know that most irrigation districts want HIMAT to
continue to provide technical and legal support for the districts.

So staff members tend to see themselves as providers of technical support and auditing
for technical and financial matters. They feel that the WUAs are not entirely prepared to
tackle more technical problems in many of the systems. They are confident that they will still
be needed to advise and assist with such activities as designing new irrigation structures,
bridges, etc. HIMAT staff expressed concern that the farmer disposition toward severe cost
cutting will result in accelerated deterioration of the systems. They are aware of the social
conflicts but seem less inclined to intervene or mediate in these problems than to provide
technical support.

In response to the transfer programme, farmers have organized the National Federation
of Irrigation Districts in Colombia (or FEDERRIEGO) to provide support services to the
districts, as the government at least partially withdraws from the irrigation subsector
(FEDERRIEGO 1992). The FEDERRIEGO is providing legal, technical, managerial and
agricultural support and training to the districts. It is financed by the districts and supervised
by farmer board representatives from the various districts (Garcia-Betancourt forthcoming).

KEY FINDINGS AND IMPLICATIONS

Following management transfer, governance of the irrigation districts goes to the farmers as
represented by an elected board. There are indications that this has improved management
responsiveness and efficiency. The districts have become self-financing, raising revenue as
needed and reducing staff and costs. However, it is not clear how sustainable this will be,
given the rising costs of maintenance and declining crop prices, especially for rice.

There are indications that transfer has led to a rise in water distribution problems,
primarily due to conflicts between farmers (especially, large versus small holders) and to the
relative weakness of some of the district organizations. Lack of water measurement devices
at secondary or lower levels contributes to lack of accountability and control over water
distribution. Because of rising concerns in several transferred districts about equity of water
distribution and the lack of measurement devices, farmers in some districts are proposing to
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abolish the volumetric fee. Sanctions are rarely enforced. Little attention has been given to
institutional development prior to transfer.

It is apparent that water users are generally not willing to pay for rehabilitation prior to
transfer. They prefer to control management and not be liable for the infrastructure. Hence,
no districts are raising long-term capital replacement funds for irrigation infrastructure
(although they do have funds for equipment replacement). HIMAT and some district staff
members report they are concerned that the farmer priority on cost-cutting may accelerate
deterioration of the systems. It is also apparent that in most of the districts transferred
farmers generally would like HIMAT to remain involved for technical support and to ensure
that powerful factions do not take over the general interest.

The most important issue to be negotiated prior to transfer is the disposition of staff,
where the farmers generally want to layoff more staff members than the agency, HIMAT,
is willing to allow. It is expected that the new Land Development Law will give full control
to the districts over staffing.

These findings confirm the importance of institutional development, clarity about water
rights and accountability prior to transferring governance for irrigation to farmer associations.
They also suggest that changes in technology may be needed to lower maintenance costs, to
allow measurement of water relative to rights, delivery schedules, and fee payments. Farmer
concerns for cost savings should be balanced with an assessment of their implications for
system sustainability. This study confirms the notion that where the government pays for
construction or rehabilitation, the motivation for farmers to later invest in the long-term
sustainability of the irrigation system is greatly weakened. There is still an apparent need for
the government to continue to play a role of technical support, strengthening farmer
associations and perhaps occasionally providing financial support or assistance with system
improvements, but the terms and conditions for such future support should be made clear and
should not interfere with the motivation of farmers to ensure the long-term sustainability of
their irrigation systems after transfer.
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Converging factors in the successful transfer of
irrigation management responsibilities to water

users' associations in the Dominican Republic

Many factors are involved in and must converge to make the transfer of irrigation-system
management to farmers a successful one. Sociological studies have been done concerning
what makes a successful irrigation project, most notably that of Ostrom (1992) and
concerning the theories involved in providing incentives for rural development (Parlin and
Lusk, 1990). However, this paper proposes to discuss what, in the experience of the On
Farm Water-Management (OFWM) Project, made irrigation-system transfer to farmers in the
Dominican Republic not only feasible but successful. What was achieved by the Project in
one of the poorest sections of the Dominican Republic was so successful that the Dominican
Government decided to begin a plan to turn over 100% of its irrigation systems to farmers
even before the OFWM Project ended.

The purpose of this paper is to discuss some of the success of the OFWM Project but
it will focus even more on the factors which converged to make this a success.

YSURA IRRIGATION PROJECT AND ON-FARM WATER MANAGEMENT
PROJECT

Located in the Azua Valley in the Dominican Republic is the site of a former Dominican
Government Irrigation Project called the Yaque del Sur: Azua (YSURA) Irrigation Project.
It had largely failed, particularly after Hurricane David in 1979, resulting not only in
disgruntled farmers whose lands had produced little during the last ten years but in becoming
one of the most economically depressed areas of the country. Nevertheless, this area has been
transformed into one of the most promising irrigation districts of the country. This
transformation occurred after the intervention of the OFWM Project, an eight-year, US$20
million loan and grant project implemented by a Utah State University technical assistance
team under the sponsorship of the United States Agency for International Development
(USAID) and the Government of the Dominican Republic.

YSURA was one of the two key irrigation areas chosen by the OFWM Project in the
Dominican RepUblic with the aim of improving the management of irrigated areas of the
country. This goal was expected to be accomplished by increasing land productivity,
rehabilitating irrigation districts, reclaiming land and, most important of all, by the transfer
of management of the water resources from the hands of the government to those of
organized farmer associations. These objectives were indeed accomplished, far beyond initial
expectations.

L~Hiimberta Yap-Salinas, Team Leader, On-Farm WaterM~en¢lItPtoj«t.; b~."
of Biological and Inigation Engineering. Utah State Univmity, Log(fii,UfiiIi, 'l1Si('. '
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Transformation

The rural community of YSURA was one with a long, historical record of dependence upon
the government, yet at the same time made callous by lack of hope for any assistance; their
area was one of the most depressed economic areas of the country, an area of high poverty,
little education, and poor to often no irrigation tradition. Through the use of a strategy of
escalating incentives based on an empathetic assessment and an initial survey of overall
conditions, and through a holistic plan of action based on empathy, meeting farmers' needs,
and through common sense, the YSURA area was slowly transformed. This rural community
was able to emerge from a stage of disarray and disorder to a budding capacity for self
governance. Indeed, the community progressed from initial rejection and reluctant observation
to that of best ally in their own process of transformation and rehabilitation, ready to be
organized into an institution of self-rule that already competes with the government in
technical and organizational capacity to manage the water resources of their irrigation system.

However, the presence of certain factors was essential in causing a reluctant rural com
munity to accept the great changes required for better living conditions and for management
of their own irrigation systems, and later, for a government to decide to implement irrigation
system turnover at a national level. To determine these factors, it is helpful to look at the
process of irrigation-system transfer itself, the main protagonists involved in the process, the
particular situation each faced, and the goals and incentives of each.

Specific data on the OFWM project and YSURA

The OFWM Project work took place in two areas of the Dominican Republic: the YSURA
area in the Azua Valley, in the arid southwest of the country and the Yaque del Norte Project
area in the north central Cibao Valley which received considerable rainfall. YSURA farmers
were small farmers, working plots of one to three ha each. The Yaque del Norte farmers
were generally small and medium farmers, but included a few large farmers. The YSURA
area, being the neediest, received the most attention, funding and effort-wise. The changes
seen in the process of irrigation-system transfer were the most dramatic in YSURA, so this
paper will focus primarily on the OFWM Project's work in YSURA.

The need for improved on-farm irrigation efficiency was based on conditions in both
areas, but much worse in YSURA: high water tables, waterlogged and saline soils, and
clogged irrigation systems, with even trees in canals. Poor irrigation-system maintenance
resulted in inequitable and uneven irrigation water distribution; inadequate (government)
funding and low or often uncollected water fees were at fault. Furthermore, many of the
water masters in charge of water delivery and control were political appointees having little
dedication, experience, training and scruples (Utah State University, 1991).

The OFWM Project work in the two areas of the Dominican Republic initially included
2000 ha and resulted in an increase of on-farm irrigation efficiency from 15-20% to 45-50%.
Farmland affected by the Project included 2300 ha benefiting from new subsurface drainage
installation and 1500 ha benefiting from new open drains. More than 1200 ha of land out of
production due to high water- table levels was reclaimed. One hundred sixty km of irrigation
canals were rehabilitated, and 400 km of drainage canals were reclaimed. Approximately
7500 farmers received training. Twelve water users associations (WUAs) were formed in the
Project areas itself (7 in YSURA), and by the end of the Project, six others elsewhere in the
Dominican Republic had already been formed as a result of the Project. The OFWM Project
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directly involved 14 000 ha of fannland, over 8000 ha of which were in YSURA. Over 6400
fanners benefited from the Project, two-thirds of which were in YSURA (YSURA Water
Users' Association 1992).

Before the OFWM Project began, the operating cost of irrigation systems in the
Dominican Republic was highly subsidized by the government, with less than 12% of the
fanners contributing through water fees. With the Project, water fees were increased
approximately 15 times, with a third of this payable in labour. Despite this drastic increase,
over 80% of the farmers contributed water fees, and the WUAs gradually assumed
responsibility for their collection.

Fanners learned in the process to equate water fee payment and contribution of labour
to the irrigation system with a tangible increase in agricultural production and an overall
reduction of labour to obtain and apply water. The commitment of the fanners was such that
the WUAs, the fanners themselves, summarized it as "no pay, no water" (YSURA Water
Users Association 1992).

The non-quantifiable results were privatization of control of irrigation districts
(irrigation-system transfer), democratic initiatives through the WUAs, security in investment
by fanners through perceived decreased risk, social peace and justice through resolution of
conflicts through WUAs, halting and reversal of land degradation and of loss/misuse of soil
and water resources, decreased health risks to rural populations due to draining of water
logged lands, and. decreased risks of loss of homes and critical highways in the Azua Valley
in times of heavy rains and hurricanes, due to construction of adequate drainage systems.

Institutional changes

As a result of success of the OFWM Project, the National Institute of Hydraulic Resources
of the Dominican Government (INDRHI) decided to begin a plan to turn over 100% of the
nation's irrigation districts to the farmers. At the close of the project in 1993, INDRHI had
already budgeted for the turnover of 29 irrigation systems covering an area of 26 300 ha to
7261 fanners organized in water user associations. To support these plans, INDRHI had
recently inaugurated the National Center for Training in Irrigation and Drainage to
disseminate the lessons learned through the OFWM Project.

The WUAs, in their role of representing fanner interests to attain their objectives, had
already grown in maturity and initiative. They are recognized by national and donor organiza
tions as the natural means for channelling resources and services to associated fanners. Some
examples of this are that the Agricultural Bank of the country extended emergency credit
through the YSURA WUA; the Peace Corps Public Health units make community contacts
through the WUAs: and technical assistance donors from Gennany and Taiwan have
discovered that the WUAs make it easier for them to extend their services to fanners.

THE ROAD TO SUCCESSFUL IRRIGATION-SYSTEM TRANSFER

In irrigation-system transfer, different protagonists may be involved in the process. In the
case of the OFWM Project in the Dominican Republic, the protagonists included the fanners
(the water users), the host-country government (the Dominican Government, particularly
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INDRHI, a cabinet-level ministry), the donorlloaner agency (USAID), and the contractor
executor (the Utah State University OFWM Project team).

The road to successful transfer of an irrigation system to the farmers it serves is indeed
a long one. It is much like growing a strong, flourishing garden. It takes time to assess
needs, to develop a holistic approach, to implement plans, to await the first flowering of
progress, to fertilize and nurture the tender growth, and to reassess, protect, and redirect that
growth. The process has many setbacks. It requires, as in the analogy, great patience and
dedication. Great patience is required, not only of the one nurturing the process, the
contractor-executor, but also of the other protagonists in the process: the farmer, the host
country government, and the donorlloaner agency. The process is a difficult one for the
contractor-executor, but often the hardest part, at least in the OFWM Project, is convincing
the other protagonists to have patience, to allow time for the process to grow and progress.

The host-eountry government and the donor/loaner agency

Situations for conflict often arise in the process due to the natures of the protagonists. Both
the host- country government and the donor/loaner agency like quick results from a project.
Often, in each there are frequent changes of administration. Thus, there is a tendency in
many cases for administrators in each to want a "feather in his cap" of results from projects
in his portfolio. They often prefer a project that gives quick results even if the results are
superficial and not sustainable; they often have little patience with a project that moves
steadily but, in appearance, slowly. Often it is a matter of political survival.

Furthermore, there may exist a certain resistance on the part of the host-country
government to interact with the donorlloaner agency, since the latter's plans, however
officialized by contract, may still be seen as "meddling in our affairs," and showing up their
own failure to achieve the same. In the case of the Dominican Republic, a WUA organization
had been tried unsuccessfully by the government and had failed for several reasons (Yap
Salinas, 1993b). Pressure for change by the donor/loaner agency must come in a positive
manner and be well timed.

The farmers

Likewise, the farmers want quick results. For them and their families, it is a matter of
physical survival. "Flash-in-the-pan" promises and projects have come through before and
have often failed, so farmers tend to be wary and not readily willing to commit time, effort
and their precious land to a new project. This was true of YSURA.

The contractor-executor

From the point of view of the contractor-executor, the job is not only to achieve the
objectives and goals set, but to convince the farmers, the host-country government, and the
donor/loaner-agency to have patience, to allow time, and to cooperate even though the results
are not yet being seen.

How the contractor-executor does this requires certain skills and qualities on his part.
In the experience of the OFWM Project, these skills included, first, the ability to "read the
signs," both internationally in the field and locally at the host-government and donorlloaner
agency levels. Early in the OFWM Project period, a trend toward privatization in
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development was taking place in the international environment. The views of a new USAID
administration began to stress democratic initiatives and environmental protection. All these
trends fit into what the OFWM Project was already doing, although they were not specific
objectives at the time. Thus, a second skill came into play: flexibility, the ability to adapt
objectives of the Project to the prevalent climate while attaining the same final goals. Another
analogy fits here: that of a surfer, who must "catch the wave" and flow with it.

A third quality in the OFWM Project was dedication to the fight for survival of the
project, knowing that the hopes being already tenderly offered by farmers to the Project's
success lay at stake. This required a willingness to put in extra time to write additional
reports to the host-country government and the donor/loaner agency explaining the progress
being made, how the objectives of the host-country government and the donor/loaner agency
were being met, that indeed results were forthcoming.

A fourth requirement was imagination and innovation, to plan and produce pilot areas
and small farmer plots to get quick results on a small scale, to encourage the farmers, the
host-country government, and the donor/loaner agency.

A fifth requirement was empathy. Empathy has been defined by Webster as "the ability
to share in another's emotions, thoughts or feelings." A native American proverb describes
it thus: "Do not judge your neighbour until you walk two moons in his moccasins" (Zona
1994). Empathy in the OFWM Project meant understanding the needs of the farmers, of the
host-country government, and of the donorJloaner agency, and working with each.

Irrigation-system transfer process through the OFWM Project

The process employed by the OFWM Project involved providing the physical infrastructure
necessary to allow success in irrigation in the OFWM Project areas (particularly YSURA),
and at the same time convincing one or two farmers to allow work to be done in their fields.
Results in production, showing that less risk, cost, and effort would be involved, convinced
other farmers to let work begin in their fields also. As work progressed, step-by-step turnover
of laterals began, the first taking place in 1987, two years after the OFWM Project began.
A system of escalating incentives based on the farmers' hierarchy of needs was employed.
While not identified as such at the time, upon analysing the success of the Project, it was
found that these terms and the term "empathy" were indeed what described the factors in its
success.

The success in YSURA was encouraging, because YSURA was considered the worst
agricultural situation in the Dominican Republic. If such dramatic results could be obtained
in YSURA, changes could also be practical elsewhere in the country. The host-country
government began paying attention and getting excited, seeing advantages of irrigation-system
transfer.

It must be noted that complete transfer of the irrigation systems to the farmers was not
the original plan. As originally conceived, the OFWM Project's goal was to build up WUAs
as a means to improve agricultural production, but this called for a limited participation of
farmers as partners with the government in irrigation-system management, with the
government maintaining control. The idea of transfer came in later, with the powerful
international current of privatization and building up of non-government organizations
(NGOs) and when structural economic reform became a goal of the donor/loaner agency
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FIGURE 1
Phases in the OFWM Project, Dominican Republic
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(USAID). Privatization in irrigation management, i.e., irrigation-system transfer, would be
the natural extension of this. While commonplace in the USA, this in a developing country
was new to USAID, new to the Dominican Government, and new to the OFWM Project. The
OFWM Project was already underway. However, with this catalytic push from USAID, the
Project was flexible, "caught the wave," and adapted its plans.

Another helpful factor in all this was obtaining press coverage of significant steps and
achievements during the progress of the Project. Press coverage served to gain the attention
of the host-country government and donor/loaner agency and, even more, helped encourage
the host-country engineers working with the Project when they saw their work in print and
could feel proud of it and of themselves. The phases of activities in the progress of the
OFWM Project may be seen in Figure 1.

ATTITUDINAL SITUATIONS: STAGES

Different stages of attitudinal situations were involved in the Project and in the process of
irrigation- system transfer, beginning with rejection, progressing to acceptance, partnership,
leadership and consolidation.



Irrigation mnnagement transfer 395

Escalating incentives based on the needs of the farmers, host-country government, and
donorfloaner agency were used to help turn the initial situation from rejection to acceptance
and then to continue the process. The implementation of engineering works at the beginning
and throughout the Project enabled increased production at reduced risk and was essential to
farmers' acceptance and interest in learning to care for their own irrigation systems and in
organizing into WUAs. It must be stressed that without this initial improvement of the
physical infrastructure, farmers would not have been able to be motivated. During the
partnership stage, farmers began to teach what they had learned about irrigation and drainage
to other farmers. They began to sell the concept of being organized and its benefits to their
peers. During the leadership stage, the WUAs took over responsibility for their irrigation
systems and became promoters to other rural communities of this approach. In the
consolidation stage, two factors have been important. The first was the prospect of the
farmers' receiving legal entitlement to their lands as promised by the government. The second
is the formal recognition of the WUAs by the government as valid, representational entities.
The proof of this is in the new National Water Code being established; WUAs will be
recognized institutions with all legal rights. The government's recognition of WUAs has been
a necessary element in the transfer of water-resource management to farmers and also in the
expansion of the concept of WUA organization throughout the country.

Due to the obligatory end of the OFWM Project, the process of transfer was left at the
consolidation stage. The final goal is sustainability, which will, in the end, depend upon the
Dominicans themselves. The satisfaction came in seeing the necessary bases set and in being
able to help nurture growth to young maturity. These stages are shown graphically in
Figure 2.

ESCALATING INCENTIVES

An empathetic understanding of the needs and objectives of the farmers, host-country
government, and the donor/loaner agency helped develop incentives to each as part of
attaining the goals of establishing water users associations (WUAs) and increasing agricultural
production (Yap-Salinas, 1993a, 1993b, 1993c). These different incentives to the protagonists
in the transfer process were able to be identified from the point of view of the contractor
executor, who in the end bears the responsibility for making the irrigation-system transfer
effective.

Host-country government

Since the Project was contracted with the host-country government, it was important to
understand their situation. A state of rejection was apparent in their view of the idea of
building up WUAs. They themselves had tried previously and failed in the attempt, so they
were not very receptive to the idea. However, the Dominican Government, through its water
resource agency, INDRHI, provides funding for the operation of irrigation districts in the
country. Letting farmers take over management and letting them also handle the necessary
raising of water fees would allow the government to decrease its work and monetary input.
Furthermore, the problematic process itself of water-fee collection was thus also avoided.
These economic and management incentives proved important to the government once it was
seen by initial successes that WUA control of irrigation districts was feasible.
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FIGURE 2
Attitudinal stages in irrigation system turnover. OFWM Project. Dominican Republic
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Furthermore, because of the disastrous condition of management of the irrigation systems
and because of the disastrous condition of these systems themselves, there was considerable
dissatisfaction of the rural populace directed toward the government. Since the actions of the
Project were viewed by the people as an action of the government, every good action and
economic result represented increased leverage with the farmers, decreased social turmoil,
and thus political gain for the host-country government. Thus political incentives were
brought into play, since farmers are voters. The success of the Project was also a political
incentive to directors of the host-country government agency; having a successful situation
in their portfolio improved their political and employment futures.

In addition, when host-country government engineers worked with the Project, these
engineers received training in the Project; this gave them greater local professional leverage.
Many of them had the opportunity to study in the USa and in other countries through Project
funding. Thus, personal incentives were also involved.

Donor/loaner agency

Few irrigation projects worldwide have been truly successful (Ostrom 1992). Thus it was a
great satisfaction to Project Officers and to the higher levels in USAID to be able to have a
successful irrigation project in their portfolio, one that indeed inspired sweeping changes in
irrigation management throughout the host country.
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Obtaining leverage with the host-country government is also an incentive to the
donor/loaner agency in their goal of catalyzing transformation in the host country. As with
the OFWM Project, the contractor-executor's success in his project, as part of the
donor/loaner agency's portfolio, gives the donor/loaner agency this desired leverage,

Farmers

Farmers have a natural reluctance to change; they are naturally risk avoiders rather than risk
takers. This is because the physical survival of their families including themselves is at
stake. Three initially important incentives provided by the Project were, therefore, risk
reduction, increased production, and decreased effort and cost to obtain water and production,

By establishing a pilot area in YSURA and working with key farmers on their lands, the
OFWM Project had the opportunity to show farmers that irrigation-system rehabilitation,
completion, and proper operation and management produce reliability and equity of water
supply, not only to the farmers close to the water source, but to those down at the lower part
of the water distribution system who previously were not able to get water often except
through bribes and conflicts. Imposition of order and discipline were thus necessary to
provide this reliability and equity of water distribution.

Providing a reliable source of irrigation water through changes in the physical
infrastructure and management gave the farmers a sense of confidence in their irrigation
system and thus a reduced economic risk of investment of their money and effort into the
agricultural process. It was necessary at first to convince a few farmers to allow works to
begin in their fields. Then as these farmers' fields began to show dramatically improved
agricultural production, other previously reluctant farmers became more cooperative and even
anxious to have work begun in their fields. They were also willing to allow experimentation
in their fields to compare their own management to Project work with improved technology
and management. Seeing improved production in their own fields was an even more dramatic
demonstration to the farmers at times than seeing it done in the pilot area. Furthermore, by
using key farmers with a certain degree of social leverage in the area, this effect was able
to be multiplied.

By use of the three initial incentives of reduced risk of investment, improved production,
and decreased requirement of effort and cost, situations resulted that in themselves were
further incentives for the process to continue and for the farmers to commit themselves to the
process. Conflict and vandalism were essentially eliminated because the water supply was
reliable and equitable, Respect for the irrigation system itself increased, along with an
increased respect for concepts of order and discipline, because they could see firsthand, and
in their pockets, the results of order and discipline. Because of the elimination of conflict,
cooperation and relationships improved among the farmers, creating an improved social
environment. This elimination of conflict and improved environment were critical in getting
the farmers interested in organizing and cooperating together to form nuclei and later WUAs
at the lateral level. It was seen that the three initial incentives produced a chain reaction
producing positive social behaviours while diminishing and eliminating negative ones.

