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Foreword

Following the publication in 1993 of the World Bank's policy paper on Water Resources Management, the
World Bank Institute (WBI), formerly the Economic Development Institute/Learning and Leadership
Center, initiated a training program on water policy reform, based on the principles outlined in the policy
paper. A series of national, regional, and international seminars was organized to disseminate best prac-
tices in water resources management and to stimulate high-level policy dialogue on policy options in the
water sector.

Within the irrigation subsector, the WBI training program focused on policies that encourage partici-
pation of the irrigation users in managing the irrigation systems on which their livelihoods depend. This
theme of participatory irrigation management (PIM) has attracted a great deal of interest among govern-
ment agencies, as well as the farmers themselves. While the basic principles of PIM (outlined in chapter
1) seem intuitively sound and even obvious, there are surprisingly few cases in which PIM policies are
adopted and fully implemented at a national level.

In order to understand better the conditions that give rise to PIM implementation and to provide
documentation to be used in training courses, the WBI collaborated with the International Water Man-
agement Institute (IWMI) in commissioning studies of situations where PIM seems to have worked.
These studies, published in this volume, address the political antecedents of PIM policies, the process of
implementing the policies, and the second-generation challenges of sustaining PIM. We hope that the
hard-won experience documented in these case studies will prove useful to policymakers and irrigation
professionals who are facing similar challenges in their own countries.

Electronic versions of the four case studies (chapters 2-5) and the synthesis of benefits and second-
generation problems (chapter 6) are available on the website of the International Network on Participa-
tory Irrigation Management (INPIM) at http:/ /www.inpim.org.

Vinod Thomas, Director
World Bank Institute
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agency
articles of association

assembly
association
barangay
barrio
bayanihan
branch office

council

decare

district

ejidatario

ejido

federation

general assembly
gross irrigation area
imece

irrigated area

irrigation area

irrigation association

irrigation group

kanalet

A public-sector organization that develops and/or manages irrigation systems.
The legal document establishing the formation of an irrigation association as
a legal entity in Turkey. It sets out all of the provisions for the membership,
administration, and dissolution of the association. Also referred to as statutes.
A group of elected representatives.

An association of irrigation users.

A barrio or village and the lowest unit of government (Philippines).

A village (Philippines).

A system of exchange labor and mutual help (Philippines).

A DSI office, below the Regional Office level, responsible for the administra-
tion of a number of irrigation schemes (Turkey).

A group of elected representatives consisting of less than 10 people (Turkey).
A tenth of a hectare.

Irrigation district, a management unit comprising an entire irrigation system
(Mexico).

A small farmer who works land held collectively as an ejido (Mexico).
Alandholding, and the corresponding group of farmers, that is owned by the
state and worked by ejidatarios who have use rights to the collective land-
holding (Mexico).

An apex-level body established by a group of irrigation associations to sup-
port them and to represent their interests.

The governing plebiscite of an irrigation management association. It is com-
posed of members who represent the interests of their constituent irrigators
(Turkey).

The total area supplied with irrigation facilities.

A traditional form of communal labor (Turkey).

The portion of the irrigation area actually irrigated in any given irrigation
season.

The portion of the potential scheme command area that the irrigation net-
work has the capacity to irrigate.

An institution formed for the purposes of irrigation operation and mainte-
nance on units covering more than one administrative unit (village or mu-
nicipality)—the Turkish term is Sulama Birligi, which is sometimes translated
as a water users’ association (WUA).

An institution formed by the DSI to operate and maintain irrigation facilities
at the village level. The muhtar or mayor is the designated head of an irriga-
tion group.

An irrigation channel constructed out of u-shaped concrete segments joined
together and sealed with bitumenized cord. The segments are of varying sizes
depending on the water capacity required. They are often supported above
the ground by concrete frames, but they may also be positioned at or below
ground surface level.
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lamina
management committee

mayor
module

muhtar

net irrigation area

pakikisama
region
scheme

statutes
unit

units
usufructuary

The planned water duty to be supplied to a particular irrigated area (Mexico).
A group composed of members selected from the general assembly plus an
appointed secretariat. Its function is to advise and support the chair in the
matters related to the day-to-day administration of the IMA. Also referred to
as a council (Turkey).

The elected administrative head of a municipality or city.

A subunit of an irrigation district (Mexico).

The headman of a village (Turkey).

The portion of the gross irrigation area remaining after deducting land under
roads, water bodies, houses, and so on. The DSI calculates net irrigation by
multiplying gross irrigation area by a factor of 0.864.

Smooth interpersonal relations (Philippines).

A geographic area defined according to specified administrative, agroclimatic,
or other features. DSI-defined regions are different from agroclimatic regions.
An irrigation development sharing a common controlled water source (for
example, dam, regulator, or pumping station) (Turkey).

A term sometimes used as equivalent to articles of association.

A hydrologic segment of an irrigation scheme (for example, left bank, right
bank).

Small irrigation systems operated by users (Mexico).

Resource rights that convey permission to use the resource, but not owner-
ship (Mexico).



Contents

Foreword \%

Acknowledgments vii

Abbreviations and Acronyms  ix

Glossary xi

1. Introduction: A Global Consensus on Participatory Irrigation Management 1
David Groenfeldt

2. Benefits and Second-Generation Problems of Irrigation Management Transfer in Mexico 3
Enrigue Palacios V.

3. Irrigation Management Transfer in Turkey: Process and Outcomes 27
Mark Svendsen and Gladys Nott

4. Benefits and Second-Generation Problems of Irrigation Management Transfer in Colombia 89
Luis E. Quintero-Pinto

5. Participatory Irrigation Management in the Philippines: National Irrigation Systems 113
Namika Raby

6. A Synthesis of Benefits and Second-Generation Problems 139

Mark Svendsen, Jose Trava, and Sam H. Johnson I1]

iii



1

Introduction: A Global Consensus on Participatory
Irrigation Management

David Groenfeldt

Around the world, countries that once promoted