The step of eliminating obstacles ~ improperly functioning irrigation systems and
situations of social conflict - was essential. Once farmers tasted this improved social
environment and were happy about outputs, they felt happier toward the government in
general (since the Project was viewed as a government program). Then the OFWM Project
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FIGURE 3
Maslow's lfarmers') hierarchy of needs matched to OFWM Project escalating incentives
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team started working in the area of leadership, teaching them how to organize and hold
meetings (parliamentary order) and how to talk as a community. Farmers learned how to
arrive at a consensus and how to make decisions favouring the rural community as a whole,
not just certain individuals. This process in turn planted seed for democratic initiatives in the
community overall. The WUAs later evolved as a body voicing concerns of the community
with leverage in confronting government officials when such situations arose.

News of the success story of the WUAs in the pilot areas spread as wildfire to other
areas of the YSURA system in the Azua Valley and to the country as a whole.

Parallel to the development of the WUAs, the Project worked with the government to
make the first turnover of a lateral once the farmers were organized into a WUA. As the first
fruits of improved production and farmer cooperation were appearing, the Project presented
the results of its work and its approach to the government. Seeing the political and economic
incentives to be gained, the government found it attractive to respond willingly to the idea
of irrigation-system transfer. The attitude of the government, however, has had a limit; the
government has preferred to allow transfer to farmers at the lateral level while reserving
control for security reasons at the top levels of the main system (dams, reservoirs, main
conveyance canals that serve present and potential areas). The WUAs have, however, at
present powerful leverage and influence in decision making concerning management of these
upper levels of the main system.

The establishment of the WUAs has represented a radical change in irrigation-system
management in the Dominican Republic because now they have a strong voice concerning
management of the whole system and are in reality the main actors in the system. Where
previously a paternalistic situation existed, with the government viewed as the only problem
solver, now farmers view themselves as determines and masters of their fate.

THE FARMERS' HIERARCHY OF NEEDS

Maslow's hierarchy of needs (Maslow 1970) serves to describe the farmers' basic needs and
how the Project employed its system of escalating incentives to meet their needs. Although
the Project did not consciously at the time plan the use of such a hierarchy, it nevertheless
empirically put it to use. Figure 3 shows this graphically.

Maslow's hierarchy of needs states that basic physical needs must be met before more
social and self-actualizing needs can be met. Applied to a rural irrigated area, this means that
farmers' needs for water, food, and work (source of income) had to be met first. In the
OFWM Project, the three basic elements of reduction of risk, reduction of cost and work
effort involved, and improved agricultural production apply here as the first needs to be met.
This was accomplished by providing reliability and equity in the water supply through
rehabilitation, completion, and proper management of the irrigation system (principles of
order and discipline).

The second level of safety (security, protection) occurred in the OFWM Project when,
because of the reliability and equity of water supply, farmers' conflicts decreased and the
farmers became willing to cooperate with each other.
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The third level, the social need for a sense of belonging, came about with the formation
of the WUAs and the resulting sense of community.

The fourth level, that of esteem (recognition, status) has come about in the OFWM
Project area and throughout the Dominican Republic with the recognition of the WUAs as
the voice of the farmers' needs and, increasingly, as a voice of the rural community as a
whole. The farmers' individual pride in their abilities has grown. Their growth in self-esteem
through responsibility has proven a heady incentive toward further growth and sustainability
of the WUAs. The farmers enjoy seeing their names as leaders in the newspaper, and they
enjoy their independence from the government. One concern here, however, is to help
provide diversification in training for leadership so as to avoid formation of a closed rural
elite leadership group among the farmers.

The highest level, that of self-actualization, or self-development, is being seen in the
Dominican Republic as a result of the OFWM Project work as WUA members lead the
community, obtain further training, and negotiate their own contracts. Pride and hope are
replacing discouragement. Increased educational opportunities for farmers' families arise with
their improved agricultural income. One striking example of this was the ability of a YSURA
farmer's daughter not only to complete elementary and secondary school, an achievement
seldom seen in rural areas, but to enter the university and study English.

TIMING AND HUMAN RESOURCES

The degree and time requirement for WUAs to organize and become effective depends upon
the human resources, the farmers themselves. A more uneducated and inexperienced group
of farmers requires more time to become trained and proficient in irrigation and drainage
techniques and management than a group with more education and experience. In the OFWM
Project, the farmers of the Yaque del Norte Project area had more education, greater
experience, and a better initial economic level; they also had better lands and resources.
WUA organization among these farmers followed the same basic steps as in YSURA but
developed much more easily and quickly.

The length of a project may seriously affect the successful arrival of the irrigation-system
transfer process to the stages of consolidation and sustainability. Indeed, it may be said that
the longer the project, the greater its chance for success, much as the length of gestation
determines the survivability of an infant. The OFWM Project lasted eight years, a rather
unusually long time for a USAID agricultural project. However, it lasted this long because
it was meeting needs of the other protagonists in the process and was continuing to provide
incentives to each. If the Project had been terminated earlier, say at five years, the transfer
process would have been incomplete and unable to survive.

Timing of actions during a project of irrigation-system transfer is also important. It was
seen in the OFWM Project that pressure of the donor/loaner agency upon the host country
to permit trying out of new ideas in the field leading up to irrigation-system transfer must be
taking place at the same time that the contractor-executor is achieving increased production
and farmer cooperation, so that the host- country government can see that the irrigation
system transfer being proposed by the donor/loaner agency and the contractor-executor is
indeed feasible.
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It was also found in the OFWM Project that when the sets of needs of the protagonists
in the process are met by the contractor-executor by an empathetic approach in a holistic
action plan, escalating incentives should be employed in steady, step-wise doses throughout
the length of the Project's duration to maintain the interest and commitment of farmers, host
country government, and the donor/loaner agency.

CONCLUSION

It has been observed from the experience of the OFWM Project in the Dominican Republic
that certain factors must converge for success in the process of irrigation-system management
transfer. These can, with dedication and effort, be induced by the contractor-executor.

First of all, the provision of incentives for each of the protagonists in the process is
essential, and these incentives must be made to converge throughout the process.

The farmer is the focal point of the process. Scarcity of water, whether real or
artificially produced, is of primary concern to the farmer. Since water is key to his survival,
engineering works of rehabilitation, completion, and reclamation constitute the base of the
pyramid for meeting his needs and providing incentives. The provision of adequate physical
infrastructure reduces farmers' risk of investment, increases production, and decreases the
effort, cost, and trouble involved in obtaining water for production. From that point on, order
and discipline in management and social and institutional changes are made possible.

Factors of timing of actions, and qualities and skills of the contractor-executor,
particularly flexibility and dedication, are also important in the irrigation-system transfer
process and must converge with incentives.

Finally, the host-country government's official recognition of farmers and their WUAs
is essential in consolidating irrigation-system transfer. Fulfilment of the Dominican farmers'
long-awaited hope of entitlement to their lands and the institution of a new National Water
Code giving WUAs full legal rights are not only incentives but crucially essential elements
in building sustainability and permanence in the irrigation-system transfer process.
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Performance of water users' associations
in the operation and maintenance of

irrigation districts in Mexico

BACKGROUND

The sub-sector of irrigation agriculture is of crucial importance for the Mexican economy.
Irrigated land covers about 5.5 million hectares (ha), a third of all lands harvested, and
contributes about half of the total value of agricultural production. The irrigated land is
classified according to the size of its works as well as to the form of organizing its operation
into two types: a) the "irrigation units," made up of more than 25 000 small irrigation systems
which annually irrigate nearly 2.5 million ha (in general they have always been operated and
maintained by the users); and b) the irrigation districts consisting of large-scale irrigation,
numbering about 80 and yearly irrigating about 3 million ha, (the latter have been operated by
the government, until recently).

Several years ago an attempt was made to transfer the responsibility of operating and
maintaining the irrigation infrastructure to the districts' users, and so it was considered under
the former Irrigation Law of 1947. However, when the governmental policy changed in the
Federal Water Law of 1971, it was clearly indicated that the operation and maintenance (O&M)
of these districts, should be the direct responsibility of the Federal Government. Therefore,
when the transfer process was initiated in 1988, it met a legal obstacle; considering this
problem, the districts were artificially divided into "Irrigation units," in order to act in
accordance with the existing law and make it possible to transfer its operation to the water
users' association (WUA), which had been previously created. In order to avoid confusion with
the real irrigation units, they were called "modules."

THE TRANSFER PROGRAMME

Although the transfer process was initiated in 1988, it did not really begin until 1989. With the
creation of the National Water Commission (NWC), a national programme for transferring the
irrigation districts to WUAs was organized, and in order to support this process, for repairing
the deteriorated infrastructure and to strengthen the WUAs a loan from the World Bank was
obtained.

Transfer of irrigation districts to WUAs can be attributed to varied reasons. The most
important among these is the deterioration of the irrigation infrastructure for lack of adequate
maintenance, reduction of funds allocated to O&M over the years as the participation of its
users had also decreased, and the reduction of governmental subsidies; in 1988, water charges
only covered a 15% of the O&M costs. Additionally, this situation put the irrigation district

Ellrique Palacios·velez, Professor, Graduate College of Chapingo, Montecillo, Mexico
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users in an economic advantage over the producer of the small irrigation scheme, who had to
pay the full cost of the irrigation service, creating a privileged sector of producers, On the other
hand, the government was not able to payout the considerable amount of money required for
the operation and the adequate maintenance of the works. Finally, it was considered that the
only way to guarantee the good operation of the infrastructure was by giving the responsibility
of district management to its users, since they are the people who directly benefit from the
profit of these works.

The programme was originally formulated to be carried out into two different steps. In the
first one, the WUA would be organized as a Civil Association with juridical personality and its
own patrimony for the O&M of the "module," and would be given a Concession Title for the
use of water as well as permission for the use of infrastructure and machinery for the
maintenance of the works. Later on, in a second step, a Society of Limited Responsibility and
Public Interest (S of LR & PI) would be created, integrated with the different WUAs in the
same district, which would be authorized to use the main infrastructure and the rest of the
machinery. However, due to some problems observed in the first districts transferred, it was
decided to adjust this programme, as well as to postpone the creation of the S of LR & PI until
the first step is perfectly affirmed.

A necessary condition for the transfer has been that the WUAs achieve economic and
financial self-sufficiency, in order that they be able to pay totally the O&M costs of the module,
[as well as cover up the relative ones to the head works,] paying therefore a fixed price to the
S of RL & PI, and/or to the CNA, for the O&M of the main infrastructure.

Recently, as an additional support to this process, significant changes in the Water and
Income Tax Laws have been made by the Federal Government. The new National Water Law
permits, within certain limits, a free market for water rights in order to improve the efficiency
of water use; and changes in the Federal Income Tax Law reduces the level of taxation for
WUAs which deal with water distribution.

FIRST RESULTS OF THE TRANSFER PROGRAMME

Originally, the programme considered the transfer of only 20 irrigation districts to the WUAs;
however, due to the good performance of most of the users observed in the first round and the
requests from the other WUAs in districts not covered by the programme, turnover was
extended to 51 districts. Up to the end of March 1994, the main results of this programme
could be summarized as follows:

o Effected complete transfer of the total secondary canals and drainage networks of 35
irrigation districts to users organizations and partial transfer in another 16 districts.

o The number of modules or WUAs organized and which received the irrigation
infrastructure for O&M were 293.

o The irrigated area within these modules is 2,314,870 ha, which represents almost 75 % of
the total area of the irrigation districts, and more than 120% of the area considered in the
original programme.

o In these modules 300 128 users are registered representing more than 56% of the total
users of the irrigation districts.
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In addition, it has created and authorized for the O&M of the main canals, drains and
roads, four S of LR & PI. They are: the Rio Mayo and the Rio Yaqui in the State of Sonora;
The Carrizo Valley in the State of Sinaola; and The Rio Conchos in Delicias, State of
Chihuahua. The first three districts are totally operated by the users organizations. In the
Delicias District the NWC is operating part of the works, but in the very near future another
society in this district, The Rio San Pedro, will be in charge of the O&M of the remaining
canals and drains, completing the transfer. Another S of LR & PI will be also operating in the
near future, to finalize the transfer process in several of the most important districts of the
country.

ASSESSMENT OF OPERATIONAL PERFORMANCE OF THE WATER USERS'
ASSOCIATIONS

Considering the importance of the transfer process, the Graduate College of Chapingo using a
grant from the Ford Foundation, has carried out a study in four of the first irrigation districts
which were turned over to the WUAs (Palacios et at., 1993), to assess the perfonnance of these
WUAs in the O&M of the irrigation infrastructure. The Rio Mayo in the State of Sonora,
Delicias in Chihuahua, Cu1iacan in Sinaloa, and El Grullo in Jalisco, were the chosen districts
for the study, with a total area greater than 450 000 ha, where almost 50 000 users are
organized into 42 WUAs, and two S of LR & PI, which are responsible for water management
and maintenance of the hydraulic works. A summary of the main characteristics is shown in
Table 1.

In this study, in order to investigate the
opinion of the Board of the WUAs and the
users in general, a survey in each case was
carried out, using the random sampling
methodology. A questionnaire considering 9
different topics, with several questions in
each of them, was used. In addition,
economical and hydrological data to analyse
the operative performance of the WUAs
were also collected.

TABLE 1
Characteristics of the irrigation districts selected

District Gross No. of No.of
area {hal users modules

Rio Mayo, Son 97051 11 582 16
Delicias, Chih 72 491 8740 9
Culiacan. Sin 272 805 27627 16
EI Grullo, Jal 11 933 1 821 1

Total 454280 49770 42

The first results in three of the consi-
dered irrigation districts, show the positive aspects of the transfer. The main opinion of the
users, is that water management and the maintenance of the infrastructure are improving since
the WUAs are in charge of the operation of the irrigation districts. A brief summary of the
opinions collected from the survey of the users and the Board of the WUAs is shown below:

I. They do not lose time in paying the water charges.
II. Water is delivered opportunely.
iii. The WUA staff can attend to the users' complains in a better way.
IV. The users know what is happening with respect to the O&M of the system.
v. All the users are able to participate in the decision-making process.
vi. Any water user is aware of the use of his money in the O&M costs.
VII. Improvement in the administration contributes to the reduction of these costs.
viii. Corruption is rapidly declining, as the operational staff are becoming more professional.
IX. Users observe the improvement in the maintenance of the infrastructure, as well as in the

water service.
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FIGURE 1
Improvement of water service
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Opinion on water delivered
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x. Users receive technical support from the operational staff, which mostly consists of the
agricultural engineers.

Some relevant answers given to the questionnaire are shown in Figures 1 to 6. In the first
one, the question is whether the irrigation service has improved. Almost 80% of the users in
the districts answered "Yes," but in the Rio Mayo around 28% answered "No," because they
have problems in the lower part of the district, due to the lack of capacity in the main canals.
The second one is related [with the opportunity of water delivered to the users], and again in
El Grullo and Delicias, almost 90% of the users answered "Yes," but in the Rio Mayo 30%
answered"Sometimes;" and only less than 5 % of the users of all the districts answered "No."

Questions 3 and 4 in the questionnaire, seek the users' opinion on the cost of water
charges in the Delicias and Rio Mayo districts. In Delicias, 43% of the users consider it to be
expensive, as well as three quarters of the users of Rio Mayo. The main reason for this is the
relatively high increase of the water charges.

Finally, questions 5 and 6 in the questionnaire are related to the maintenance of the
hydraulic infrastructure. In Delicias, almost 90% of the users consider it to be well maintained
by the WUA as well as 72 % of the users of the Rio Mayo. Again in this last district, around
25% feel that the S of LR & PI, is not working well.

Besides, the WUAs are trying to achieve a higher level of technology. In the Rio Mayo
District, more than 50% of the staff are engineers and 75% are professionals; before the
transfer only 7% of the official staff were engineers and less than 10% had a BS degree. On
the other hand, the size of the labour force has been reduced to almost 50 %, as is shown in
Table 2, and a similar condition prevails in the other districts. In Table 3, the distribution of
the staff according to the type of activity in the Rio Mayo is shown.

The analysis of the hydraulic data point out an important improvement in the conveyance
efficiency, as is shown in Table 4 and Figure 7. In the Rio Mayo, an increment of almost 10%,
and in Delicias of more than 20% in the conveyance efficiency, have been achieved after water
management was turned over to the WUAs. In other districts, these increments have been even
more important, but in some cases, as in the Rio Lertna Irrigation District in the Guanajuato
State, the increment in the conveyance efficiency, after the transference, has been the result of
a significant reduction of the so-called "administrative losses," of which the principal cause is
the corruption of some persons working in the distribution system, who sell water without
reporting the volume delivered; therefore, when the WUAs received the responsibility of water
distribution, an improvement in the conveyance efficiency was immediately observed.

It is important to point out the increase in the participation of the water users in the
improvement of water management and the maintenance of the hydraulic works as well as in
the organization of the WUAs, beginning with the process of electing the Board of Directors
by a very democratic way in which the users send representatives of each commu-nity in the
module to the assembly for the election, selecting the best leaders for the positions of president,
secretary and treasurer. According to the answers in the questionnaires, more than 90% of the
users support the decisions of the Board.

In relation to the costs of O&M, all the transferred irrigation districts are self-sufficient
and the average water charge in these irrigation districts is between US$40fha to 50fha. This
amount is divided into two or three parts, in the first condition, the S of LR & PI does not
exist, and usually the WUAs take around 70% and pay to the NWC 30%. When the S of LR
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FIGURE 3
Opinion on water charges. Delicias
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FIGURE 5
Opinion on maintenance, Delicias
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TABLE 3
Number and distribution of staff, Rio Mayo districts

TABLE 2
Number of staff before and after transfer of Irrigation
District No 38, Rio Mayo, Sonora

Condition Opera- Main- Adminis- Total
tion tenance tration

S of L R 29 38 12 79
Modules 50 16 24 90
Total 79 54 36 169

Condition Opera- Main- Adminis- Total
tion tenance tration

Before 136 137 46 319
After 79 54 36 169
Differences 57 83 10 150
% decrease 41.91 60.58 21.74 47.02

Another important question
considered in the survey, was in
relation to the user's income. The
question was whether the user's
income improved since slhe became
responsible for the O&M of works.
The answer in more than 50 % of the
cases was "Yes." It could be
explained because the conveyance
efficiency increased and more water
was available for higher crop intensity,
as well as an improvement in the
irrigation service; however, the actual
condition with agriculture in general is not so good, mainly because subsidies have been reduced
and prices are going down. According to Figure 8, based on the information provided by the
survey, 19% of the Rio Mayo users have a negative income, as well as II % in Delicias. In
addition, it is possible to differentiate the levels of income from each district: Delicias has a
greater income because it has more returnable crops than Rio Mayo.

& PI exists, the WUAs take 65%, the
S of LR & PI takes 25% and 10% is
for the NWC. In some cases, a
different distribution is considered, as
in the case of the Rio Mayo District,
where the S of LR & PI takes a more
important part, as is shown in Table 4.

On the other hand, one of the more important problems of the WUAs is the amount of
deferred maintenance. Originally, the government promised to invest in the transferred districts
to solve this problem; however, there was not enough money available to finalize this problem
in most of the districts.

TABLE 4
Distribution of costs in Rio Mayo irrigation districts

Concept Module S of L R NW.C. Total Percent

Operation 838.66 695.10 178.03 1 711.78 42.68

Maintenance 304.24 1.168.21 170.91 1 643.36 40.97

Administration 395.00 192.43 68.18 655.62 16.35

Total 1 537.90 2 055.74 417.12 4 010.76 100.00

Percent 38.34 51.26 10.40 100.00

Water Charges

Area US$/ha 16.85 21.19 4.30 41.35

Volume US$/Dm3 2.22 2.95 0.60 5.77
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In 1990, the Graduate College of Chapingo, carried out a study for the NWC, to evaluate
the investment requirements for the rehabilitation of the 80 irrigation districts. The estimate was
around US$725 million, without taking into consideration the necessary investment to substitute
for the old machinery. The NWC got a loan from the World Bank, but has only been able to
rehabilitate and modernize 10 irrigation districts and reduce the deferred maintenance in another
11. Additionally, it has purchased machinery and equipment for maintenance, to substitute for
the older ones in most of the transferred districts. Therefore, the WUAs have had to invest from
its own funds, an important amount, to reduce the deferred maintenance.

CONCLUSIONS

Although the study has not been finished yet, some conclusions could be obtained, which are
presented below:

I. The users' general opinion is that the transfer of the O&M of the irrigation infrastructure
to the WUAs, has had a very positive impact.

n. The technical personnel of the NWC have been continually supporting the WUAs to
achieve a successful transfer of the responsibility for the O&M of the irrigation districts,
as well as the Mexican Institute of Water Technology, which has been training the WUAs'
Board of Directors and technicians. Perhaps this support could be improved if more
governmental money were available.

iii. The WUAs have been learning from the errors of a feedback process, so that actually
their performance has improved impressively.

IV. Water conduction, distribution-conveyance efficiency as well as crop intensity are
increasing due to better water management by the WUAs.

v. The infrastructure maintenance is cheaper and opportune. In general, according to the
opinion of most of the users, hydraulic works are in a much better condition than before
transfer.

VI. In order to reduce the administration costs, the size of the modules should be greater than
5000 ha, and in the greater districts more than 10,000 ha is an adequate size.

vii. The WUAs, in addition to its responsibilities of O&M of the modules, have carried out
other important activities related to obtaining inputs at lower costs, product marketing and
industrializing some of the agricultural products, to increase the users' income.
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FIGURE 7
Improvement of the conveyance efficiency
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Social aspects of irrigation district transfer

In Mexico, there are 77 irrigation districts that cover 60% of the total irrigated area of the
country, while the other irrigated areas have a total of 27 thousand small units of irrigation.
Thirty percent of the income from agricultural production comes from these irrigated areas,
that represent the 16% of the total harvested area of Mexico (Table I).

During the last decade, the irrigation districts faced a tremendous deterioration in
production and a considerable damage to their irrigation structures, creating a remarkable
decrease in agricultural production, because of the reduction of the harvested areas and the
decrease of the crop output. Among the reasons for this decrease in production, are the lower
incomes of the farmers and the poor management of soil and water resources.

The lack of adequate funding and the deterioration of irrigation districts, are the result
of the reduction of the Federal Government subsidies and the progressive shortage of
financial support from the irrigation district users to cover operation, maintenance and
administration costs. Therefore, it is extremely important to have increased user participation
in all water-management activities.

With these criteria, the Comisi6n Nacional del Agrm (CNA) started different activities
to increase agricultural production, taking into consideration financial possibilities and a
cheaper budget to implement the following actions: the decentralization of the irrigation
districts, the rehabilitation of irrigation structures and a more efficient use of water.

In view of the above and the national budgetary constraints, the government has
recognized the need to clear the way for private investment and initiatives, with the required
logistics for a better and efficient production and operation of the irrigation districts. Also,
the government has recognized the necessity to enforce a new system in order to move into
a shared responsibility scheme within a mixed economy. This new system is designed to
enable the public interest entrepreneurs - organized by the users - to be in charge of the
operation, maintenance and administration of the irrigation districts.

Actually, as part of the process of modernization, the Programa Nacional de
Modernizaci6n del Campo 1989-1994 (National Programme of Modernization for the Rural
Sector) has transferred the operation, maintenance and administration of the irrigation districts
to the users, with the developments indicated elsewhere in this paper (Table 2).

For this reason, the present study aims to review the social and institutional framework
for the implementation of the transfer, in the context of the economically productive
transformation of the rural sector. It will also try to analyse how the policies of
modernization and the transfer of the irrigation districts, have created lags or duplication of

Juan Carlos Marin Mel'l!:Jmca and Maria L/lisa Torregrosa
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TABLE 1
Harvested areas of the irrigation districts

Social aspects of irrigation district transfer

Harvested areas (hectares)
CROPS

1989 1990 1991 1992 1993

Autumn-Winter 1341282 1 198018 1 249 335 1 166397 1313775
Spring-Summer 1 361 895 1 182110 928 558 945571 864342
Second era ps 293 338 506 419 534098 408038
Perennial 506423 476 796 424237 459 525 476543

Total 3209600 3015262 3 108549 3107591 3053698

Source: Comisi6n Naeional del Agua. Informe 1989-1993, p.84.

TABLE 2
Indicators for irrigation districts' transfer programme

1990 1991 1992 1993 Total

Surface {hal 130564 425 158 945076 726090 2226888
Modules 19 53 114 97 63
Users 14128 43520 128246 105301 291 195

Source: Comisi6n Naeional del Agua. Informe 1989-1993. p. 82.

the roles and functions in the different levels of the institutional structures of the CNA as a
government agency and in the new forms of organization of the Users' Associations.

SOCIAL CONTEXT OF THE TRANSFER

Within the framework of the modernization policies of the Mexican Government, the transfer
of irrigation districts to the Users' Associations is of great importance. t Yet, one ofthe basic
problems preventing its achievement is the various perceptions of the actors involved in the
process. Since transfer policies have been defined in different political mechanisms, such as
the Irrigation and Drainage Programme of the Comision Nacional de Agua-CNA and in the
Water's National Law of the Congreso de fa Union, yet the concrete display of it, as well
as the way it crystallized, come from the combination of different social, economic, political,
and cultural factors expressed by individual or group interests from among those who
participated in the process,

Therefore, in the process of implementing the modernization policies, as well as in the
transfer, not only do local and national interests playa role, but the ways in which these
interests are intertwined and strengthened by their environment and the world markets also
make their contributions (Gordillo 1990; Hewitt 1978; Sanderson 1981, 1983, 1986; Yiinez
1988).

In the particular case of the agricultural production of irrigation districts, the potential
to participate and compete in the international markets is greater than that of other less
favoured agricultural sectors in Mexico. This has deepened the already existing tension

At the end of the last presidenrial term, the decision was made to transfer the administration, distribution
and conservation of irrigation districts to the users. This policy was fully developed in the course of the
present presidential term.
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between a production geared to satisfy national food needs, and the strengthening of national
producers as well as international suppliers who compete in the international market. This
situation has become more acute since the Mexican market was opened to the import of basic
grains, and there have been changes in the relationship between the government and the
agriculture sector. t

This greater market penetration has led to a particular type of production which focuses
on modern production systems, on the one hand the strong, agricultural middle class which
is conscious of its production goals, and on the other the deeply rooted regional farm workers
who demand their part in the process. There has been a long history of competition for
landownership.

Once resolved, the struggle reappears as a self-productive project expressed in different
ways and at different times during which the relationships between the ejido2 and
government departments (Agricultural Reform, the Department of Agriculture and Water
Resources, Banrural, ANAGSA, etc.) have been remodelled. In the last decade, the ejido has
begun to take shape and is gradually being modernized through proposals concerning farm
organization and production. These programmes developed in response to the local social
climate, were instituted as government policy, with greater or lesser success, on a nationwide
basis (Gordillo, 1988; Oswald et al., 1986; Torregosa, 1980; 1984).

Furthermore, with the commercial opening and the disappearance of the main
agricultural production state regulating mechanisms (FAO/CNA 1993), the sector's
decapitalization has greatly accelerated since 1989, mainly with respect to grains and
oleaginous crops, affecting most of the nation's producers.

Transfer of irrigation districts, fundamentally in the northwestern valleys, presupposes
the recognition of heterogeneous points of view, as well as of their strengths and weaknesses.
It requires the consensus of producers and other interested parties, organized to carry out
production programmes, within the context of the decapitalization and pauperization of
Mexican farmers which have resulted in the massive absorption of small farrnholdings and
the expulsion of these landholders, who are in turn being absorbed into the agricultural labour
markets in Mexico, the United States and Canada.

Within this framework, the first questions to be answered were: who would be the
recipients of the irrigation zones'? who were the users? what socio-productive conditions
existed? and what was the extent of the funds available to adequately manage, maintain and

The current policy for the country's economic developmcnt, which includes the modernization and transfer
of irrigation districts and agriculturc, Signifies decreasing state intervention and fewer regulations, together
with greater participation and sharing of responsibilities by the country's farmers.

The ejida is a legal entity established in the Mexican Constitution of 1917 in which land use is assigned
to a requesting group. This assignment is invariably to a group; however, the land use may be on an
individual plot basis or as a community effort. There are ejidos that are subdivided into plots and others
operating as cooperative or collective organizations. When Constitutional Article 27 was modified in 1992,
the possibility of ownership, and not just land usc. was given to the ejido, if the members of the assembly
so authorized. This action dissolves the traditional relationship between the ejido and the government.
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operate the transferred irrigation zones? t The present economic modernization process of
the farm sector, its effects on production and the elimination of traditional bargaining
mechanisms in the sector (FAO/CNA, 1993), the user modules at the first level, and limited
liability associations at the second, must be reorganized into entities for negotiation, providing
their own resources and representing the general interest. 2 In this regard, limited partnership
associations and societies should be thought of as new organizations representing the
collective interests of the sector and as a platform of consensus for the proper use of water
as a public resource.

Comisi6n Nacional del Agua (CNA), as a government agency is promoting as one of its
main goals, a new culture with respect to water usage, in which the active participation of
the society as a whole is a key factor for the achievement of this goal (CNA, 1989; Mexican
Congress, 1992). At the same time the CNA is confronted with the challenge of having to
update its organizational capacity with the water users as a collective, in order to consolidate
these new organizational spheres and other broader spheres geared towards the increase of
agricultural production. In this sense, the organizational function of the CNA has to take into
consideration each one of the users in a district as well as the society as a whole. This aspect
is extremely important, because it must be implemented with creativity in such away, that
the users should obtain a positive response to the new socio-productive conditions, and at the
same time, fulfil the demands to which the Mexican society is subject to, as a whole, where
the water resource plays an active roll as one of the main elements necessary for the
agricultural production and the fulfilment of the most basic needs of society.

With regard to this government initiative, an aspect that the CNA authorities, have to
bear in mind is the new socio-productive situation in the rural sector, which has changed
tremendously from its previous conditions, and act as an "unfolding agent" for the creation
and development of a new technical-productive culture, with the capacity to respond
appropriately to the most immediate challenges which the district water users are confronted
with.

The main challenge the institution faces is how to move from the rules and regulations
stated in the new law, to the management, construction and development of those capable of
a transformation of the general, socio-productive conditions desired by the Mexican society.

From this perspective, the transfer of irrigation zones signify an enormous, socially
demanding and complex process, in view of the fact that in implementing this policy, the
institutional and regulative demands on users will quantitatively increase. This is not simply
a question of existing relationships increasing in intensity or number, but rather it means that
we are confronting new situations and other relationships which are arising between
producers' organizations and government institutions (Torregrosa 1990, [1993]).

The CNA developed a group of recommendations of a technical, socio-productive, financial, etc., nature
in reply to these questions, and designed a strategy to select the first districts to be transferred to the users.

Although users' associations are designed to function as efficient organizations in the management,
conservation and distribution of water, they would have to account for the administration of a public asset
as provided under the Mexican Constitution.
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Now we are facing an unknown situation where the institution is not only restructuring
its functions, but is also trying to create the conditions so that the changes will affect the
social patterns and organization of the users, allowing for the growth of the original social
relations, and not merely reenforcing the preexisting social relations.

The social change which requires establishing a hydraulic policy with the participation
of all concerned, the transfer of irrigation zones, the creation of hydraulic committees, the
establishment of a watershed advisory board, etc. (Mexican Congress 1992), are based
primarily on wishes and decisions regarding the direction to be taken in internal
reorganization and relationships with the users in particular and with society at large.

Until a short time ago, the Mexican Government regulated agriculture and, in particular,
water distribution, by means of development policies in which the producers of the irrigation
zones participated in a specific way (Mexican Congress, 1956; 1974).

The economic modernization policy of the country altered this situation, since tt tS
characterized by the transformation and constant decrease of government measures to regulate
agriculture. In other words, the public institutions which controlled the prices of agricultural
produce or goods, credits, marketing, distribution and sale of water, legislation on
landownership, etc., are being eliminated or are adjusting their policies.

This new situation affects the irrigation district users' social characteristics as follows:

o There has been a significant change in the way in which the interests of ejidatarios are
represented, their present conditions for owning property and producing crops now being
their personal responsibility, and not the result of collective bargaining with the
government institutions which previously regulated the agriculture sector. t

o Due to low market competition, specially in international markets, a wide sector of
small- and medium-size producers, both of private and ejido land, are at an
unproportional disadvantage when compared to big agricultural entrepreneurs and
multinational companies.

o The producers' social characteristics are modified as well. If in the past, disparities
between small- and medium-size producers, ejidatarios and private property owners were
clear, these now tend to disappear. So as not to be left out from production, small- and
medium-size farmers and part of the ejido sector are reorganizing, thus generating a new
social identity as producers. On the other hand, the differences between this sector that
is being homogenized and the agribusinesses are growing. 2

The constitutional amendments to Article 27 and its regulatory law provide for ejido land as common
. property, leaving the holders free to rent, sell, enter into association or bequeath the land, should the

holder so elect. Also, the land will be subject to the same rights and obligations as private property with
regard to applying for credit, etc.

In studies carried out by the Instituro Maicano de Tecnologfa del Agua-IMTA (Mexican Institute of Water
Technology) on behalf of the CNA. both the results of the socia-productive studies and a poll taken among
6000 users in irrigation districts clearly demonstrate a tendency toward polarization and concentration of
the productive and surface area in the irrigation zones. These studies have shown that 10% of all farmers
work 80% of the surface area, and the remaining 90% cultivate the other 20%.
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o Transformations in the water resource policy imply changes in character and content of
the state institutions' duties, and hence in the role of public officials involved in the
process.

The modernization of the sector will bring about the reorganization of irrigation-zone
producers so that they will be held accountable for management, distribution, conservation
of water resources, and for the corresponding infrastructure.

This shifts the tasks and duties that were previously carried out by state officials towards
Users' Associations generating new institutional demands and requirements that need
autonomy in their decision-making processes, for example, in contracting and carrying out
rehabilitation and modernizing work in the irrigation modules and in the district, or in
decisions related to the quotas that either party control, etc. In other words, a transfer
presupposes the redistribution of power quotas between the parties involved, as it does with
the redistribution of duties and responsibilities.

Another consideration is the permanent threat posed by the fact that traditionally
ineffectual political groups will look upon any new entities as potential areas to reestablish
a foothold through the administration, distribution and control of the water used for crop
irrigation. Associations are visualized as entities with access to and control of a resource
which will serve to recuperate the clients and income lost as a result of the reorganization and
modernization of the sector. In creating these entities, the interests, limitations, functions and
responsibilities established throughout an extensive period in a particular relationship with the
state will necessarily be affected (Aguilar et at., 1989; Bartra, 1975, 1978; Reyes et al.
1975).

In this regard, the policy of modernization and the transfer of irrigation zones have
generated positions at different levels of the institutional organization and the new
organizations that are unfilled or superimposed, which result in conflicts of interest between
the new associations and the officials previously in charge of those functions and
responsibilities.

From this point of view, we would have to consider the transfer of the irrigation districts
and the programming of the corresponding policies in three terms: short, medium and long.
It would allow us to consider and provide a context for specific actions in the two
environments impacted upon: the one that emerges and the one that is being destroyed.

These two environments need to be considered in their social and public institutional
aspects. The transfer process is oriented towards creating a new institution with a different
public and social content. Its creation will necessarily affect public officials' interests,
environments, duties and responsibilities. Such officials when faced with the changes, will
have to set in motion the new social and public institutional mind.

The social and historical time needed to break apart the structure and shapes of the social
and public institutional mind greatly surpasses short-term political decision. Generally, this
hinders clarifying the course that wants to be set for the process; where do we want to go and
how do we want to get there?

Another great institutional challenge that is foreseen with the transfer of irrigation
districts, is that of steering the construction of social, economic, technical, organizational and
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regulatory conditions so that Users' Associations turn into new spaces for complete water
management in the districts. In other words, that the districts really turn into autonomously
managed places that represent and join all of the interests so as to achieve a viable hydro
agricultural development. The challenge is also found in outlining and developing human
resources and institutional capacities for the performance of new duties that, on the one hand,
will allow the fulfilment of their role as regulator and guarantor of the resource, and on the
other, to answer openly and creatively to the new institutional demands that Associations may
generate.

It is important to see that updating and transferring of the districts are happening at a
time when there is a profound crisis throughout the sector, affecting the financial and
organizational capacity of the users as well as the government's credibility.

This is why the renovation of agriculture, within the context of a transition, requires the
generation of instances and institutional spaces that will allow for and facilitate the consensus
of the parties involved in the process and provide an access to mechanisms and information
sources about prices, trading, markets, adequate crops for the region that have an
international demand, technical consultant offices, technological innovations, etc. The new
market and production conditions need answers at this level.

Let us think about the Users' Associations as spaces that not only will manage water in
its totality, but as areas for the complete management ofhydro-productives which might begin
to fulfil the institutional social sphere required in the farm production during the transition
to modernization. To consolidate the Associations as effective consensus spheres can be a
good alternative in the transition for the producers. It would also be possible to reinstate, and
not disassociate, the management of water and production. t

PARTICIPATION IN THE TRANSFER AS AN INSTITUTIONAL COMMITMENT

One of eNA's principal commitments with respect to the transfer is the participation and joint
responsibility of the users involved in the process. In this sense, another challenge has been
to fully understand the institutional and social commitment, which implies the commitment
to participate. In the Mexican political tradition, calling users to participate is very important,
because it represents a significant change in the traditional way of delegating representation
and establishing new entities to handle representation. 2

This fact is by no means trivial because public participation in a society with a strong
corporate cultural policy allows us to introduce a new element which under the present
circumstances, at the same time, not only constitutes a change, but may better correspond to

This requirement was previously complied with by the Directive Committees of the irrigation districts,
consisting of representatives of the government institutions in charge of regulating agricultural production,
and representatives of the more important sector organizations in each district. With the trade opening and
the policies for liberalizing agriculture, a vacuum has arisen with regard to production: what to produce,
[0 whom to sell, who will finance production, how to enter other markets, etc.

For further information on the corporate forms of pol itical representation in Mexico, see Cosio Villegas
(1972); Cordova (1975); Camacho (1977); Camp el al. (1982); and Reyna (1976).
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the real social conditions and demands than the current traditional use of corporate and client
notifications.

We have indicated that participation, as a social process, is an action taking place within
society and requires the opening of new government areas providing space for its expression
and energy. The opening of such areas involved with the water-resource policies are in
response to the demand for water demands, and to the institutional need of having a
representative, active, committed and jointly responsible counterpart in the administration,
as well as in the conservation and distribution of a vital resource which is scarce and publicly
owned (CNA 1990a; CNA 1990b). When we speak of participation within the institution, we
are not at all speaking of the same thing: the end significance depends on a number of
historical/social factors which are embodied in each individual. There is a simultaneous
interaction of numerous images, including those defining, implementing and appraising
policies and their depositaries.

A second element to be considered is the nature and social diversity of those taking part.
It is difficult to achieve an exact image of users in the different districts in such an intense
context of change. Available criteria are scarce and very general in nature, including, for
example, those concerning the atmosphere of user environment (urban or rural); those
concerning the type of infrastructure; users in gravity districts, users in well districts, etc.,
or by sector: ejido farmers, small landowners, tenant farmers, etc. In the case of the transfer,
for example, the call to participate covers an agricultural population which is widely varied,
not only in socio-economic aspects but in technological and cultural contexts as well.

A recurring preoccupation of CNA in the transfer has been how to familiarize itself with
the social, cultural and economic aspects of the subject population, and how to achieve
overall participation and representation in the leadership of Users' Associations,l within the
context of time pressures fixed by the goals of the transfer, and in the face of institutional
and social inertia, considering that all actions taken produce a profound transformation in the
institutional and social environment.

A key to understanding the importance of the role to be played by the National Water
Commission in forming a common water-resource policy, is to define the relational
framework within which social identities are established in Mexico.

For example, the forms of ejido and small landholding in the irrigated land sector as a
whole, with which we are familiar, have been carefully constructed in a relationship with the
state over the last forty years, and in accordance with a specific form of economic
development. Here, the present crisis applies not only to the agriculture sector, but also to
the public sector, giving it a strongly corporate and vertical nature. These sectors were also
shaped and reproduced under the same rules of the game, and it is now they, with their
acquired knowledge, who must shape and enforce the new rules.

This new policy of participation is part of the economic and political restructuring and
modernization of the country, and must meet the challenge of opening areas for decision and

The attachments to the concession rights of Users' Associations provide that the administrators of these
associations should represent all existing sectors in the irrigation districts. The districts contain ejido
farmers, small landholders and tenant farmers, who should all be represented in the association
(Presidency, Secretariat, Treasury), these positions being rotated periodically.
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a posItion consensus of great institutional complexity. That is, the institution itself must
change and transform its own structure, since, with the opening, it transfers part of its
traditional functions, while at the same time defining new functions within a standardized
framework, both internally and with regard to society. The conditions for new executive and
technician profiles must be established, not only for high levels of training but also to convey
a new political culture in which all may participate. Also, and no less complicated, the new
policy forms part of the country's economic and political restructuring and modernization,
and confronts the challenge by opening channels, at a local level, for decision and consensus
in an environment of centralized economic forces.

It is from this viewpoint, then, that we regard participation within a socio-institutional
framework, since its purpose is to create new identities of a public and business nature which
affect government and socio-economic factors alike.

We have mentioned that old identities are disappearing and new ones are emerging and
are being built. The call to participate in hydro-agricultural modernization is part of this
process; that the basic role of the institutions in this context, is to create the conditions for
shaping these identities, thus accelerating the desired changes.

One of the main problems encountered throughout the country is the difficulty of
institutions in applying the policy and in visualizing, combining and agreeing on those who
are to implement it. We have already mentioned the perception of participation in the case
of a transfer, and the need to recognize the diversification prevailing in the idea of the policy
and the nature of the new entities. The CNA has demonstrated great good sense in this
connection. 1 However, the task has only just begun, since the transformations in process are
so profound that the production and socio-institutional construction of human and
technological resources at very different levels are required-something which is only
possible in the medium and long term.

CLOSURE: HOW DOES ONE PARTICIPATE IN THE CONSTRUCTION OF NEW
GENERAL REPRESENTATIVE OFFICES?

A first challenge for participation in hydro-agricultural policies is the institutional capacity
to implement such a policy, as well as to distinguish socio-productive differences and the
conflicting interests of the producers and users involved, in order to identify and foster the
most suitable aspects of a consensus. Sensitivity is needed on the part of the institutions in
order to understand user diversity, to recognize the difference in their demands and needs,
and to incorporate these when defining and applying the policy. 2

Here, the CN A has been well aware of the importance of personnel recruitment and training for state
managers' offlces and irrigation districts (the institution's areas of greater activity), with personnel capable
of identifying these needs and demands and of promoting conditions for consensus. However, this has
been insufficient for the task.

An effort has been made in this direction by the CNA's Parcel Development Programme with credit from
the World Bank, aimed at more efficient water use in parcels in order to increase production and improve
the standard of living of the farmers. This programme contemplates an overall support for production, and
provides an important element for training, communication and participation.
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The construction of an integral consensus and negotiating entity (Users' Associations)
continues to call for a change in traditional Mexican cultural policy, which in turn calls for
an updating of institutional capacity as a collective organizer, and as a means to achieve a
creative and positive response to new socio-productive conditions, and to the demands of
Mexican society as a whole, and of farmers in particular.

We realize that the first stage of the transfer took place with users who were willing to
participate, and where administrative representation could be questioned once the process had
become general and the real nature of the transfer had become clear. It is important from this
viewpoint to foster the creation of more specialized organizations; for example, at section or
outlet level, which would permit direct action in collaboration with the users as a whole, and
one much closer to their direct and specific problems. We should think of the associations
not only with regard to growth and movement at interdistrict level (the National Association
of Users' Associations), but also with regard to convocation and organization forms at basic
level; to identify and incorporate these where they exist and foster their emergence where
they do not. Here, the representative demands and needs of people living and working in
irrigation districts will have a more immediate, suitable and representative channel of
expression.

These organizations are fundamental at basic levels within a context of organization
crisis and institutional rebuilding, such as that existing in Mexican rural areas. They would
participate in resolving common problems concerning a resource vital for their biological
economic-social reproduction, and could lead to the establishment of concentrated production
expansions for new projects, or to achieve better conditions for the leasing or sale of land.
These entities would embody the most direct method for obtaining centralized user
information, as feedback to the system for adoption of decisions.

However, any attempt at modernization, regardless of its source, is unworkable unless
there is a policy of goodwill responsible for fostering the institutional, business and social
methods for managing the resources and the supplies, so that construction and consolidation
of the new, emerging identities can be achieved.

Participation promotion represents an organizational force based on the needs of the
different types of farmers for the purpose of spurring modernization, and devising supplies;
technological and productive support too allows the emerging forms of organization to be
reproduced and developed.
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Irrigation management transfer: development and
turnover to private water user associations in Egypt

CONTEXT OF THE EGYPTIAN NILE IRRIGATION SYSTEM

The Great Nile River System not only spans nine countries but drains one-tenth of the
continent of Africa or 3.1 million km2

• Its most remote source is the Luvironza River in
Tanzania which is 6825 km from the river's mouth in Egypt at the Mediterranean Sea. The
drainage and catchment area impinges upon Sudan, Central African Republic, Zaire, Uganda,
Rwanda, Burundi, Tanzania, Kenya and Ethiopia. The major riparian states are Ethiopia,
Sudan and Egypt (Waterbury 1979). The Nile River System defines Egypt's long history,
plays a central role in its economy and is a powerful influence on its social life and even
political development. For example, Egypt, unlike most countries, depends almost solely on
one river for its water for all uses. Egypt's land area is 995 450 km2 but its cropped land
constitutes only about 2.6% of the whole, while the remainder is desert. Figure I shows the
Nile System in Egypt along which are the major cultivated areas which total about 2.8 million
hectares (ha). There are only 0.05 ha of arable land per caput (WRI 1992).

Demands on the Nile waters are increasing at an accelerated rate. The population is
almost 60 million today with a growth rate of 2.6% per year. Forty-five percent of the
population live in urban areas and the remainder are located along the Nile River. Water
demands were about 59.5 billion cubic metres (BCM) in 1985 and are projected to 72.4 BCM
by the year 2000 (ISPAN 1993). Rainfall is insignificant with about 20 millimetres (mm) at
Cairo per year, and for a narrow rainfed band of land along the Mediterranean Sea rainfall
averages about 150 mm. The average inflow at the Aswan High dam is about 84 milliard m3

to Egypt and 18.5 milliard m3 to Sudan with assumed reservoir losses of 10 milliard m3 per
year. While the Nile System used to be an abundant water supply system, a water crisis in
1988 and diminishing flows over a 16-year period illustrate that this is no longer the case.
Population increases, industrial development and municipal water requirements are expected
to rise from about 2.2 BCM to about 5.5 BCM by 1999 or 2000 AD (Abu Zeid 1979).

These new demands and challenges drive irrigation improvement and require new roles
for water users. They are as follows:

o Increased food production and food security.
o Improvement of total irrigation system performance.
o Financing of O&M, improvements and horizontal expansion.
o Reducing inequities and the wastage of water.
o Improved professional training and incentives.

Yehia Abdel Azit. Undersecretary of Irrigation Improvement and Project Director
of the· USAID-assisted Irrigation Improvement Project. Ministry of Public Work!'

and Water Resources (MPWWR). Cairo. Egypt
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FIGURE 1
Irrigation improvement project
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o Applied action research, monitoring and evaluation.
o Organizational and legal changes for cost recovery and WUAs.
o Sustainable private water users' associations (WUAs) and turnover of micro-systems to

WUAs and the creation of canal-level WUAs.
o Reduction of water losses in water conveyance and use.
o Mitigation of negative environmental impacts.

Cropping intensities of almost 200% and some of the highest average yields for some
crops are the positive aspects of the agricultural context of Egypt. The quality of crops is
very high and horticultural crops are increasingly exported to the Middle East and the
European Union. Fine-tuned crop and livestock farming systems are established and Egyptian
farmers have high adoption rates for new technology.

EGYPT'S NATIONAL IRRIGATION IMPROVEMENT PROGRAMME

Under the umbrella of the United States Agency for International Development's (USAID's)
Irrigation Management System (IMS) Project, the Irrigation Improvement Project (IlP) is a
subproject. It is based on the research findings of the Egyptian Water Use Management
Project (EWUP) assisted by USAID in the late 1970s and early 1980s. The stated goal of the
IMS is:

"The effective control of Nile waters for their optimal allocation to and within
agriculture as a means of helping increase agricultural production and productivity. "
(USAID 1989)

The IlP is the first prototype irrigation improvement project with active involvement of
private WUAs. It will be completed in September 1995. Its specific objectives are:

1, To develop the institutional capability of the MPWWR for sustained irrigation
improvement activities.

2. To develop a rational interdisciplinary team approach for identifying, testing and
implementing solutions to priority system constrains for sustained efforts in irrigation
system improvement.

3. To establish and empower an irrigation advisory service to provide water delivery and
water use services, technologies and information to water users during and beyond the

. IlP.

4. To establish and strengthen formal private water user associations for playing an active
role in planning, designing, implementing, operating, maintaining and regular monitoring
of their micro-system during and after the lIP.

5. To assist in identifying policy alternatives and procedures for implementing a programme
of cost sharing for specified improvement costs from water users to be utilized for
improving system operation and maintenance performance.

ARRANGEMENTS AND PROCESSES FOR IRRIGATION MANAGEMENT
TURNOVER OF IMPROVED SYSTEMS

The Irrigation and Drainage laws of Egypt. from the 1960s to the present 1984 Law, have
clearly defined the mesqa micro-system as private property of farmers whose maintenance,
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FIGURE 2
Flexible lAs for assisting water users to form WUAs
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structures, repairs and the operation of water lifts are their responsibility. These mesqas
range from 20 to 60 ha with 30 to 60 farmers. They are further divided into marwas
(offtakes) from the mesqa to the farmers' fields. In addition, farmers in Egypt have had
informal organizations for pumping water and managing their mesqas since perennial
irrigation began with the first low Aswan Dam and other barrages. The operation of these
informal systems based around traditional sakia pumping systems owned, operated and
managed by groups of farmers is well document in several studies by the American
University in Cairo Social Research Center (AUC 1984 and lIP 1990). In only one area of
Egypt where water has traditionally been delivered by gravity flow at the great depression
of Fayoum, was the informal system found to be highly organized with leaders responsible
for maintenance of the system, allocation of water using organized schedules with definite
rules and sanctions. In the 1990 socioeconomic action studies which provided information on
the existing system, it was found that there is in fact an informal system which is based on
an Arab concept of Haq ul Arab (rights of the Arab) being used for decision making and
settlement of conflicts related to water allocations and maintenance. Many of these informal
principles have been built into the existing formal water user associations.

The MPWWR, based on research by the Egyptian Water Use and Management Project
(EWUP) in 1984, made a policy decision to form private water user associations and to
utilize them in future improvement projects (EWUP Report 1984). The first initiative was to
implement a small-scale Regional Irrigation Improvement Project (RIPP) assisted by USAID
in 1985. A major contribution of the RIPP was the conceptualization of how to go about
helping farmers to organize and develop an Irrigation Advisory Service. A process of
utilizing a cross section of irrigation and agricultural leaders was begun where several groups
made tours to Sri Lanka, the USA and other countries. A management consultant facilitated
the process of conceptualization. In one area of the RIPP, experiments were conducted in
helping farmers form a few water user groups which were carefully monitored. By 1989,
when the lIP began, there was a body of research and monitoring data and key concepts
based on lessons learned. A process was evolved in early 1989 for building private water user
associations and the first field work started on II canal commands in late 1989. The
MPWWR issued a decree for formal water user associations and the establishment of a
special Irrigation Advisory Service (lAS) in 1989 so that the work could begin.

The lAS of the lIP evolved a flexible but systematic process for helping farmers to form
their private WUAs. This has been revised each year as lessons learned are fed back into the
process for refinement. The focus is on finding ways in which water users are involved in
each of the seven phases of the process. The process for establishing private WUAs has seven
phases which build upon each other in a flexible time sequence. Figure 2 provides an
overview of the phases and major activities under each phase. Figure 2 also gives the name
of each phase and specific activities under each in which water users and the Irrigation
Advisory Service (lAS) are involved. The phases are entry, initial organization, preparation
for planning and design of mesqas, participation in the improved mesqa implementation
process and turnover, regular operations and maintenance and federation on the branch
canals. As shown in Figure 2, phase VII is process documentation with regular monitoring
and evaluation of each phase for feedback. It also includes special impact evaluations.

The lIP has been involved in intensive orientation of the MPWWR and legislators for
a period of two years, in a process that has culminated in a special amendment to the 1984
Irrigation and Drainage Act making the first formal WUAs distinct legal entities. A legal base
for resource mobilization from water users or cost recovery, and the establishment of a
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FIGURE 3
Conveyance efficiency in mesqas, before and after improvements
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FIGURE 4
Uniformity of water distribution among users (1993t
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revolving fund for expanding irrigation improvement programmes are included in this new
Amendment of 17 June 1994. The MPWWR has prepared bylaws and decrees and the lIP
has a definite strategy for the implementation of this significant amendment. To reach this
stage has required much time in special studies, seminars and workshops and special overseas
observation study tours to Spain, Indonesia and the Philippines. Custom-designed courses for
lAS staff have been important preparations for reaching this stage. Numerous field trips
arranged for politicians and officials and lobbying efforts by the lIP staff also helped to
provide the bureaucratic orientation required. The importance of systematic bureaucratic
orientation should never be minimized in efforts to establish sustainable WUAs. And it should
be stated that with typical high turnover rates of officials in any public organization, it is
imperative to continue bureaucratic orientation and training even after the policies and legal
frameworks are in place.

PERFORMANCE RESULTS

Data indicating performance results come from a number of important sources. These
include: lIP Monitoring and Evaluation Data; lAS process documentation of organizational
and financial aspects of WUAs; on-farm water management evaluations; three external
evaluations, and the findings of Martin Hvidt, a PhD candidate from Denmark who
completed some significant research in 1992-1993 on technology transfer of the new
technologies and WUA acceptance of three of the 11 lIP canal commands. (Martin Hvidt of
the Center for Contemporary Middle East Studies of Odense University of Denmark will be
awarded his degree in October 1994.) (Hvidt 1994). In addition, there have been three major
studies done for the lIP by Pacer Inc., a private firm in Cairo, related to the lAS and WUAs
(Pacer Inc. 1993).

Water reliability, control, adequacy and fairness

Figure 3 provides data after and before turnover of the new mesqa systems from a sample
of improved mesqas under the lIP. Note that mesqa conveyance efficiencies increased from
an average of about 70% to about 90 and 95%. The overall irrigation efficiencies
(conveyance x field application efficiencies) for 26 observations of sample mesqas averaged
about 40% before improvements and ranged from 70 to 80% after improvements. Fairness
or uniformity of water distribution on improved mesqas after improvements and turnover to
WUA management are shown in Figure 4, for June through July in 1993, the peak summer
month period. Though not presented in graphic or tabular form, Hvidt's data show that
before improvements about one-third of 137 farmers interviewed reported serious problems
of unequal deliveries. After the new technology and turnover none of the 137 sample water
users reported unequal water deliveries between head and tail locations along the micro
system. Figure 5 shows that of 90 sample farms, before the turnover of new mesqas, about
65 % reported that water was not adequate for good crop production in the summer season
of 1993. But after the turnover of new systems only about 10% reported these problems
which were due to interruptions in continuous flow in the main canals while new down
stream control gates were being installed. No change was found for control mesqas where
60% of the farms reported summer-season water problems.
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FIGURE 5
Farmers' reports about water adequacy for good productivity for summer season. 1993
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FIGURE 6
Comparison of average cost per hour for pumping water before and after liP
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TABLE 1
Sample farmers' comparison of old versus new mesqas showing percentages reporting "agree" and
"strongly agree" 11992-1993)

New mesqa versus old mesqa

Maintenance labour less
Own labour
Hired labour
Maintenance

Operational labour less
Own labour
Hired labour

Increased crop yields and new crops
expected

From old crops
Introduce new crop

More savings to farmers
Pumping costs less
Land savings
Less time to irrigate
Less maintenance costs

Better water control
Timing of irrigation
Irrigation flexibility
Delivery efficiencies
Field applications
Less complexities
Less pump breakdowns

less water conflicts among farmers

"Agree"

28.6

66.7
18.2

100.0

23.5
23.5

11.8

"Strongly agree"

71.4
100.0
100.0

33.3
81.8

6.7"
100.0

100.0

100.0
100.0

76.5
76.5

iOO.O
88.2

100.0
100.0

100.0

Note: Questions asked about each of these items had four responses from which sample farmers responded
with either "strongly disagree", "disagree", "agree" or strongly agree".
Denotes that many of the improved mesqas at the time of data collection had been operating for only one
season. Yield changes are dependent on many factors other than improved watr supplies.

Effects on costs for O&M and farmer satisfaction, after turnover of new mesqa
technology

Table I provides a summary of 90 farmers' comparison of a number of dimensions of the
new versus the old mesqa systems after turnover to them for operation, maintenance and
management. This includes maintenance and operational costs, increases in yields, savings
to farmers, water control and the reduction of conflicts. Figure 6 shows the average cost per
hour for pumping water before and after the introduction of the new technology. It should
be pointed out that the before situation refers to the cost per hour for hiring pumps while the
after situation cost of US$0.65 per hour also includes fuel, oil, maintenance, payments to the
pump operator and guard and an increment for the reserve fund for major repairs and pump
replacement. Hvidt (\ 994) found in his sample of 137 farmers on improved mesqas at three
lIP canal commands, that seasonal pumping costs per hectare ranged from about US$68 to
US$79 before the lIP and were only about US$45 to US$50 per hectare after the new
technology and its turnover to the WUA (Figure 7). Hvidt (1994) also found that the time to
irrigate one hectare for five main crops was reduced from an average of about 15 to 17.5
hours, to about 5 to 7.5 hours per hectare after the turnover of the new systems.
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FIGURE 7
Estimated total cost of pumping water/hectare for two cropping seasons. before (1992) and after
(1993) liP new mesqa technology
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A major savings of sample mesqas on five lIP canal commands is shown in Figure 8.
Where low-pressure buried pipelines with alfalfa valves were installed, land savings ranged
from 0.4 to 2.0% with an average of 1.0% of the total irrigated command area on mesqa
service systems. It has been found that there are from 0.2 to 0.4 ha of valuable land saved
per Ian of buried pipeline on improved mesqas on five canal commands with an average of
about 0.28 ha. Figure 9 shows a dramatic reduction in maintenance costs after turnover.
Before improvements and turnover, average maintenance costs were about US$67 per one
hectare due to the costs of labour and tractor backhoes. These costs dropped to only about
US$0.75 after improvements. But this is a premature low cost because the new mesqas with
fixed cross-sections have been in operation only for about one-to-two years. It must also be
realized that the old mesqas ranged from about 1 to 2.5 metres in depth below field level
with cross sections of 2.0 to 4.0 metres which were progressively enlarged from the design
standard with each cleaning by hired labour or machines. It is much too soon after
improvements and turnover to fully evaluate mesqa maintenance costs.

Not shown in graphical form are substantial water-saving potential and the almost
complete elimination of night irrigation after improvements, which is a great convenience for
farmers of whom 65 to 100% irrigated at night during the peak summer-season water-demand
months using the old mesqa technology without formal WUAs.

Financial viability and collection of fees

Feasibility studies and two recent evaluations of the ability of farmers to pay for the costs of
pumps and mesqa improvements show that the average increases in incremental income per
hectare per year is about US$300. It has been determined by these studies that farmers on
new systems have the ability to pay for the physical costs over 20 years with no interest
charges. Continuous process documentation studies of WUA finances from 1992 show that
WUAs are building up surplus funds in their WUA accounts, most of which are typically
deposited in local banks (lAS Special Studies 1992-94). Figure 10 provides data as to the
status of WUA finances. To date, there are three basic methods of fee collection for mesqa
O&M and repair/replacement of pumps: fee collection on an hourly basis, fees per irrigation,
and a method of water users depositing funds at the beginning of each crop season to cover
fuel, repairs and maintenance costs. The predominant method is one based on collection prior
to each irrigation. The WUA treasurer collects the fees and issues a voucher which is turned
over to the pump operator before an irrigation starts. This is recorded by the pump operator
or the record-keeper and is deposited in the bank account of the WUA by the WUA
treasurer. Intensive financial training of WUA council members and mesqa leaders is given
by the lAS. Regular monitoring of the financial status of WUAs is an important part of
process documentation. Data to date indicate that local WUA management is positive as well
as the methods of charges by time and per irrigation. The lAS staff are helping WUAs to
move away from advance payments to a system of either hourly charges or charges per
irrigation. The hourly method especially is very close to the volumetric method of payment
for irrigation water and services. This method and the per irrigation method provide records
of time the pumps are operated making it possible to estimate energy costs and the efficiency
of pumps.

Physical sustainability of local management

It is early in the life of the new technology and WUAs to draw hard conclusions, but to date
the potential for physical and organizational sustainability appears to be very good. This is
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FIGURE 9
Mesqa maintenance costs per hectare. before and after the new mesqa technology
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Balance on hand. summary of 31 WUAs
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based on the operation of some improved systems for three years and the fact that the
technology, though more sophisticated, is similar in nature and function to the technology
which was replaced. Egyptian farmers have been operating pumps for about 20 years on a
vast scale replacing the old methods of sakia pumping rings using animal power and the
tambour (Archimedes screw water lift) which is now a museum piece. The private pumps
broke the old time barrier for irrigations which resulted in farmers moving water directly
from the canals and across mesqas. Farmers hired pumping services at a very high cost
before the lIP. Now farmers have a central mesqa pumping system around which they are
organized into WUAs. Farmer acceptance and satisfaction are very high as indicated earlier
in Table 1. To date there have been no major problems with the buried pipelines with alfalfa
valves and with the maintenance of these and raised lined mesqas.

Though we do not have solid data on the mitigation of serious environmental problems,
field observations and farmers' reports suggest that in some sugarcane areas especially,
before the lIP the water table was so high that crops could not be grown. Another definite
positive impact is that where stagnant water provided a breeding ground for malarial
mosquitos and bilharzia before the lIP, with buried pipelines and raised lined gravity micro
systems water does not stand in the mesqas. Where the new mesqas pass through or near
village areas, water no longer stands in stagnant pools in the large cross sections of old
mesqas. It is hoped that in future WUA and lIP evaluations, focus will be given to a study
of the impact of the new technology on the environment. It is interesting to note from Table
1 that all farmers interviewed about the old versus the new mesqas reported that there were
definitely fewer water conflicts than in the past.

Impacts on crop yields and quality of crops

Given the almost 200% cropping intensities in the old lands of Egypt, significant increases
were not expected. But there are increases in yields and changes in cropping patterns. Hvidt's
1992 study (Hvidt 1994) of three improved canal commands shows that one to three seasons
after mesqa improvements farmers' estimates after two seasons of operation were about a
10% increase in cotton, about a 14% increase for maize and about a 16.5% increase in
sugarcane yields per hectare (Figure 11). Crop yields are not expected to change immediately
after improvements because crop yield changes also result from changes in crop and input
prices, climatic conditions, pest infestations, etc. We are now moving from sample and
control farmer-reported data to crop cutting experiments which will provide us more than an
indication of changes in crop yields. Though not shown in tabular or graphic form, the Hvidt
study of 1992 shows that 35 % of the farmers on new systems expected to change to higher
quality crops because water control resulting from continuous flow and the new technology
now make this possible. Presently the market prices for high quality crops are positive and
most of these require increased water control for applying moisture to short-rooted crops.

Changes in profitability of irrigated agriculture

Changes in profitability have definitely taken place as indicated by data presented earlier
under cost recovery and cost-effectiveness. For example, it was shown that the incremental
increase in net income per hectare under the improved systems averages about US$60 per
year. This is expected to increase as farmers move to higher-value crops under the free
market situation which now prevails throughout Egypt. But farmers' costs of fertilizer,
insecticides, energy and other inputs and services are also increasing. As shown, land savings
are substantial for a country with inadequate arable land and, therefore, this must be included
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FIGURE 11
Yield increase after liP fHerz Numaniya Command Areal
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in the estimation of profitability along with other savings including pumping costs,
maintenance costs, time to irrigate and mitigation of negative environmental impacts made
available with the new technology. Figure 12 shows that with the new mesqa technology and
WUA organization, the time to irrigate I ha of land is reduced to more than one-half the time
required before the new mesqa turnover.

This description of the Egyptian experience within the context of a large public gravity
system, which formerly was administered in a highly centralized manner, suggests that recent
changes have been significant. The process is underway and the lIP prototype project is now
providing lessons and data for future projects which are expected to come on line in early
1995. The task of the lIP is to refine the process, help establish the policy and incentive
environment for such projects and to continue to monitor and refine the processes for long
term sustainability. There is now a momentum in the lIP as indicated by the recent legal
changes and policy decisions for WUAs, cost recovery and the establishment of an
improvement revolving fund. There is much work to do before the end of this prototype
project in late 1995. We are planning an international workshop on irrigation improvements
with active farmer involvement for late 1995, and in 1996 the ICID meetings will take place
in Cairo. A major question to be addressed in the 1996 ICID meetings is how to achieve
sustainable irrigated agriculture with active participation of farmers.
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Irrigation management transfer in Nigeria:
a case of financial sustainability for

operation, maintenance and management

The collapse of State control worldwide created a new inevitability: State divestment and/or
removal of subsidy on various products and services previously provided or operated and
managed by State organs (Moore 1992). The question many governments are facing around
the world today is no longer whether to transfer responsibility for management of public
irrigation systems to beneficiaries or other non-governmental organizations, but only how and
when to do so. The transfer may be partial or complete and could be informed by factors
other than the desire to achieve better performance per se. Irrigation management transfer
(IMT) has also been defined as turnover, transition, disengagement, takeover, participatory
management, joint management, privatization and commercialization depending on location
and scope.

Irrigation management in Nigeria is characterized by its phases. These phases were
mainly dictated by the fortunes of the national economy. Irrigation development will be
discussed in greater detail subsequently, but suffice it to state that until 1983, most public
irrigation systems in Nigeria were entirely agency-managed and were very costly indeed.

The current national policy in Nigeria is gradually to turn over operation, maintenance
and management (OMM) responsibilities at tertiary and even secondary levels to farmers on
public large-scale modern irrigation schemes; and to hand over fully the OMM
responsibilities of smaller systems to beneficiaries. In addition, the agency is required to
operate, maintain and manage the remainder of the irrigation system jointly with the farmers
or non-governmental agencies in such a manner as to be self-financing from the revenues
collected from irrigation water charges.

Preliminary results of what began as a radical experiment under collaborative efforts
with IIMI - gradually to transfer responsibility for OMM of completed irrigation system to
farmers - shown great potential and promise. It is gradually attaining the status of an
accepted practical process by which a hitherto costly agency-operated, -maintained and 
managed irrigation system could be turned around through joint management with farmers,
with visible, often dramatic gains for the agency, the government and the farmers who in
addition take on an active role and responsibilities of OMM of at least the tertiary level.
More importantly, IMT has become an educational process by which the farmers can grasp
the fundamental practices and values of free enterprise while taking on increased
responsibilities in controlling their means of livelihood and hence their own economic survival
and well-being.

Inuwa K. Musa, Director of Irrigation and Drainage, Federal Ministry of Water Resources
and Rural Development, Federal Gtwernment of Nigeria
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DEFINITION OF OBJECTIVES

Irrigation management transfer in Nigeria

Irrigation management transfer (IMT) is a multidisciplinary subject involving a complex
interaction of technical, social, political and economic factors. It is not the intention nor is
it practicable to present a field manual of IMT in Nigeria; rather the paper seeks to establish
the basis by which sustainability of OMM can be achieved through lMT. Sustainability here
refers to the ability of the irrigation scheme to yield enough economic benefits so that farmers
are willing to contribute resources to cover OMM costs for today's operator without
compromising the capacity of the system nor the ability of future operators to operate,
maintain and manage the project.

Achieving this objective will necessarily require the evolution of a certain organizational
framework (as well as operational procedures) for the beneficiary. Evolution of a functional
beneficiary organization like the water users' association (WUA) and the benefits to the
farmers and the agency of joint management (participatory management or IMT), are
discussed. More specifically, the paper aims to:

o provide an understanding of the situation that led to the decision to pursue IMT in
Nigeria;

o examine the limited experiences of lMT in Nigeria and their contribution toward
sustainable OMM of the irrigation systems; and

o offer suggestions on the best ways to attain sustainable development of irrigation systems
through IMT.

CLIMATIC AND PHYSICAL CHARACTERISTICS

According to the 1991 census. Nigeria has an estimated population of about 88.5 million
people with a growth rate of about 1.7% per annum. It is located at the extreme inner corner
of the Gulf of Guinea on the west coast of Africa. and occupies an area of 923 768 km2 • The
country lies between latitudes 40 and 14 0 north of the equator and longitudes 3 0 and 150 east
of Greenwich.

Although Nigeria lies wholly within the tropical zone, there are wide climatic and
rainfall variations found in the country due to its location: south of the path of the westerly
winds in the north and almost out of the true equatorial doldrums of the south of Nigeria;
consequently, it is in the heart of the trade wind belt with generally "summer" rains and
"wimer" drought.

One of the highlights of the country's climatic characteristics is the wide variation in the
features found within it. Rainfall averages over 2000 mm per annum in the southeast, 1000
mm in the centre reducing to as low as 500 mm in the north. In the same areas the mean
annual pan evaporation is 2450 mm, 2620 mm and 5220 mm per annum, respectively.
Similarly. the vegetation of thick mangrove forests and dense rain forests in the south gives
way to a near-desert condition in the northeastern corner of the country.

In addition, in the southern part of Nigeria the seasons are not sharply defined, with
temperatures rarely exceeding 32°C (90°F), but humidity is generally very high (up to 90%
in the morning) and nights are hot. On the other hand, in the central and northern parts of
Nigeria there are two distinct seasons: a wet season from April to October, with generally
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FIGURE 1
Agro-ecological zones of Nigeria

TABLE 1
Agro-ecological zones of Nigeria with some climatic characteristics

u ....'Z" CHiJ)

Sub Hu"'id

Humi.d

Ve.ry HUIT,id

Houtnino,,"

445

Zone descri ption % land Annual rainfall Monthly temperature 1°C)
(mml

Maximum Normal Minimum

Semi-arid 4 400-600 40 33-32 13
Dry sub-humid 27 600-1000 39 31-21 12
Sub-humid 26 1000-1300 37 30-23 14
Humid 21 1100-1400 37 30-26 18
Very humid 14 1120-2000 37 28-24 21
Ultra humid (flood) 2 2000+ 33 28-25 23
Mountainous 4 1400-2000 32 29-14 5
Plateau 2 1400-1500 36 24-20 14

Source: Modified from FAa (1991)

lower temperatures, and a dry season from November to March, with mid-day temperatures
sometimes above 38°C (lOOCF) but with relatively cool nights. On the plateaus of Jos, Obudu
and Mambilla, temperatures are more moderate.

The country is divided into eight agro-ecological zones for the purpose of irrigation
practices based on rainfall and temperature which are the most significant parameters.
Table I and Figure I give the agro-ecological zones of Nigeria with some of their climatic
characteristics and State representation.
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AGRICULTURE IN NIGERIA

Irrigation management transfer in Nigeria

Agriculture employs three quarters of the Nigerian working population. A recent survey
(IleA 1993) suggests that 39% of the land mass is potentially suitable for agriculture and out
of this between 4.0 and 4.5 million ha (approximately 4.5 to 5.0% of the land) are judged
suitable for irrigated agriculture but only I. I million ha can be supported fully by the water
available, the remaining 3.4 million ha being fadama.

Agricultural landholdings are generally small and scattered. The average number of farm
plots per household ranges between 2 and 28 plots and between 0.5 and 5.0 ha, increasing
in size from the south towards the north. Farming is generally rainfed and the subsistence
variety is characterized by simple tools and shifting cultivation but an increasing number of
farmers use animal traction for ploughing. Farms are usually split into village and fadama
areas. The farmland owned by a household is considered to belong to many people - the
living, the dead and countless numbers yet to be born (lloeje 1981).

The benefits of large-scale agriculture have been recognized, and the solution to the
fragmented small farm plots has been the formation of cooperative societies. Large-scale
agriculture is, however, primarily in the forms of plantation and irrigation projects owned
by public authorities or private commercial interests.

Water is a limiting factor to agriculture in much of 'the country but most especially in
the semi-arid and dry sub-humid zones. The major crops grown in the country can be divided
into two main groups: food crops (produced for consumption) and export products. Despite
the importance of the export crops, the primary policy of agriculture is to make Nigeria self
sufficient in its food and fibre requirements.

The most important food crops by value arc rice, yams, soybeans, guinea corn
(sorghum), millet, maize, cocoyams and beans (cowpeas). Many fruits and vegetables are
also grown. Palm oil, groundnut and sesame seed oil are staple foods. On the other hand, the
principal export crops are rubbcr, cocoa, cotton, palm oil and kernels. The physical output
of agricultural exports in terms of aggregate index (base 1960) fell from 105.6 in 1970 to
63.8 in 1975. This sharp drop was attributed mainly to the fivc-year drought, but the situation
has been aggravated in recent years by rural migration to the cities. Between 1966/67 and
1991/92 agriculture's share of GDP fell from 59.7% to 35% as a result of reduced
agricultural output and the greatly incrcascd output of the petroleum sector.

IRRIGAnON AND WATER RESOURCES DEVELOPMENT

A broad review of water resources development in Nigeria reveals that between 1962 and
1968, FAO and the US Bureau of Reclamation were requested to study and suggest in broad
perspective ways of developing agriculture in Nigeria. In recognition of water as a limiting
factor to agriculture. both studics recommcnded a more active government involvement in
planned water-resources development and in particular the promotion of irrigation (Martins
and Nwa 1982). Until thcn irrigation practice was rudimentary, using residual flood waters
and moisture in the low lands callcd fadama (!lash !load plains), and supplemented with
shadufs (a traditional dcvice that lifts water onto the land). The main crops produced using
these traditional methods of irrigation were vegetables. Water resources development for
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agricultural purposes was earlier in the hands of the private sector for the production of sugar
cane with only a minor role by States in the northern region of Nigeria.

As a result of FAO and the US Bureau of Reclamation studies in the early 1970s, three
pilot public irrigation schemes were developed, all in the sub-arid and dry sub-humid
agro-ecological zones, namely: Bakolori Scheme, the Kano River Irrigation Scheme and the
Chad Basin Scheme. The success of these pilot schemes coupled with the five-year drought
(1970-1975) led to the establishment of II River Basin Development Authorities (RBDAs).

Initially (1976-1986), the RBDAs were charged with the responsibility of holistic land
and water-resources development in their basin. In 1986, their functions were curtailed to
only water resources and rural development, with no direct involvement in supply of
agricultural inputs to farmers, marketing, agricultural extension services or direct agricultural
production. Subsequently, there have been several adjustments and review of water-resources
development policies culminating in the Water Resources Decree No.WI - 1993 which is
based on the appropriation doctrine and which vested the rights and control of water with the
State. Generally, the decree recognizes and upholds the principle of private rights to take and
use land and water, but makes it subject to their complying with certain procedures,
processes and principles, the limits of the rights being determined by the extent of beneficial
use.

The water resources potential of the country is estimated to be 250 000 million cubic
metres (m3) comprising 190 000 million m3 of surface water with the balance in the form of
groundwater. Currently there are 161 units of completed damsfheadworks with a combined
storage of about 30 000 million m3. Out of these, 76 units with an aggregate storage capacity
of 11 000 million m3 are for irrigation with a total planned area of 525 000 ha but of which
only 69 000 ha are actually irrigated - corresponding to an achievement ratio of about 13 %
(JICA 1993).

Records (FMWR 1990) reveal that between 1976 and 1990 about US$ 2 000 million of
public funds were invested in the development of large to medium public irrigation projects.
Consequently, irrigated agriculture witnessed a spectacular growth, rising from slightly more
than 25 000 ha of irrigated farmland in 1975 to the current 204 896 ha. Surface irrigation in
its various forms (basins, borders and furrows) is used predominantly for water applications
in both public and private irrigation schemes.

In 1986, due to a combination of various political and economic situations, the Federal
Government of Nigeria introduced the structural adjustment programme (SAP) - a macro
economic reform package that included devaluation of the national currency,
commercialization and privatization of public enterprises; gradual removal of subsidy and
reduction in annual recurrent appropriation not just for irrigation but for right across the
board, etc. These policy measures were all aimed at promoting economic efficiency and
higher productivity.

The impact of these economic reforms on irrigation development was very significant.
Most of the ongoing irrigation-development projects were scaled down, some to construction
of headworks only, while others were suspended at various stages of implementation. The
subsidy on OMM was gradually withdrawn leading to significant reduction in appropriation
for recurrent expenditure of the irrigation agencies, the RBDAs. The commercialization and
privatization policy placed the RBDAs among the public enterprises to be partially
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commercialized. This was interpreted to mean that the government was to continue to provide
funds for investment in the development of new irrigation infrastructure, but that all
completed projects were to be managed by the RBDAs without any recurrent subvention from
the government after a transition period of between 3 and 5 years.

Most of the formal large-scale public irrigation projects in Nigeria were developed,
operated, maintained and managed by the Federal Government through its agency, the
RBDA, whereas small and medium-scale public irrigation schemes have been developed by
State Governments. Most recently, the Federal and selected State Governments through a
World Bank-supported programme have been involved in the promotion of private irrigation
systems under the "National Fadama Development Programme". The programme seeks to
replace the use of the shaduf by way of providing credit to farmers to acquire petrol-engine
driven centrifugal pumps to lift water from shallow wells to expand their holdings.

TRENDS IN IRRIGATION MANAGEMENT

Usually the State and its organs own the physical elements of the public irrigation systems
(dams, canals, channels, etc.) and in some cases even the farm land. At the feasibility and
construction stages, farmers are often ignored. On completion of development of the
infrastructure, the cost of OMM was until recently also borne fully by the agency and, by,
extension, the government. In those cases, where the agencies compulsorily acquired the
land, farmers were allocated land either on a seasonal or annual basis, while in other
situations the lands were even directly cultivated by the agencies. In fact until 1986,
following changes in the mandates of the RBDA (restricting their activities to water-resources
management), they not only owned, operated, maintained and managed most of the public
irrigation schemes, but even provided the farm machinery for land preparation, supplied
inputs like seed, fertilizer and herbicides; prescribed crops to be grown, harvested,
guaranteed the price and even marketed the produce (Andrae and Beckman 1985).

Consequently, until recently there was hardly any role for the farmers other than to
divert water from the tertiary canals or field channels into their farm plots and tend the crops,
and only as from 1983 did they even have to pay token irrigation water charges. Therefore,
the government played a dominant role in the OMM and even in agricultural production on
the irrigation schemes while farmers became highly dependent. Agency staff took decisions
and performed the OMM functions in complete disregard to or without consultation with the
farmers. Consequently, noncompliance by farmers led to occasional conflicts and even in
some cases skirmishes between farmers and agency staff. This unfortunate situation led to
serious wastage of funds and the unproductive use of resources such as water and soil
(Kolawole 1990).

While this pattern of benevolent patron/client relationship persisted, the funds for OMM
came from the treasury. Even the token irrigation water charges were never collected in most
cases and where they were collected they were insignificant. Neither the agency officials nor
the farmer showed any enthusiasm in the OMM (Maurya 1993). The commercialization and
privatization policy that partially commercialized RBDA services changed all these, as
existing irrigation systems are required to be self-supporting in financing the OMM in such
a manner that their productive and satisfactory performance is not impaired. Regrettably, the
rather sudden and sharp reduction in appropriation for recurrent expenditure to RBDA led
to several shortcomings in the system's OMM which resulted in premature deterioration of
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the infrastructure and low level productivity of the assets. Consequently, farmers became
unwilling to pay the irrigation water charges and to accept responsibility for OMM at tertiary
level at the onset, insisting that the system be rehabilitated.

The RBDAs were at a cross road - with little or no financial support from the treasury
for OMM and, in some cases, burdened with rapidly deteriorating irrigation systems - and
their survival was at stake. The issue was therefore how to transmute physical and technical
elements of the irrigation systems, along with the formal and informal organizations and
social structures towards a common goal and common results, namely: higher productivity
for the farmers, and greater contribution to the economy and the society.

For the RBDAs, it became obvious that a survival strategy was required and urgently
too. Such a strategy, it was suggested, would have to be based on an organization designed
for joint performance of the agency and the farmers, and capable of perpetuating itself. The
irrigation systems have to be made productive and capable of providing for costs, without
which they would destroy the capital and wealth expended in their creation and in the long
run their capacity to be productive would be impaired.

REQUIREMENTS FOR FINANCIAL SUSTAINABILITY FOR OMM

Three factors - the subordination of commercial to political interest, the fact that agency
survival was not dependent on success, and failure to harness the power of self-interest 
were the root causes of poor performance of the irrigation agencies and diminishing
productivity of irrigation systems. Yet, continued productivity of irrigated agriculture remains
the most crucial function of irrigation management. It is natural therefore, that diminishing
productivity/performance from some existing irrigation systems coupled with environmental
concerns including land degradation should focus attention on the need to develop irrigation
systems management geared to ensuring economic and environmental sustainability in the
longer term.

In assessing "financial sustainability" for OMM of an irrigation system there are four
basic elements that need to be considered:

o the resource limitations;
o the specific costs associated with operation, maintenance and management activities;
o the farming systems (and farmers) using the irrigation systems; and
o the infrastructure forming the irrigation systems and the agency responsible for its

management.

The need to move towards a sustainable system in the light of limitations in land and
water resources and of needed finances for new improved irrigation systems requires that
existing facilities be operated, maintained and managed adequately. This has placed
considerable additional demands on the institutional managers to increase productivity per unit
of land or unit of water, sometimes both, and in improving levels of service at minimum
achievable cost.

Previously, the cost of OMM of public irrigation projects was funded directly from the
treasury; consequently, the relationship between the cost of the service and the capacity or
willingness by the farmers to pay that cost was obscured (Table 2). Partial commercialization,
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TABLE 2
Analysis of cost of OMM against revenue collected and government grants for Kano River Irrigation
Project

Year Total Total Government Total Total water Suplusl % of Remarks

expenditure realizable subvention revenue charges (deficit) on water

on OMM water and grants actually collected cost of charges

(Nfannuml charges iN) collected IN} OMM iN} collected
(N/annum) .. INI

lal Ibl lei idl lei If I 9 ~ le+d- h ~ fl
b) cxl00

1983 3 220 242 10396203 308 403 108 142 7 484 364

1984 2365812 9 975 000 741 083 237 573 8 359 271

1985 2816829 7 665 489 334043 128 951 5182703

1986 2 620477 2 852 783 534493 131 734 766 799 Intro-
duction
of Sap

1987 2861 087 4 885 166 I 043 859 689 533 12941 I II 136 2.65
6951

1988 886 144 5 952 700 I 090 872 804 290 429 701 1009018 7.22

1989 2012974 6000 000 2 960 324 I 393 597 891 896 2 340 947 14.86

1990 3 823 735 6 280 675 1 790 296 4052 203 3462 610 2018764 55.13 1st yr of
formation

ofWUA
at 3
expen·
mental
sites

1991 5 215 484 5 860 000 2637713 3 530 572 3019281 916801 51.52

1992 9262139 4 979 000 6 572 540 4 776 482 2086 883 62.29

.. Based on hectarage actually cultivated multiplied by M500iha, except 1987/88 when it was M494/ha.

however, requires that these costs be wholly or partly met by water users/farmers directly
by way of irrigation water charges or fees; obviously, therefore, there is a growing need for
the relationship to be more sharply focused.

In determining the scope of IMT to be pursued, specific costs associated with individual
irrigation management activities have to be identified. Such identification of costs is a
prerequisite at least for realistic budget preparation, articulation of effective measures to
improve performance and/or cost reduction. and is also imperative as a starting point in the
development of long-term strategies for cost recovery from users and beneficiaries, an issue
which is crucial to successful IMT.

If IMT is to lead to sustainable OMM of the system, then farmers need to be organized
and more "business-like" in an increasingly competitive market and with added responsibility.
On the other hand, the partial commercialization policy now requires managers of irrigation
agencies to be more "commercially" oriented in management of irrigation and drainage
systems.

Unfortunately, it has been seen that irrigation system managers ignored OMM resulting
in the premature deterioration of the facilities and hence the need for costly rehabilitation.
It has been common to attribute the dismal situation to inadequate finance. No doubt adequate
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finance is an essential prerequisite for good OMM, yet deficiencies in institutional, technical
and organizational aspects of our irrigation management are equally important factors that
have hindered continued productivity of our irrigation system.

More specifically, the key element of sustainable system operation, maintenance and
management is the direct involvement of the water users, which was not institutionalized.
Involvement of farmers and water users would enable the transfer or turning over part of the
functions of irrigation system OMM to them. To effect this, however, farmer and water user
capacity have to be strengthened and the irrigation agency has to take the lead in encouraging
Water Users' Associations (WUAs) to evolve.

HJRBDA - IIMI COLLABORATIVE ACTION RESEARCH ON IMT

All of the foregoing scenario simply goes to illustrate a fairly obvious truth: the need to
turnover, at least partially, the irrigation management to nongovernmental entities even if
indirectly. However, for such turnover to be successful it, in part, requires the creation of
institutions and organizational structures which promote true partnership among concerned
parties. The crux of this involves the formation or preferably the evolution of WUAs. The
logic is obvious; irrigation agencies are organizations with definite structures and a set of
objectives, targets and authority backed by law to operate towards their set goals. Farmers
must also be organized into an organization with its structure, objectives and sufficient
authority to relate with the agency as equal partners.

In realization of the foregoing, the Federal Government of Nigeria, invited the
International Irrigation Management Institute (IIMI) to a collaborative action-research
programme using the Kano River Irrigation Project (KRIP) as a test case for IMT. KRIP is
under the management of Hadejia-Jama'are River Basin Development Authority (HJRBDA)
and is one of the largest operating irrigation schemes in Nigeria with 15 000 ha of command
area. This research, it was hoped, would serve as a test case so that lessons learnt on IMT
experiment, here will be utilized for other systems in Nigeria.

The focus of the collaborative research on irrigation management transfer is fourfold:

a. Institutional strengthening and support involving making legal provision for sharing of
responsibilities between the farmers, farmer organizations and the agency (HJRBDA);

b. introduction of necessary changes in mode of management to facilitate the transition
from agency management to joint management;

c. analysis of the operation and maintenance procedures and the corresponding cost and
responsibility sharing necessary to ensure efficient and effective performance of the
system;

d. resource mobilization including review of existing, and articulation of, alternative
resources and of procedure for mobilizing them.

Three pilot sites were selected on KRIP for the collaborative action research on IMT.
The general characteristics of the three pilot sites are as per Table 3 and represent about 4%
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TABLE 3
Major characteristics of the three pilot locations

Name of No. of Area Average Location
pilot site farmers (hal landholding in the

(hal KRIP

Bangaza 145 271 1.86 Head
Agolas 325 139 0.42 Middle
Kartl 423 126 0.29 Tail

To enable farmers to take res
ponsibilities and participate in the
system management, they were
organized in 1990/91 into groups of
WUAs for each hydrologic bound- Source: IIMI Field Survey (1992).

ary, with the objective of sharing
system operation and maintenance responsibility and a common binding force of utilization
of water in a particular water course. This contrasted with the previous method of organizing
farmers based on the Cooperative Credit and Marketing societies (CCM) organized at village
level to take over responsibilities for provision of services rendered by the Authority in areas
of tractor hire services, input supply, marketing of farm produce and arranging credit
facilities. However they were not successful in taking part of the responsibility of the
irrigation system management.

of the command area and involve
about 4.5 % of the total farm
families.

The use of the village as a basis for formation of a WUA was found to be infeasible. For
instance, at Karfi site, the farmers came from six different villages. Even if they are to come
from one village and to belong to the project, yet such a group of farmers would be unwieldy
and too large to be managed effectively. Hence, it was reasoned that the boundary within
distributary channel level should be used as the basis for the formation of a WUA on KRIP.
Luckily, most farmers own their farmland, thus ownership of the land was made a
prerequisite for membership of WUA. Again, it was reasoned that village affinity should be
de-emphasized; otherwise, the tendency to lure away WUA from its water-management
concerns to pursuing community-development programme under strong village influence
could be high indeed.

The formation of WUAs was not based on any blue print, rather the HJRBDA and IIMI
staff remained as the facilitators and WUA was allowed to grow out of farmer interactions.
However, regular contact was facilitated both by the HJRBDA and IIMI staff to monitor and
facilitate their activities. A group of farmers took the leadership initiative after several
discussions and encouragement by HJRBDAIIIMI staff, and called a meeting of their
colleagues in the distributary channel to form their WUA. The role of the facilitators was that
of providing information to the farmers and giving suggestion for improvement of the WUA.
Regular weekly meetings under a tree in the middle of the farm were well attended and
records of such meetings were kept. Even those WUAs that started poorly picked up
following arrangement for farmer-to-farmer visits, largely because the peer group pressure
challenged the ego of the farmers and helped accelerate their training.

BENEFITS OF IRRIGATION MANAGEMENT TRANSFER

The benefits of the collective efforts of the farmers through the WUA was immediate and
significant. Specifically in the dry season of 1991/92 the WUA for Agolas was able to clean
the 2.3 km length of distributary canal leading to a 12% increase in the flow of water in the
middle and tail sections of the canal (Kazaure 1993) (Table 4). The improvement in hydraulic
performance occasioned by the improved farmer organization resulted in time-saving for the
irrigators who were more prepared to abide with what they considered to be their own
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irrigation schedule as opposed to
the previous "agency-imposed"
schedule. The tail-end farmers no
longer had to come at night to
irrigate their fields.

The participatory approach
also led to significant improve
ment in maintenance of the infra
structure. For instance, the WUAs
of Bangaza were able to clean
70% of the distributary canal and
60% of their field channel while
those at Agolas and Karfi contri
buted to cleaning 80% and 100%,
respectively, of both their distri
butary canal and field channels in
the 1992/93 cropping season.
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TABLE 4
Distributary canal cleaning by WUA

Site Period Length Cost IN)
1m}

1 2

Agolas Feb. 1992 1 930 3 165.20 8492
Agolas July 1992 150 246.00 660
Bangaza Nov. 1992 185 6068.00 16280
Azore Dec. 1992 1046 1 719.09 4602
Agolas Dec. 1992 750 1 230.00 3300
Bangaza Jan. 1993 1400 2296.00 6160
Bangaza Mar. 1993 1300 2 132.00 5720

Source: IIMI Field Notes.
1. Based on N1.641m as actually computed for work done at

Agolas on 1, 2 and 8 February 1992.
Based on N4.401m as of May 1991 contract rate for DC
cleaning.

3 Exchange rate: US$1 = 1.0,2.50,7.50,8.50,13.30,17.50.
21.996 Naira in 1983. 1986, 1989, 1990, 1991, 1992 and
1993, respectively.

Year Production Total Returns to
cost Nlha (a) proceeds farmer Nlha

from farm Ib-a = c)
produce Nlha

(b)

88/89 44442.50 9500.00 5057.50
89/90 4907.65 11 295.00 6388.00
90/91 7000.42 16980.00 9 979.58
91/92 7845.11 18719.95 10874.84
92/93 7895.13 19989.00 12093.87

TABLE 5
Changes in profitability of irrigated agriCUlture

The goverrnnent average
expenditure on OMM of irrigation
systems in 1983 for instance was
in the neighbourhood of US$750/
ha/year while the irrigation water
fees were approximately US$95/
ha/year. In contrast, the current
average cost of OMM contributed
by the goverrnnent has dwindled
to about US$IO/ha/year while irri-
gation water fees are US$25/ha/
year, the entire reduction in irrigation water fees being attributable to national currency
depreciation arising from economic reforms (Maurya 1993).

A higher percentage of water charges from WUA areas was collected. Both the farmers
of WUA areas and HJRBDA staffers are agreed that WUA has helped mobilize farmers to
pay theit collected water charges even before water was released to them for the dry season
cropping. Prior to the formation of WUA, the collection of water charges was below 50%.
Recent innovation following the introduction of an incentive clause on resource mobilization
saw a sharp increase in total irrigation water charges collected by the WUA. Specifically, the
clause in the agreement signed between HJRBDA and the WUA provides, inter alia, that the
USER in conjunction with the AUTHORITY (HJRBDA) shall conduct a comprehensive crop
coverage survey of the distributary canal in each cropping season (wet and dry) at appropriate
times; authorize the WUA to collect seasonal irrigation water charges from its members on
behalf of HJRBDA with a provision that a rebate of 10-15 % of the total water charges shall
be granted to the WUA in the event that 80-100 % of the charges are collected and paid to
HJRBDA (Kura 1993). The crop survey of Karfl shows that there was also 80% increase in
crop coverage in the dry season following the formation of the WUA. Evidence also abounds
as per Table 5 to suggest that the economic returns to the farmers following introduction of
the participatory joint management and formation of WUA witnessed a significant increase.
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More significantly the evolution or formation of WUAs and the subsequent turnover of
irrigation management to them, are, in another context, a strategic intervention that has a
substantial multiplier effect on the rural economy, because it strengthens the autonomous
operational (organ-izational) capacity of rural communities while mobilizing human resources.
Again, the evolution of WUAs is not only of strategic importance with regard to successful
implementation of joint management of the irrigation facilities but also in its role of ensuring
the consolidation, continuity, and sustainability of the momentum, processes and gains of the
whole national rural development efforts.

TOWARDS SUSTAINABLE IRRIGATION DEVELOPMENT

The State has demonstrated its rejection of the concept of permanent subsidy through the
policy of privatization and commercialization and more significantly by way of support of
collaborative action research on IMT, and obviously, the issue of sustainability of the projects
is therefore crucial. How then, can this brief overview of issues and efforts made so far assist
in identifying a sustainable development path for irrigation in Nigeria?

The general consensus is that IMT requires changes in the power structure, in the
sharing of responsibilities and in the role of farmer and irrigation agency. It requires joint
management based on partnership. Consequently, in order to bring about the desired
transition from agency management to joint management the following have to take place:

i. change in the relationship between the farmer and agency personnel and in the
perception and understanding of the needs of both parties;

II. frequent consultation based on discussion and interaction with the farmers' group; and

III. the farmers' group should not only be assigned duties and responsibilities but should also
be granted rights as well.

The experience on KRIP reveals that disproportionate training and reorientation effort
was devoted to farmers compared to scheme officials (Omotowoju 1993). This may have been
the result of the erroneous view that it is the farmer that always has to be reformed.
Certainly, experience has shown that scheme officials are the more difficult party to adjust
and that there is therefore the need to give equal or more attention to the training of scheme
officials and facilitators.

Similarly, the recorded positive response of the farmers to what they believe to be their
own irrigation schedule, points to the need for assistance to be given to communities early
in the conception of the project, to enable them evolve associations during the planning
phase, such as to cultivate the desired sense of responsibility and ownership of the scheme
- which may be missing when WUAs are organized at the post-implementation stage.

One peculiar problem of the developing nations is that the beneficiary expects too much
from public agencies and their officials. There is therefore the need for the facilitator in his
intermediary role to build up the capacity of the farmers' group to appreciate the constraints
of the agency and agency officials. thereby discouraging unrealistic expectations and hence
collapse of the system through discouragement of one party to the partnership.
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Again we have learnt from experience that the agency is at an advantage by virtue of
having objectives, a definite structure and authority, and backed by law to operate towards
its objectives; on the other hand, WUAs lack similar legal recognition. Efforts would
therefore be made to get legal provision regarding WUAs. Luckily the support and influence
of donor agencies are complementary and hence favour the move to get the necessary legal
provision for WUAs.

The collaborative research experiment with IMT on KRIP and Hadejia Valley Projects
has justified our beliefs with better performance in productivity, resource mobilization,
agency-farmer relations, and higher level of service (Pradhan et al. 1993).

There are emerging pressures on the State to privatize elements of the distribution
components of irrigation systems. In theory even this may be possible in future. But it is
advisable not to give away the component free because as Thomas Pains points out "What
we obtain too cheap we esteem too lightly". In order for the far-ranging benefits to accrue
to farmers from IMT, farmers and farmer groups must make their own decisions to accept
the responsibility transferred to them-and they must be freely committed to it as they must
commit some of their resources to the choice. It is better therefore for WUAs to evolve
rather than to be formed.

CONCLUSION

When the public irrigation systems are agency-managed, an owner's concern dominates the
thinking; and management activities tend to be focused on such things as investment needs,
obtaining more subvention from the treasury etc., so that little time is spent on the systems'
more diffused obligation: to operate, maintain and manage the systems for sustainable
performance and to protect the interests of the beneficiaries of the system. All of this simply
shows that agency-managed systems involving private farmers hardly pay attention to
farmer's problems as officials are too busy with their own problems.

Adequate finances constitute an essential prerequisite for good OMM of irrigation
systems, but cost recovery from users and farmers for the costs of OMM of irrigation and
drainage facilities have been torturous and full of pit falls. Obviously financial management
of irrigation systems would be of compelling concern, otherwise the system performance and
sustainability would be in jeopardy. More research would, however, be needed not only to
make IMT an effective means of cost recovery from users but as a means to achieving
sustainability and equity of resources utilization and development for food and fibre
production to meet basic food needs into the future, as well as increasing productivity of the
farmers.
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Political and economic dimensions of privatization
and turnover of irrigation schemes in Sudan

During the last decade or so, attempts at public sector reforms and a drive towards
privatization worldwide have been overwhelming, at least in rhetoric. Countries of different
levels of socio-economic development, with regimes of different ideological persuasions and
political character are striving to curtail the scope and magnitude of the State, and adopt
policies which give a dominant role to the private sector and market forces. Irrigation
schemes have also been affected by the global spread of public-sector reform programmes.
From the mid-1980s, governments in countries which have a substantial irrigation sector have
been trying to change the prevailing relationships between State agencies managing the
irrigation facilities and the farming community. The magnitude of the change varies from
country to country under an assortment of labels, from the outright transfer of the ownership
of irrigation schemes or facilities to water users (New Zealand, Bangladesh, Indonesia)
(Farley, 1984, Johnson et ai., 1992), shifting of a function such as transferring operation and
maintenance (O&M) responsibilities of secondary and tertiary canals to farmer groups (Sri
Lanka, Philippines) (Vermillion, 1992, Wijayaratne and Vermillion, 1994) or the State
disengaging itself from the provision of support services for irrigated agriculture (Sudan).
(For a global review of privatization and turnover of irrigation institutions, see Vermillion
(1992).)

This paper presents the results of a case study of the privatization and turnover
programme in Sudan. This initiative by the Government of Sudan (GOS), which symbolized
a radical shift in public policy pursued for nearly three decades, forms part of a larger effort
at macro-economic adjustment under the National Economic Salvation Program 1990-93.
During this time the government owned the land, set the cropping patterns, supplied all
production inputs and services, maintained and operated the irrigation facilities and intervened
in marketing by procuring the crop from the producers at administratively set prices. The
programme got underway in the wheat season of 1991-92 with the restructuring of the White
Nile Agricultural Services Administration (WNASA), a parastatal body vested with the
responsibility of managing the White Nile pump schemes.

This paper begins by highlighting some conceptual issues relating to privatization and
turnover of irrigation schemes. This is followed by a review of privatization and turnover
policy in Sudan as they relate to the White Nile pump schemes. The scope of the privatization
process and the political and social constraints are analysed. The papers describes the changes
in scheme management and their effects on production relations at the farm. In addition,
some preliminary results on the comparative analysis of the performance of the new
malillgement modes are presented.

'M£1ll11J' $t!JrIi14,lJ,~~~rr;h As~oeiale, Local Management Program, lIMI. Mohammed A. Dingle,
. SeniOTAgricultural Economist. 11MI-Sudan, and M.S. Shafique, Head, 11MI-Sudan
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The paper concludes by highlighting useful lessons for privatization and turnover of
irrigation schemes in countries with a similar political and economic environment.

SOME CONCEPTUAL ISSUES

The impetus for the privatization and turnover (P&T) of irrigation institutions stems from the
dominant perception that irrigation agencies, like other government bureaucracies, lack the
incentives and responsiveness to optimize management performance. Farmers have a direct
interest in sustaining the cost-efficiency, profitability and physical conditions of irrigation
systems (Vermillion 1992). Other reasons advanced include: cost saving for the public sector;
increased allocative efficiency through water markets; improved management of irrigation
systems as the collection of user fees would induce management agencies to improve their
services to their clients (Small and Carruthers 1991; Seckler 1993).

The foregoing perspectives provide a strong economic rationale for P&T of irrigation
systems. After all, it was the fiscal and budgetary crises which governments encountered as
a result of decades of highly interventionist polices that initially propelled the mass movement
towards privatization.

Whilst rationalizing that privatization programmes in terms of the potential economic
gains is legitimate and pragmatic, it plays down the motivating power of noneconomic factors
and their consequences. This aspect merits some elaboration as in most country situations,
the turnover of irrigation systems is being implemented within the overall context of macro
economic and political adjustments.

It is noteworthy that the current wave of privatization is being pushed forward by
politicians and state officials rather than being driven by the demands of social groups. The
motivations of government could be a deliberate attempt to relax its control over the economy
and reorder its political goals, or it could involve the State maintaining a controlling interest
in the economic and political outcomes whilst the mechanisms for implementing these goals
are being reformed (Ikenbury, 1993). In the latter case, the private sector would then find
itself operating within the nexus of economic and institutional control, where prices for key
factors of production are administratively set; access to key resources, particularly capital,
is dependent on political decisions; and State patronage is a vital element for success. In such
a setting, competition would be stifled and rent-seeking behaviour would be the order of the
day.

Shifting responsibilities from the State to the NGOs or the private sector alters the
institutional framework through which stakeholders articulate, arbitrate and advance their
individual and collective interests. In a general sense, it entails the transformation of the
prevailing modes of production. Where public agencies have been in charge of irrigation
schemes for significant time, a stable system of relationships develops between the agency
and the farming community, often based on welfarism. I Divesting of State management puts
in place an alternative sets of equivalents. Private-sector management sees ends and means
differently. Their principal aim is maximization of returns to investments. The pursuit of this
aim could result in management taking actions that could be to the disadvantage of the

The role of public management agencies is not entirely economic. Usually, social and welfare
objectives are given a prominent place.
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fanning community and in extreme cases exploitative. Similarly, where user groups take over
the management, the interests of the more powerful groups on the basis of class, caste and
even political affiliations could dominate production relations to the detriment of the less
powerful members of the community. These provide fertile conditions for major conflicts
which could stifle P&T programmes.

Consequences of P&T programmes as outlined above are indicative of the political
character of P&T. Ignoring the political perspective misses a larger set of dynamics which
could undennine the sustainability of the effort.! Yet, in almost all studies, the political
dimensions that shape the governance of irrigation systems are pushed to the background and
assigned a false sense of neutrality. A systematic evaluation of management turnover would
require internalizing political economy variables in the analytical framework.

THE STATE AND THE IRRIGATED SECTOR IN SUDAN

To place the current efforts at P&T in Sudan in perspective, it is necessary to have a broad
understanding of the government's role in the irrigated sector and the country's institutional
legacy.

State intervention in irrigated agriculture started in the first quarter of the century when
the colonial government initiated a programme to develop "livelihood pump schemes" in the
Northern Province along the Main Nile. Similar schemes were developed along the White
Nile after the construction of Jebel Aulia Dam in the late 1930s. In 1950, the Government
inherited the Gezira Scheme following the expiry of the 25 years' lease to the Sudan
Plantation Syndicate, a group of foreign private entrepreneurs.

The 1960s and the early 1970s marked the beginning of a new economic era in Sudan
when State interventions became highly visible. The government nationalized a number of
private-sector enterprises and stepped up its intervention in productive activities especially
in agriculture (World Bank 1986).2

State involvement in irrigated agriculture centred on five key areas: (i) the creation of
new facilities, (ii) fonnation of parastatal agencies to manage the irrigation facilities and
control the means of production, (iii) regulating the relationships between the fanners and the
management agency through the tenancy contract and periodically transfonning it, (iv)
intervening in the crop production by specifying cropping patterns, planting dates and crop
rotations, and (v) regulating product marketing, especially through the compulsory
procurement of cotton at administratively set prices.

An elegant account of the political underpinnings of privatization is given in Feigenbaum and
Henig (1994).

Prior to this there were only nine public enterprises outside the financial institutions. By 1984 this
number had grown to 136 establishments with government equity amounting to about Sudanese
Pounds (Ls) 940 mil1ion. Sixteen of these were parastatal bodies concerned with the country's
agricullure sector. This includes State bodies which managed the irrigation schemes and the Sudan
Cotton Corporation which regulated the market for cotton, the principal crop grown in the irrigated
sector.
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Steps have now been taken to reduce the role of the State in the economic affairs of the
country and encourage the private sector. Attempts have been made to restore markets, price
controls have been removed, and imports of production inputs have been liberalized. t There
has been some expansion in commodity circulation. However, it is not clear just how much
autonomy the private sector has gained through these measures. The economy is still
characterized by chronic shortages, hyper-inflation and prices bear little relationship to real
costs. Taxation is very high. 2 The exchange rate policy which had been the bane of the
country's irrigated sector and the economy at large, continues to remain in a state of flux
causing added confusion and uncertainty in national markets. Furthermore, the tradition of
State dominance continues to be reflected in the institutional framework which remains
largely unchanged. Political patronage is still a major factor for private-sector participation
in economic affairs and rent-seeking behaviour is very evident, particularly in the context of
the privatization of the White Nile pump schemes. These are indeed difficult circumstances
for the smooth implementation of a privatization programme, but the process initiated seems
to hold out some hope for the future.

SOME CHARACTERISTICS OF THE IRRIGATED SECTOR

The Gezira is undoubtedly the "jewel in the crown" of Sudanese irrigation. With a command
area of some 900 000 hectares (ha) (2. I million fedans), it accounts for about half the total
irrigated area of 1.8 million ha developed by the government over the last five decades or
so. The remaining half comes under two major gravity schemes (Rahad and New Haifa), two
systems with flood control devices (AI-Gash and Tokar) and several river lift pump schemes
located along the banks of the Blue Nile (60 schemes) and White Nile (174 schemes) and in
the north on the main Nile (15 schemes).3

The families of some 200 000 tenant farmers are dependent on these schemes for their
livelihoods. Cotton and wheat are the principal crops cultivated. Other crops which occupy
a substantial acreage are sorghum and groundnut. Fodder and a variety of horticultural crops
are also cultivated on a smaller scale.

The organizational form and the production relations established in the Gezira Scheme
served as the model for the other schemes developed by the government. Each scheme is
administered by a Public Corporation functioning under the Ministry of Agriculture. The
irrigation facilities in the respective schemes came within the purview of the Ministry of
Irrigation.

The overall administration and the organization of production is based on the so-called
"triple partnership" between the government, the corporation and the tenants. The
government provides the land and water; the Corporation the means of production (i.e.,
seeds, fertilizer, machinery and equipment) and the management (specifying the cropping

The price of cotton however remains regulated by the Sudan Cotton Company which was
"privatized" recently.

At present, direct taxes and levies alone account for some 20 percent of the gross
proceeds from agricultural products.

In addition. there are some privately developed irrigated areas. The exact numher is not known.
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pattern, cultivation schedule, specifying the irrigation dates and marketing of cotton and
wheat).l The tenants on their part are responsible for organizing labour for cultivation and
harvest (Abdalla 1989). In return for their efforts, the tenants are paid a "profit" through an
"individual accounts" system which is applied to cotton and wheat crops which are financed
by the government.

The tripartite arrangement has for long been a rather contentious issue. Until 1982, the
tenancy contract was based on the share cropping (or joint account) system between the
tenants and the government where costs and proceeds were shared on a 50-50 basis. 2 There
was no levy on land and water. With the change to the individual account system in 1982,
the tenants had to incur the total cost of production inputs for the quantity determined and
supplied by the Corporation at administratively set prices. In addition, land and water charges
were introduced. 3

The White Nile pump schemes

As the focus of this study is on the White Nile pump schemes a brief account of their salient
features is warranted.

The White Nile pump schemes include all the pump schemes on the eastern and western
banks of the White Nile. The first pumps were installed in 1929 by private entrepreneurs.
There was a substantial increase in private investments in pump schemes for cotton
production along the Blue Nile and the White Nile following the 1950 Korean war boom. A
decade later, the depression in cotton prices led to reduced profits and a decline in tenants'
incomes that resulted in major conflicts between scheme owners and Tenants' Unions. In
view of the rapid deterioration of the situation of the schemes and also as the government
policy at the time was oriented towards socialism, most of the private-sector pump schemes
along the White and Blue Nile were nationalized in 1968.

At present, there are some 174 pump schemes located on the banks of the White Nile.
The net comrnandable area in these schemes is around 151 000 ha (360 000 fedans). About
31 000 tenants live in these schemes growing food crops and cotton. The rotation designed
for these schemes was originally cotton - sorghum - fallow with a cropping intensity of 50 %.
The pattern has not been followed systematically and several combinations with varying
cropping intensities are found. The rotation commonly practised at present includes wheat 
sorghum - fallow with a 67 % cropping intensity.

The uniformity of measures and their execution were controlled by Block Inspectors who have the
authority to sanction deviations.

The system was found deficient as it permitted inefficient producers to benefit at the expense of the
efficient tenants. Much of the decline in cotton output in the 1970s wa~ attributed to the
inappropriate allocation of costs and revenue between tenants under the joint accounting which
prevailed at that time. Furthermore with the greater emphasis on diversified cropping and demand
for effective coordination has brought into question the centralized provision of services and the
traditional systems of planning. management and control (Deloine. Haskins and Sells 1990).

Initially, the tenants union had strongly resisted the change which culminated the 1982 strike
organized by the Gezira tenants' union. The tenants subsequently accepted the new system which
is continued to date.
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TABLE 1
Irrigated cotton area and productivity levels 1981-90

Total Irrigated White Nile Pump Schemes

Season Area Yield Area Yield
(hectare) fkantars/hai' hectare (kantars/ha) •

81/82 331 795 9.28 26517 5.95
82/83 359492 11.19 33 523 7.38
83/84 368932 11.42 25907 8.33
84/85 346158 11.42 27320 6.90
85/86 314151 8.81 21 914 5.95
86/87 334377 11.42 23017 6.66
87/88 306358 10.21 24984 5.24
88/89 303 237 11.02 16533 5.71
89/90 281 526 9.75 13416 5.00

• 1 Kantar ~ 141.56 kg.
Source: Advisory Unit for Agricultural Corporations, Ministry of Agriculture, Khartoum.

Some of the White Nile pump schemes have suffered from design faults. In some cases,
the location of the pump stations had been inappropriate. There are some 50 different makes
of pumps installed, many of which are obsolete and break down frequently.

THE PERFORMANCE OF THE IRRIGATED SECTOR

Sudan's economic fortunes depend substantially on the performance of its irrigated sector.
Cotton which is the principal crop grown in the irrigated areas accounts for some 43 % of the
export earnings. Irrigated wheat is important in terms of national food security.

Over the last decade or so, the performance of the country's irrigated sector had been
well below its potential. Cotton output had recorded a significant drop from 5.8 million
metric tons in 1983 to 2.3 million metric tons in 1990. Yields had stagnated or even declined
and area under irrigated cotton had come down from 331 795 ha in 1981/82 to 281 526 ha
in 1989/90 (Table I). Productivity levels are particularly low in the White Nile pump
schemes where the yield levels are about half the national average.

Against this background the public agencies managing the country's irrigation schemes
are in serious financial difficulties and there is a high level of indebtedness amongst tenants. 1

The cumulative effect of a number of factors acting over a period of time, account for
the poor performance of the irrigated sector. These include a drop in the international market
price of cotton; mounting cost of production in the face of high inflation; inappropriate
exchange rate policies; inadequate capital especially foreign exchange for investments in the
rehabilitation of irrigation facilities, including replacing the antiquated pumps or those which
had fallen into a state of disrepair.

According to a study carried out by Deloitte, Haskin and Sells (1990), in the Gezira Scheme where
the tenants, on average, are relatively more prosperous, the accumulated tenant debts to the Gezira
Board as of June 1989, amounted to Ls 476.5 million.
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Discussion of privatizing Sudanese irrigation dates back to the mid-1960s following a
recommendation made by a visiting World Bank mission (World Bank 1966). Nonetheless,
recognition of the complexities of such an exercise given the immensity of the irrigation
schemes, their importance to the Sudanese economy, the need to maintain economies of scale,
the presence of a strong Tenants' Union and government policy biased towards socialist
values did not favour the active pursuance towards privatization. The only step towards
transforming the highly State regulated management and production system was the
introduction of the individual accounts system in the early 1980s.

The idea was rekindled around the mid-1980s, this time on the initiative of the GOS,
which was deeply concerned at the rapid deterioration of cotton production in the pump
schemes along the Blue Nile and the White Nile and the enormous debts accumulated by the
two public corporations responsible for their management. 1 The two corporations were
dissolved and management of the schemes was vested with two newly created bodies, the
White Nile Agricultural Schemes Administration (WNASA) and the Blue Nile Agricultural
Schemes Administration (BNASA), until their future was decided.

A noteworthy development at the time was that the decree of the Minister of Agriculture
allowed schemes in the Blue Nile and White Nile with pump sizes of 12" diameter to be
converted to tenants' agricultural cooperatives and pumps of less than 12" diameter to be
turned over to the private sector. Another prominent feature was that tenants were given
freedom in the choice of crops as far as it is practically feasible according to the rotation
system and the availability of water.2

Recent policy measures

The Economic Salvation Program 1990-93 reaffirmed GOS's commitment to macro-economic
reforms, including the privatization of several public-sector entities and liberalizing the
economy. An innovation under the programme was the creation of the High Level Technical
Committee for the Disposition of Public Enterprises under the auspices of the Ministry of
Finance. This committee was vested with the responsibility of coordinating and supervising
the divestiture of State-owned enterprises and service organizations including those managing
the country's irrigation schemes.

As far as the irrigated sector is concerned, the key provisions of the privatization policy
are as follows:

i. In the major gravity Irrigation schemes (Gezira, Rahad and New Haifa) facilitating
greater participation of the tenants in the scheme management. Towards this end, half
the membership of the Board of Directors of the respective corporations was allocated
to tenants. Ancillary service units of each corporation (i.e., machinery unit, Gezira light
railways, ginnery) were to be privatized.

GOS (undated), The Future of the White and Blue Nile Pump Schemes.

Mobilizing resources to follow alternative cropping patterns and the difficulty in organizing input
supplies and irrigation did not facilitate the freedom of crop choice.
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11. In the pump schemes, divesting of the parastatal agencies providing support services to
the schemes and transfer of their functions to the private sector and farmer
organizations.

iii. The irrigation facilities are not the object of privatization. They will remain under the
jurisdiction of the Ministry of Irrigation which would also set out the basic operating
rules. I

In essence, P&T of irrigation institutions in Sudan as presently conceived entail the
transferring of responsibilities for providing support services for irrigated agriculture and not
irrigation management functions. This is in marked contrast with most other country
situations where irrigation management functions are being devolved.

The programme got underway in the wheat season of 1991-92 with the partial divestiture
of the White Nile Agricultural Schemes Administration (WNASA).

IMPLICATIONS OF POLICY AND SOME OUTCOMES IN THE WHITE NILE
AREA

Divestiture of WNASA

Some authorities on privatization argue that speed in implementation is a vital factor for
privatization to succeed. This notion has some relevance in the case of White Nile schemes.
Divesting of WNASA had been contemplated since 1986. However, action was not taken
until 1991 when WNASA withdrew its administration from all but 38 schemes and retrenched
some 70% of its staff.

The retention of 38 schemes was considered an interim measure pending the ultimate
disbanding of the organization. However, the selection criteria were such that WNASA
retained its control over the most productive schemes. In the other schemes (estimated to be
some 136) the tenants were expected to make their own management arrangements.

The sudden withdrawal of WNASA administration surprised the tenants. In some
schemes they could not make alternative arrangements on time and were compelled to leave
their lands fallow.

At present, sixteen schemes have been taken over by a private sector company-the
White Nile Holding Company (WNHC). Thirty three schemes in the Dueim Province have
been provisionally brought under a management organization set up on the initiative of the
provincial political leadership. The fate of the remaining schemes is unclear. Field inquiries
revealed that a large numher of such schemes in Kosti and Renk provinces did not have any
form of management and lay abandoned. Some of the tenants interviewed indicated that they
intended forming a company or such organization to manage the schemes, but they were
unsure as to whether they could mobilize the necessary financial resources to do so.

There is now a growing recognition of the need to privatize irrigation facilities especially the pumps.
/( is envisaged that under the proposed White Nile Irrigation Rehabilitation project the ownership
and management of the pumps would be transferred to water users' associations.



Irrigation management transfer

THE NEW MANAGEMENT SYSTEMS

Private sector management

465

WNHC commenced operations in the White Nile area in 1991 with the takeover of 6 schemes
for wheat cultivation and expanded its operations to cover 16 schemes as referred to earlier.
The total area under these schemes is 16 300 fedans (6933 ha) of which 13 632 fedans (5725
ha) are devoted to cotton and the rest to wheat. WNHC concentrates its efforts on the cotton
cultivation programme.

Private-sector companies must obtain the approval of the Committee for the Disposition
of Public Enterprises. Besides the payment of a nominal fee of Ls. 25 per fedan annually and
obtaining the consent of tenants in the respective schemes to enter into a "partnership" with
the company, there are no set terms and conditions laid down by the State for the private
sector operations. The management contract awarded to the company is for a period of one
year. There is no formal contract with the tenants other than the company informing the
tenants' representatives of its investment plans. l

The reasoning behind the annual contract is that it would give an opportunity for the
private sector and the tenants to try their arrangements and if it is to their satisfaction,
continue the contract for another year. Though there is some logic to this, it has resulted in
uncertainty in the minds of the management and the tenants, and consequently the
management, in particular, is reluctant to carry out major or long-term development
activities. In addition, it enables the company to withdraw its activities once it finds that
major investments are required to sustain the current levels of production.

The management system is similar to that previously adopted by WNASA. In fact, most
of the company's staff of about 70 personnel are employees of WNASA who had been
seconded to WNHC. The staff includes 14 agriculturists who supervise cropping activities
and also liaise with the tenants.

Provisions have been made for tenants' participation in management. Representatives of
the tenants are members of the Production Committee and the Advisory Committee. The
functions of the Production Committee are to formulate and implement the agricultural plan
for the season including the distribution of production inputs among tenants and also to
supervise cultivation practices and irrigation. The Advisory Committee concerns itself with
marketing and financial matters including the scrutiny of tenants' accounts maintained by the
company. These committees also serve as channels for resolving conflicts between tenants
and WNHC.

A distinctive feature of company management is the reintroduction of the musharaka or
the share-cropping arrangements. However, unlike previously where share-cropping was
based on joint accounts, the present arrangement is based on individual accounts. Under this
system, the company provides all inputs in kind, arranges for land preparation and
harvesting, and advances a small amount of cash. Once the crop is harvested, the company
procures a part of the produce equivalent to the value of the inputs supplied, administration

Field interviews carried out by the authors revealed that the majority of the tenants were not awarc
of the conditions under which their representatives had agreed to the company taking over the
management of the schemes_
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costs, water charges, and other taxes and levies. The remainder of the harvest is shared on
the basis of 60% to the tenants and 40% to the company.

There is a fundamental contradiction in the prevailing musharaka system. Whilst the
company operates on commercial principles with the principal objective of profit
maximization, tenants' production activities remain regulated. Decisions about cropping
patterns, cultivation methods, the quantity and timing of input use are controlled by the
management. The difference is that tenants' activities are now controlled by a private sector
company whereas previously they were regulated by a parastatal agency. This in effect
amounts to the privatization of scheme management and not privatized irrigated agricultural
production.

Tenants' opinion about the present arrangements with WNHC was mixed. Some 52%
of the tenants interviewed stated that this system was better than having no management for,
at least, it ensured the availability of funds for their cultivation. The rest were apprehensive
about it especially because they had no idea about the basis of costing. Moreover, the
accounts are maintained by the company and had not been shared with the tenants or their
representatives in the Advisory Committee. At present, there are no legal provisions which
obligate the company to reveal its accounts as there is no formal contract with the tenants. [
A majority (54%) of the tenants who were sceptical about private- sector management
indicated that they preferred State management and only 14% favoured management by
tenants' organizations.

Notwithstanding the misgivings, the tenants expressed satisfaction in the provision of
services under private-sector management, especially irrigation. The latter was accomplished
by the company taking the initiative to carry out minor repairs to the irrigation pumps and
conveyance structure and deducting the costs involved from the water charges payable to
MOL In addition, the company made an "incentive payment" to MOl officials to ensure an
adequate and timely supply of water for its schemes.

Dueim tenants' management organization

The initiatives taken by the tenants of Dueim Province to set up their own management
organization are unique. It is the first time in the history of irrigated agriculture that the
cultivators had taken full charge of the management of the schemes. 2 This was facilitated by
the presence of a strong Tenants' Union and political leadership which fully supported the
tenants' efforts.

The organization structure consists of 33 schemes grouped into 10 units. Each unit has
its Board of Directors comprising 5 elected tenant representatives and a nominee of the
Tenants' Union. The unit organizations are federated at the provincial level to form an
organization which overlooks all 33 schemes. The provincial level organizations consist of
a Board of Directors with 10 unit representatives, three from the Tenants' Union and 10
officials attached to local-level public agencies.

A sample survey carried out by the authors revealed that most of the tenants did not know the
conditions under which the company had taken over the management of the scheme.

There are several private small pump irrigated holdings whieh are farmed individually. But the
Dueim case represents a collective management effort.



Irrigation management transfer 467

Production relations are relatively more liberal than under the other systems of
management. Although freedom in the choice of crops is limited, the tenants have the
freedom to make their own financing arrangements, purchase of inputs from the open market
and sell their produce commercially. Several tenants had self-financed their operations either
from their own resources or from informal credit. For those who are unable to self-finance
their operations the management arranges for loans through the banks on an individual basis.

The Dueim System represents the first step towards a privatized farmer-managed
irrigated agriculture. A key factor at the farm level facilitating this trend is that tenants in this
area were once freeholders of land who had become tenants on their own holdings when their
land was absorbed by the creation of the irrigation scheme. The tenants maintain the identity
of their holdings and are currently clamouring for the return of their lands. This signifies the
importance of property rights in P&T.

Management by WNASA

Although WNASA currently functions with a substantially reduced staff its organizational
structure has not changed. Production relations based on the "individual accounts system"
which is the practice in all agency-managed schemes are still in force. Yet, the lack of
financial support from the central goverrunent and the threat of closure seem to have
energized the staff of WNASA. According to the cross-section of the tenants in the 38
schemes managed by WNASA, the provision of services had improved substantially. And,
in the last wheat season, the highest yields were recorded in a WNASA-managed scheme (see
Table 3).

Whilst the post-restructuring phase of WNASA has so far been encouraging, the pressure
to become a self-financed organization had resulted in the management adopting "cost
recovery" practices which place the tenants at a disadvantage. As was done previously,
WNASA supplied all production inputs to the tenants on credit. The cost of inputs is
predetermined at the start of the season and recovered in kind from the tenants after harvest.
Under this arrangement WNASA makes a substantial profit on inputs as product prices
increase within very short periods because of the high inflationary trends in Sudan. 1

PERCEPTIONS OF STAKEHOLDERS

The constituency for P&T in Sudan remains small. The programme is being pushed through
on the initiative of the Ministry of Finance with the aim of "load shedding" and removing
future liabilities to the State by way of financing agricultural activities in the schemes. The
programme is endorsed by senior technocrats in goverrunent and some professionals who are
now outside the mainstream of public service but function in various advisory capacities. The
private sector has so far been unenthusiastic.2

In the last wheat season (1993/94) WNASA recovered the cost of inputs supplied to tenants in kind
at the rate of S.L 3,500 per sack (100 kg). The open market price of wheat at the time was S.L
7,000 per sack.

Discussion with the authorities revealed that the private sector has a greater interest in the services
and industrial sector where there has been considerable progress. The reasons for the poor response
towards irrigated agriculture are analyzed in a subsequent section.
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A noteworthy feature is that the Tenants' Union - a well-organized and politically
powerful body - has so far remained passive. A plausible explanation for this is that,
although the national leadership exercises its power in negotiating better prices and services,
it seems to be less-inclined to take on regional issues. These are left to the unions of each
scheme.!

The key actors in the privatization of the White Nile pump schemes are: (i) private
sector companies, (ii) tenants represented by the Tenants' Union, and (iii) WNASA.

The private sector

Private-sector involvement in the management of the White Nile pump schemes has so far
been negligible. So far only one company, the White Nile Holdings Company (WNHC) has
come forward. WNHC concentrates its activities in the Kosti Region. This is partly for logi
stical reasons which facilitate management and partly for other considerations of a strategic
nature. 2 The company was not interested in schemes in the other areas especially in the
Dueim Region, where the Tenants' Union is strong. WNHC prefers to negotiate with tenants
directly without the intervention of the union. The company also has very stringent selection
criteria which ensure that the schemes selected are those in which the irrigation facilities are
in proper order and the soil fertile. Besides these, the company will only intervene if its
terms are satisfied, which include the tenants consenting to a share-cropping arrangement.

A key question is why other private-sector institutions have shown little interest in
managing the schemes. Officially, there are no restrictions for any private company to take
over the management of the schemes as long as they have agreed on the terms and conditions
with the tenants. Moreover, the private sector has invested substantially in rain-fed
agriculture since the 1950s. 3

Inquiries revealed several reasons for the disinterest amongst the private sector for
irrigated agriculture in general and the White Nile schemes in particular. Foremost among
these is the continued government control over irrigated agriculture. Government intervention
in irrigated agriculture remains pervasive at all operational levels ranging from decisions
regarding the production of irrigated cotton and wheat to intervening in the pricing and
marketing of cotton.

Another major constraint is the difficulty of mobilizing financial resources. At present,
financing of agriculture is done through State banks and some private Islamic banks. Besides
the government's credit ceiling for agriculture, rigid lending conditions prevent easy access
to financing. WNHC had been very efficient in this respect. It had been able to mobilize
resources from a consortium of eight financial institutions, which include some State banks
and private banks. As to whether other companies could benefit from similar facilities from
the existing financial institutions remains unclear.

The role of the Tenants' Union in the While Nile schemes is discussed in a subsequent section.

WNHC avoided laking over schemes in which the political climate was not very conducive to its
involvement.

At present, 18 private-sector companies have invested in rainfed agriculture covering an area about
158 000 ha. The area developed by each company varies from 850 ha to 34 000 ha.



Irrigation management transfer 469

In addition, the poor physical infrastructure in the White Nile area, uncertainty about
government policy, heavy taxation, and coordinating input supplies and services were some
of the other reasons advanced by the private sector.

The foregoing circumstances are not conducive for wider involvement of the private
sector. In the absence of competition, this represents a shift from State monopoly in the
provision of services for irrigated agriculture to private monopoly.

The Tenants' Union

The group of people who are significantly affected by the privatization programme are the
tenants. As in other irrigated schemes, all tenants are members of the Tenants' Union. The
responses of the union of the respective schemes were mixed. In Kosti Region, where the
union is relatively weak, the tenants were willing to enter into a partnership with the private
sector. Tenants from Dueim Province where the union is strong, and those in schemes
managed by WNASA, firmly rejected any involvement of the private sector or at least with
those currently operating in the White Nile area. The reasons for this go beyond the fact of
private sector intervention to issues which are more political in nature.

Field inquiries revealed that most of the tenants had no idea about the P&T programme
except for the fact that WNASA had ceased to manage their schemes and they had to make
their own arrangements to cultivate their holdings. Dueim tenants had succeeded in setting
up a management organization with the backing of the provincial political leadership. But
those in other areas, except for the 16 under the management of WNHC, are in a desperate
situation without any form of management structure. In some of theses schemes informal land
transactions such as leasing are reportedly gaining ground.

The WNASA

Following the restructuring, WNASA had pruned its staff from about 2,000 to the present
level of 500 employees. Some of its present staff are on secondment to the private sector or
to the newly set up farmer-managed schemes. The fate of the remaining staff is unclear.

WNASA is now expected to self-finance its activities. This is accomplished through the
collection of land charges from the tenants for the services it renders. In addition to this,
there is revenue generated through the supply of inputs and from the purchase of wheat from
tenants at prices well below those prevailing in the open market. The financial viability of
WNASA under its present organizational set-up is unclear. Besides the reduction in staff
numbers there has not been a major change in its operational mode.

SOME PERFORMANCE RESULTS OF SCHEMES UNDER THE NEW
MANAGEMENT SYSTEMS

It is too early to provide a detailed analysis of the performance of the schemes under the
three management modes discussed earlier. This section provides a preliminary assessment
of certain performance parameters. These include: (i) efficacy in the provision of support
services (ii) cost effectiveness of service provision, and (iii) impact on production.
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TABLE 2
Efficiency in service provision under three management modes

Percentage of Farmers Reporting
Nature of
service WNHC In ~ 51) WNASA (n = 521 DUEIM FMS In ~ 57}

Better Worse No Better Worse No Better Worse No
change change change

Seed Supply 70 20 10 47 19 34 19 55 26

Timeliness of 40 60 88 12 30 70
land prep.

Provision of 60 27 13 92 2 6 17 72 11
machinery

Fertilizer 45 31 24 79 6 15 38 53 9
supply

Irrigation 95 05 30 10 60 35 40 30

Source: Authors' survey data.

Efficacy in the provision of production inputs and services

As noted earlier, the essence of P&T in the Sudanese context entails the transfer of
responsibilities of providing support services for irrigated agriculture from State institutions
to the private sector and tenant organizations. A sample survey was carried out in selected
schemes to ascertain the effectiveness in the provision of support services under the three
management modes. The results are summarized in Table 2.

The responses of tenants given in Table 2 clearly indicate that the provision of support
services has substantially improved under WNASA management. The major reason for this
is that the Corporation currently concentrates its efforts only on a limited number (38) of
schemes whereas previously it had to service some 174 schemes. Besides this, government
regulations at present permit only wheat cultivation in the WNASA-managed schemes, unlike
earlier where cotton was grown in addition to wheat. The focus on a single crop enabled the
Corporation to coordinate its services more effectively.

Tenants in the Dueim tenant-managed scheme reported the worsening of the provision
of support services under the present management. The tenant organization is still in its
formative stages and suitable organizational arrangements have still not been created. The
organization functions with a skeleton staff most of whom are employees of WNASA who
have been seconded to the tenant organization. Another important reason for the deterioration
in support services in the tenant-managed schemes is that with the withdrawal of State
support, tenants have to rely on the open market for their production inputs and services. The
private sector is not adequately developed and shortages in inputs such as fuel are rampant.
Such conditions pose considerable difficulties for the tenants to obtain their inputs and
services on time.

Comparison of cost structures

Table 3 shows the cost structures of the three management modes. The overall costs of
service provision are the least under WNASA management. This is primarily because tenants
opted for manual spraying of insecticides as against the aerial spraying adopted by the other
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two management systems. This was
in response to the tenants' demands
to utilize the existing stock of
chemicals and manual sprayers
available with the Corporation. In
respect of most other inputs and
services, the costs are less in the
farmer-managed systems.

Except for sacks, the rates for
inputs and services charged by the
White Nile Company are higher
than the other management modes.
The fertilizer costs levied by the
company suggest that the company
had applied almost double the
quantity applied in the schemes
managed by WNASA and tenants.!
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TABLE 3
Cost of inputs and services ILs/fedanl-1993/94 wheat crop

Cost Item WNHC WNASA DUEIM FMS

Inputs
Seeds 3358 3125 3217
Fertilizer 8223 4860 4842
Insecticides 2160 375 3348
Sacks 180 327 317

Services
Land Preparation 2000 1 850 1040
Harvesting 2900 2050 1640
Water Charge 1 500 1 500 1 500
Administration 500 330 200
Other Costs 1300 --- 64

Average Costs/Fedan 22574 16450 17339

Source: Accounts of Scheme Management.

Some of the high costs as shown in the accounts maintained by WNHC and WNASA
cannot be justified. For instance, machinery costs for land preparation and harvesting charged
by WNHC and WNASA are above the charges levied by the private sector for tractors and
combine harvesters.

Although all three management types collect a nominal administration charge. WNASA
and WNHC levy other charges which are not reflected in Table 3 particularly relating to the
use of machinery owned by them.

Comparison of farm business returns

The farm business returns are based on survey data of six selected schemes; two under each
management mode. The schemes as well as the tenant sample were selected at random. Yield
estimates as shown in Table 4 indicate better performance by the Corporation schemes,
followed by the Tenant-managed schemes. The variation of yields within these schemes was
the least among tenants in the WNASA schemes and was the highest among the company
managed schemes.

The gross return was calculated using a fixed market price of Ls. 6 000 per sack. This
might overestimate the returns for some of the tenants of WNASA and tenant-managed
schemes who were compelled by the management to deliver part or all of their produce at
a lower price to recover the loan taken.

Overall, the net returns per fedan were highest in the WNASA-managed schemes. In one
of the company-managed schemes, the net returns were marginal (Ls. 1,455 per fedan)
whereas in the second scheme the returns from wheat were negative. The reasons for the
lower returns in the company- managed schemes is that they are located in the marginal
wheat growing areas and hence, productivity levels are lower. In addition, the company

As the company had not divulged its accounts yet it is not clear whether a larger amount of fertilizer
had been actually applied or whether it has charged an enhanced amount from its tenants.
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TABLE 4
Farm business returns (Ls/fedanl-1993 wheat crop

Scheme management Yield/fedan C.V. Gross Cost of Net
(sacks) • return production return

Corporation
Scheme 1 7.91 .30 47640 16647 30813
Scheme 2 6.71 .30 40260 16254 24006

Farmers
Scheme 1 5.09 0.41 30540 17464 13056
Scheme 2 4.30 0.35 25800 17214 8586

Company
Scheme 1 4.02 0.50 24120 22665 1 455
Scheme 2 3.01 0.61 18060 22483 (4423)

• 1 sack 100 kg.

concentrated its efforts in the cotton-growing schemes and failed to organize its cultivation
schedule in the wheat-growing systems on time.

CONCLUSIONS

Sudan is one of the many countries in transition from a planned to a more market-oriented
economy. It is one of the few countries attempting to go through the process without pressure
from external sources. Mounting economic difficulties in the country had forced the
government to engage in a "load shedding" exercise. The "privatization" of the agencies
managing the country's irrigation schemes was part of that endeavour.

Privatization is a complex and costly exercise. This is particularly the case with the
irrigated sector of Sudan, given the capital intensity of irrigated agriculture, and the intricate
socio-economic and political environment in the irrigation schemes. Moreover, decades of
rigid government control of the economy has stifled the private sector both in the agriculture
and the industrial sector. The institutional framework had been structured to cater to the
needs of a State-dominated economy. Although the government embarked on P&T in 1991,
it has concentrated its efforts exclusively on divestiture of the parastatal agencies. It had been
somewhat lax about delineating the means of implementing and adopting measures which
would ensure that the new management systems function effectively. In addition to the highly
interventionist policies, the absence of a developed input and product market, high-taxation
levels and the presence of a powerful Tenants' Union act as disincentives to the private-sector
participation. As noted earlier, only one company had shown interest in taking over the
management of the pump schemes. The absence of competition may lead to private-sector
entities exercising monopolistic powers which could be detrimental to the interest of the
tenants and pave the way for exploitative tendencies to emerge. This problem may aggravate
in the absence of formal measures for regulatory oversight of public-sector activities. Thus,
whilst providing the right environment for private-sector involvement appropriate mechanisms
to safeguard the interest of the tenants should be in place.

Given the capital intensity of irrigated agriculture in Sudan, the availability of credit
facilities is a major determinant of success in agricultural production. At present, credit
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facilities are channelled through State banks and some private banks. The lending conditions
are such that access to credit is difficult for most entities. Lack of credit was a major
constraint encountered by the Dueim Tenant Management Organization and some private
sector companies.

Tenants in the irrigation schemes in Sudan had functioned under rigid State control.
Under P&T, tenants in some schemes have taken the initiative (as in Dueim) to set up their
own management organization. However, these organizations lack managerial expertise.
Training in scheme management and development of the entrepreneurial skills of tenants are
needed.

Viewing P&T solely as a way of transferring management responsibilities from the State
to nongovernmental entities is simplistic. It is not the end in itself rather the means to an end.
As Vermillion (1993) observes, if P&T are to lead to sustainable and positive results, they
would require more than policy enactments. It is a change which would require an evolution
towards liberalizing the fundamental institutional environment of irrigated agriculture. Where
this has not yet transpired, turnover policies should be more gradual and focused more on
creating viable local institutions.

KEY ISSUES

The scope of the privatization and turnover programme in Sudan as presently conceived and
the macro-economic environment in which it is being implemented are not typical of most
other country situations where reforms in irrigation management are being implemented.
Nonetheless, based on the case study of the P&T of the White Nile schemes, the following
are some key issues which need to be considered when designing a management turnover
programme.

The need for a vision

To start with, governments need to have a clear vision about the future role of irrigated
sector in the economy and a strategy to develop irrigated agriculture. It is within the context
of the goals of the irrigated sector that governance structures need to be designed and
implemented. In Sudan, and it seems to be the case in most other countries, the emphasis has
been on transferring the management of irrigation schemes to farmer organizations/private
sector with the aim of curbing public expenditure. As to how the management shift would
contribute to improving the performance of irrigation schemes is less clear.

At present, there seems to be an exaggerated confidence placed on farmer organizations
in their ability to manage irrigation systems. The setting up of farmer organizations is a
relatively recent innovation in the irrigated sector. But, such organizations are not new to the
agriculture sector. There are many examples of governments in developing countries setting
up farmer organizations/associations/ committees to manage/administer various aspects of
agricultural development. These organizations which enjoyed the same degree of enthusiasm
currently accorded to farmer organizations in irrigation schemes, have collapsed. I The

For example in Sri Lanka, village-level cultivation committees comprising elected representatives
of farmers were set up in 1958 under the Agrarian Services Act. The failure of this institution led
to the creation of Cultivation Commillees at the village level and Agricultural Productivity
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experience of such failed organizations could be useful to fanner organizations in irrigation
schemes.

Other management options need to be considered. Management contracts to the private
sector as in Sudan is another possibility. Although the Sudanese experience is not very
convincing due to reasons stated earlier, the management contracts have been very successful

. in the provision of certain municipal services in some industrial countries. Joint enterprises
involving farmer organizations and provincial govenunents would be another option. The
Dueim Model in Sudan could be instructive in this regard.

Choosing complementary macro-economic and sectoral policies

The mere change in ownership or management systems will not guarantee the desired results.
In fact, numerous studies relating to privatization in industrial and services sector have clearly
shown that it is immaterial whether the ownership of an enterprise is public or private, but
that the economic environment in which they operate is material. The positive effects of
management change are far from automatic. This would require appropriate macro-economic
and sectoral policies which could involve deregulation and liberalization, providing incentives
to foster greater competition and less government interference to permit greater freedom of
entry to private and other nongovernmental agencies in the provision of goods and services.

Institution and capacity building

Before management turnover can take place in countries that had been highly State-regulated,
the basic foundations for nongovernmental entities to function effectively need to be
constructed. This would require not merely the relaxation of State control but, design of
institutions that private sector and nongovernmental entities could rely upon to protect their
rights and interests. It requires the active effort of the State to design the legal framework and
institutions in relation to property rights, water rights and the rights of nongovernmental
organizations such as farmer organizations.

New institutions are needed not only at the macro-level but at the micro or scheme level
where the policy is being implemented. These include institutions for the provision of various
support services such as extension, credit, marketing and input supply.

Besides the creation of institutions, there is the need for capacity building. In the case
of Sudan, the Tenants' Union had functioned as a strong lobby and devoted its energies to
obtain better deals for its membership. They are excellent negotiators, but they may need to
develop their managerial capacities.

In addition, there must be an appropriate incentive structure for farmers to take over
management responsibilities of their schemes. At present, there are no such incentives, the
schemes in which farmers have created some form of organizations have done so through
sheer compulsion to fill the vacuum created by the sudden withdrawal of WNASA.
Fortunately, such schemes had strong Tenants' Unions and also a committed political
leadership to back their efforts. Not all schemes have this advantage. In Asian irrigation, the
State provides a number of incentives for fanners organizations. In Sri Lanka, farmer

Committees consisting of farmers who were appointed by the political authority. None of these
institutions exist now.
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organizations are given small tractors on easy payment terms once they have attained certain
performance standards.

Need for oversight

The transfer of management of irrigation systems from the public sector to nongovernmental
entities represents a radical organizational change. This would result in the transformation
in production relationships between the farmers (here tenants) and the management agency.
Under State management, the principal objective is service provision. In addition, social and
welfare objectives are given a prominent place. The private sector on the other hand, sees
the means and ends differently. They do not focus directly on social welfare or providing a
defined level of goods and services. Their principal objectives are financial. The aim is to
maximize the returns to their investment. The pursuit of this aim, could result in the
management taking measures which would to the disadvantage of the tenants, at times this
could even be exploitative. There are well-known examples of such occurrence, which
became institutionalized. Governments should beware of such developments and formulate
and put in place appropriate mechanisms for oversight, to ensure that costs are not high, the
quality of service is maintained and preventing the emergence of undesirable production
relationships. Unrestrained privatization could be disastrous.

The role of the State

Privatization entails redefining the responsibilities of the State in irrigation management and
also the elucidation of the role of the private sector and nongovernmental bodies-both at the
national level and at the State/provincial levels. These should be widely communicated to
instill confidence among the various stakeholders and prevent misunderstandings of the
intentions of the government.
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.systems-Douglas J. Merrey

Paper No.3: Strategy on Irrigation Management Transfer in Vietnam-Nguyen Dinh Ninh
Paper No.4: The Financial Sources for the Development of Small and Medium-Sized

Irrigation Works-Li Lishan and Chen Xieqin

Parallel Session lA4-WU International Guesthouse, Session Room 4
Parallel Session Chair: Sattar Mandai

Paper No. I: Irrigation Management Transfer: Problems in Implementation-R. K. PatH
and S. N. Lele

Paper No.2: Improvement ofIrrigation Management and Enhancement ofEconomic Benefits
by Contract Management-Nie Datian and Tao Shansheng

Paper No.3: Srey Ampil Irrigation Scheme Rehabilitation Experience Kingdom of
Cambodia-Giorgio Vecco

Paper No.4: Transfer of Management to Water Users in Stages I & II of the Bhairawa
Lumbini Groundwater Irrigation Project in Nepal-Manuel Olin

Parallel Session IA5-WU International Guesthouse, Session Room 5
Parallel Session Chair: Xu Zhifang

Paper No. I: Experience ofManagement Transfer to Users in Nepal-Jitendra Rana, Ram
P. Satyal, Shyam P. Rajbhandari, Khem R. Sharma and David J. Molden

Paper No.2: Development and Outlook of Irrigation Water Management in Taiwan-Tung
yueh Hung and Charles C. C. Shih

Paper No.3: Locally Managed Irrigation .systems: Suggestions for Management
Transfer-Robert Yoder

Paper No.4: Self-Financing Irrigation Districts Under the Hubei Water Resources
Project-Huang Zejun and Liu Houbin
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Parallel Session lA6-WU International Guesthouse, Session Room 6
Parallel Session Chair: Tushaar Shah

Paper NO.1: Irrigation Management Turnover: A User's Perspective-The Case of the
Indira Gandhi Canal, Rajasthan, India-S. Ramanathan and Sanjoy Ghose

Paper No.2: The Water Resources and the Approaches for Alleviating Irrigation Water
Shortage in Hebei Plain-Cao J.R. and Zhang G.S.

Paper No.3: How to Turn Over Irrigation Systems to Farmers? Questions and Decisions in
Indonesia-Bryan Bruns and Sudar Dwi Atmanto

Paper NO.4: The Transfer of Irrigation Management to Farmer Organizations in
Niger-Kurt A. Lonsway and Allahoury Amadou

Coffee Break, 3.30 p.m. to 4.00 p.m. Conference Center and WU International
Guesthouse

Parallel Session IB (discussion), 4.00 p.m. to 5.30 p.m.
Parallel Session 18 I-Conference Center, Session Room 1

Parallel Session Chair: Shashi KoIavalli
Parallel Session lB2-Conference Center, Session Room 2

Parallel Session Chair: Carlos Garces-Restrepo
Parallel Session lB3-Conference Center, Session Room 3

Parallel Session Chair: Jorge Ramirez-Vallejo
Parallel Session lB4-WU International Guesthouse, Session Room 4

Parallel Session Chair: Sattar Mandai
Parallel Session lB5-WU International Guesthouse, Session Room 5

Parallel Session Chair: Xu Zhifang
Parallel Session IB6-WU International Guesthouse, Session Room 6

Parallel Session Chair: Tushaar Shah

Banquet Dinner, 6.30 p.m. to 9.00 p.m.

Wednesday, September 21, 1994

Plenary Panel Session on China (PL3),8.30 a.m. to 10.00 a.m. Conference Center
Chair: Mark Svendsen

Overview of China Irrigation Management and Transfer
Xueren Chen and Renbao Ji

Increasing Irrigation Benefits by Irrigation Management Transfer
Wu Jingtang

Irrigation Management in Taiwan
Charles C. C. Shih

Research on Standard of Irrigation Service Fees
Wang Xiugui and Qian Xulai

Coffee Break, 10.00 a.m. to 10.30 a.m. Conference Center

Plenary Panel Session for Policy Makers and Managers, (PL4), Conference Center,
10.30 a.m. to 12.00 noon

Chair: Juan Sagardoy, FAO, Rome
Irrigation in Colombia: An Interesting Case Study

Jorge Ramirez, President, FINDETER, Colombia
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The Small-Scale lrrigation Turnover Program in Indonesia
Soenarno, Director of Irrigation I, Department of Public Works, Indonesia

Irrigation System Management Turnover Program: The Philippines Experience
Apolonio V. Bautista, Jose A. Galvez and Renato S. Gamboa
National Irrigation Administration, Philippines

The Performance of the Water Users' Associations in the Operation and Maintenance of
Irrigation Districts in Mexico

Enrique Palacios-Velez, Professor, Graduate College of Chapingo, Mexico
Irrigation Management Transfer in Nigeria

I. K. Musa, Director of Irrigation & Drainage, Federal Ministry of Water Resources
and Rural Development, Nigeria

Irrigation Management Transfer: An Indian Perspective
A. Vaidyanathan. Professor, Madras Institute of Development Studies, India

Lunch, 12.00 noon to 1.15 p.m. WU International Guesthouse

Wuhan City Tour or Field Trip, 1.15 p.m. to 5.45 p.m.

Dinner, 6.00 p.m. to 7.00 p.m.

Cultural Performance, 7.15 p.m. to 10.15 p.m.

Thursday, September 22, 1994

Parallel Session 2A (Paper Presentations), 8.30 a.m. to 10.00 a.m.
Parallel Session 2AI-Conference Center, Session Room I

Parallel Session Chair: Charles C. C. Shih
Paper No.1: Turnover Program-Some Theoretical Basis-Nirmal Sengupta
Paper No.2: Performance Impacts ofTransfer-Sam H. Johnson III, Mark Svendsen and

Xiying Zhang
Paper No.3: Experience of Management Transfer to Users in Nepal-Jitendra Rana, Ram

P. Satyal, Shyam P. Rajbhandari, Khem R. Sharma and David J. Molden
Paper No.4: Supporting Farmers' Organization for Irrigation Management, From O&M

toward a Business Orientation: A View From Indonesia-Helmi

Parallel Session 2A2-Conference Center, Session Room 2
Parallel Session Chair: Soenarno

Paper No.1: Gender Aspects of Irrigation Management Transfer: Rethinking Efficiency and
Equity-Margreet Z. Zwarteveen

Paper No.2: Research on Standnrd of Irrigation Service Fees-Wang Xiugui, Qian Xulai
Paper No.3: State Expectations and Locals: The Context for Irrigation Management

Transfer in Nepal-Ujjwal Pradhan
Paper NO.4: Brick by Brick: Building a System of Participatory Irrigation Design in

Gujurat. India-Anil C. Shah

Parallel Session 2A3-Conference Center, Session Room 3
Parallel Session Chair: Khalid Mohtadullah

Paper No. I: Irrigation Management Transfer: Development and Turnover to Private Water
User Associations in Egypt-Yehia Abdel Aziz
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Paper No, 2: Turnover of State Tubewells to Fanner Co-Operatives: Assessment ofGujarat's
Experience. India-Tushaar Shah, Vishwa Ballabh, Kusum Dobrial and
Jayesh Talati

Paper No.3: Are Collective Fanns Water User Associations? Land Refonn and Irrigation
Management in Uzbekistan-D.J.W. Berkoff

Paper No.4: Yellow River Irrigation Management Organization Transfer and Results
Analysis in ShouzlUlngji Township-Zhou Zhemnin

Parallel Session 2A4-WU International Guesthouse, Session Room 4
Parallel Session Chair: J.M. Makadho

Paper No, 1: Critical Steps in Irrigation Management Transfer in Vietnam-Nguyen Minh
Cuong

Paper No.2: The Institutional Context of Irrigation Management Transfer-M. de Graaf
and W.H. van den Toorn

Paper No.3: Irrigation Management Transfer in Laofangqiao Town of Yuyao City in
China-Yi Yongging

Paper No.4: Irrigation Sector Situation of the Kingdom of Qzmbodia-Lim Kean Hor

Parallel Session 2A5-WU International Guesthouse, Session Room 5
Parallel Session Chair: Robert Yoder

Paper No.1: Im'gation Management Transfer in China-Jiang Kaipeng
Paper No.2: Grameen Bank TubewellIrrigation Program: A Case of Management Transfer

in Bangladesh-M. A. Hakim and D. E. Parker
Paper No.3: Irrigation Management Transfer in Colombia: An Assessment of Seven

Transferred Districts-Carlos Garces-Restrepo and Douglas Vermillion
Paper No.4: Implication of Agrarian Contracts for Irrigation Management Transfer:

Prospects of Fanner Group Fonnation on the RajastlUln Canal
Project-Saurabh Sinha

Parallel Session 2A6-WU International Guesthouse, Session Room 6
Parallel Session Chair: Thomas Bulh-Bohnert

Paper No.1: Management Turnover in A Major Irrigation Scheme of Sri Lanka: A Study of
Consequences and Constraints-M.D.C. Abhayaratna

Paper No, 2: Political and Economic Dimensions ofPrivatization and Turnover of Irrigation
Schemes in Sudan-Madar Samad, Mohamed A. Dingle and M. S. Shafique

Paper No.3: Irrigation Management Transfer in Yanguan Town of Zhejiang Province in
China-Wang Yiqiang and Xu Haigen

Coffee Break, 10.00 a.m. to 10.30 a.m. Conference Center and WU
International Guesthouse

Parallel Session 2B (Discussion), 10.30 a.m. to 12.00 noon
Parallel Session 2BI-Conference Center, Session Room 1

Parallel Session Chair: Charles C,C. Shih
Parallel Session 282-Conference Center, Session Room 2

Parallel Session Chair: Soenarno
Parallel Session 2B3-Conference Center, Session Room 3

Parallel Session Chair: Khalid Mohtadullah
Parallel Session 2B4-WU International Guesthouse, Session Room 4

Parallel Session Chair: J. M. Makadho
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Parallel Session 2B5-WU International Guesthouse, Session Room 5
Parallel Session Chair: Robert Yoder

Parallel Session 2B6-WU International Guesthouse, Session Room 6
Parallel Session Chair: Thomas Bulb-BOhnert

Lunch, 12.00 noon to 1.30 p.m. WU International Guesthouse

Wuhan Tour or Field Trip, 1.30 p.m. to 6.00 p.m.

Dinner, 6.30 p.m. to 8.00 p.m.

Friday, September 23, 1994

Parallel Session 3A (Paper Presentations), 8.30 a.m. to 10.00 a.m.
Parallel Session 3A I-Conference Center, Session Room I

Parallel Session Chair: Herve Plusquellec
Paper No.1: The Evolution and Implications of Decreased Public Involvement in Minor

Irrigation Management in Bangladesh-M.A.S. Mandai and D.E. Parker
Paper No.2: Social Aspects of the Irrigation District Transfer-Juan Carlos Marin

Menchaca and Maria Luisa Torregrosa
Paper No.3: The Management of Village Irrigation Systems in Shandong Province-Yan

Zhenyuan and Ma Shusheng
Paper No.4: Lessons Learned from Irrigation Management Transfer Programs-Juan A.

Sagardoy

Parallel Session 3A2-Conference Center, Session Room 2
Parallel Session Chair: David Molden

Paper No.1: Manipulating Irrigation Management Models: Institutional Requirements for
Social Engineering-Jamie Morrison and Ian Carruthers

Paper NO.2: The Strategies of Irrigation Management Transfer in Nepal-Dimyati Nangju
Paper No.3: The Turnover of Public Tubewells in Uttar Pradesh: A Case Study of a

Successful Cooperative Society-Niranjan Pant
Paper No.4: Changes in Irrigation as a Result of Policy Reforms in China: A Case Study

of North China-Changming Liu, Haisheng Mou, Quijun Ma and Sam H.
Johnson III

Parallel Session 3A3-Conference Center, Session Room 3
Parallel Session Chair: Ashok Gulati

Paper NO.1: Irrigation Management Transfer in the Murrumbidgee Region of New South
Wales, Australia-S.A. Prathapar, M. Bramston and J. Chant

Paper No.2: Irrigation Management Issues in Sustainable Irrigated Agriculture Project,
Laos and Thailand-Nouanedeng Rajvong and Nguyen Hong Toan

Paper No.3: Management Transfer of Agency-Managed Irrigation Systems in Nepal: Are
There Any Lessons To Be Learned from Farmer-Managed Irrigation
Systems?-Ganesh P. Shivakoti

Paper No.4: Improvement ofIrrigation Management and Enhancement ofEconomic Benefits
by Contract Management-Nie Datian and Tao Shansheng
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Parallel Session 3A4-WU International Guesthouse, Session Room 4
Parallel Session Chair: Renato S. Gamboa

Paper NO.1: A Better Reform Form of Management System In Irrigation Districts-The
System of Contracted Managerial Responsibility-Gong Xiaohu

Paper No.2: At the Doorstep of Transfer: Paliganj Distributary of Sone Canal System,
Bihar, India-L.P. Srivastava

Paper No.3: Design of Water Distribution Procedures in Irrigation Management Transfer:
A Crucial Step-Hans Willet

Paper No.4: Title to be announced-Shashi KolavalIi

Parallel Session 3A5-WU International Guesthouse, Session Room 5
Parallel Session Chair: Enrique Palacios-Velez

Paper No.1: Mexican Institute of Water Technology: Why the Social Dimension is
Important in the Design of Modern Technology for Hydroagricultural
Projects-Sonia Davila

Paper No.2: Turn Over of Tanks to Farmers' Control, Kedar Tank-A Case Study-No V.
Pundarikanthan and S. N. Kallapiran

Paper No.3: Measures and Effects of Farmers' Participation in the Construction and
Management of the Manas River Irrigation System in China-Yuan Huaibing,
Qiu Weiguo and Zhang Junmin

Paper No.4: Lessons from Management Transfer in the Columbia Basin Project,
USA-Mark Svendsen and Douglas Vermillion

Parallel Session 3A6-WU International Guesthouse, Session Room 6
Parallel Session Chair: I. M. Musa

Paper No.1: Participatory Training of Water Users Associations a Tool for Irrigation
Management Transfer: A Case Study from Indonesia-Joost Geijer, Margot
Porton and Martin Smith

Paper No.2: Converging Factors in the Successful Transfer of Irrigation Management
Responsibilities to Water Users Associations in the Dominican Republic-L.
Humberto Yap-Salinas

Paper NO.3: Farmers Irrigation Management Experience in the Central Hilly Area ofHubei
Province-Yan Ge and Ou Guanhua

Paper NO.4: The Role ofRural Credit Institutions in Irrigation Management Transfer-John
Wilkins-Wells and Krishna C. Prasad

Coffee Break, 10.00 a.m. to 10.30 a.m. Conference Center and WU
International Guesthouse

Parallel Session 3B (Discussion), 10.30 a.m. to 12.00 noon
Parallel Session 3BI-Conference Center, Session Room 1

Parallel Session Chair: Herve Plusquellec
Parallel Session 3B2-Conference Center, Session Room 2

Parallel Session Chair: David Molden
Parallel Session 3B3-Conference Center, Session Room 3

Parallel Session Chair: Ashok Gulati
Parallel Session 3B4-WU International Guesthouse, Session Room 4

Parallel Session Chair: Renato S. Gamboa
Parallel Session 385-WU International Guesthouse, Session Room 5

Parallel Session Chair: Enrique Palacios-Velez
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Parallel Session 3B6-WU International Guesthouse, Session Room 6
Parallel Session Chair: I. K. Musa

Lunch, 12.00 noon to 1.30 p.m. WU International Guesthouse

Plenary Panel-Perspectives (PL5), 1.30 p.m. to 3.00 p.m.
Plenary Session Chair: Suzanne Siskel, Ford Foundation, Jakarta

Farmers' perspectives: Sonia Davila. Institute Mexicano de Tecnologic Agua, Mexico

Perspective of a planner: B. N. Navalawala, Planning Commission, India

Perspective of a technical expert
on financing irrigation:
Indonesia

Jan Gerards, Gaia International Management Inc.,

Perspective from an NGO Ani! C. Shah, Former Principal Advisor, Aga Khan Rural
involved in IMT: Support Programme, India

Perspective of a manager of an
irrigation system after IMT: Luis E. Quintero, Former Manager, Saldana Irrigation

District, Colombia

Coffee Break, 3.00 p.m. to 3.30 p.m. Conference Center

Plenary Closing Session (PL6), 3.30 p.m. to 5.00 p.m.
Plenary Session Chair: Prof. Lei Shenglong

Summary remarks:
Summary remarks:
Summary remarks:
Closing remarks:
Closing remarks:
Closing remarks:

Michael Cernea, World Bank, USA
Robert Yoder, Associates in Rural Development, USA
Xu Zhifang, WUHEE, China
Sam H Johnson III, IIMI, Sri Lanka
Aly Shady, CIDA, Canada
Juan Sagardoy, FAO, Italy

Banquet Dinner, 7.00 p.m. to 9.00 p.m.

Saturday, September 24, 1994

All Day Field Trip, 7.00 a.m. to 5.30 p.m.

Dinner, 7.00 p.m. to 8.30 p.m.

Sunday, September 25, 1994

Departure from Wuhan
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S A Prathapar
Project Leader & Senior Research Scientist
Division of Water Resources, Griffith Laboratory
Natural Resources & Environment Institute
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PO Griffith NSW 2680, Australia
Tel: 61 69601581 or 601540, Fax: 61 69601600
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11MI-Bangladesh
56A, Road 16 (New)
Dhanmandi R.A., Dhaka 1209, Bangladesh
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Tlx: 642940 ADAB BJ (Attn IIMI)

Prof M A Sattar Mandal
Professor, Department of Agricultural Economics
Bangladesh Agricultural University
Mymensingh 2202, Bangladesh
Tel: 091-5113, Fax: 880-2-813095 (Attn 11MI)
Tlx: 642940 ADAB BJ (Attn 11M!)

Mr Chres Buntha, Vice Director
Prey Veng Hydrology Bureau
C/o. MCC, POBox 481, #29 Street 228
Phnom Penh, Cambodia
Tel: 855-23-26592, Fax: 855-23-26592

Mr Giorgio Vecco, Agronomist
Mani Tese (NGO)
9, Street 21, Sangkat Tonie Bassac
Chamcar Mon, Phnom Penh, Cambodia
Tel: 855 15913-410, Fax: 8552326268

Mr Heang Srey, Agronomist, KBAL PO Station
C/o.Austraiian Catholic Relief, POBox 879
Phnom Penh, Cambodia
Tel: 855 23 26 200, Fax: 855-23-26200

Mr Lim Kean Hor, Director
Dept. of Agric. Hydraulic & Hydro-Metereology
Ministry of Agriculture, Phnom Penh, Cambodia
Tel: 015-91-2001
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Deputy Director of DAHHM
Dept. of Agric. Hydraulic & Hydrometereology,
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PO Box 879, Phnom Penh, Cambodia
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Mr David E. Mortin
UMA Engineering Ltd
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Tel: 403-329-4822, Fax: 403-329-1678

Dr John C Keng
China Project Coordinator
Soil and Crop Management Systems
Lethbridge Research Station
Lethbridge, Alberta TIJ 4BI, Canada
Tel: 4033274561, Fax: 403 382-3156

Dr N Foroud, Agriculture Canada
PO Box 3000, Main
Lethbridge, Alberta TlJ 4BI, Canada
Tel: 403327-4561, Fax: 403 382-3156

Mr Nelson Pereira-Munoz
Head of the Executive Department
Comision Nacional de Riego, Casilla 424-V,
Correo 21, Santiago, Chile
Tel: 5626721073, Fax: 5626716939

Mr Bing-Hwang Hwang, Chairman
Taiwan Joint Irrigation Association
5F NO.1 I Tsun-hsien Street, Tai-chung
Chinese Taipei
Tel: 886-4-2260781, Fax: 886-4-2202397
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Prof Charles C C Shih, Professor
Department of Agricultural Engineering
Taiwan University, Taipei
Chinese Taipei
Tel: 886-2-3923390, Fax: 886-2-3923390

Mr Chun-Liang Liang, Chairman
Taiwan Joint Irrigation Association
5F No.11 Tsun-hsien Street
Tai-chung, Chinese Taipei
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Tai-chung, Chinese Taipei
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Mr Hui-Yuan Chang, Chairman
Taiwan Joint Irrigation Association
5F No.11 Tsun-hsien Street
Tai-chung, Chinese Taipei
Tel: 886-4-2260781, Fax: 886-4-2202397

Mr Jinxi Xu, Chairman
Taiwan Joint Irrigation Association
5F No.11 Tsun-hsien Street
Tai-chung, Chinese Taipei
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Mr Jung-Hsiang Lu, Chairman
Taiwan Joint Irrigation Association
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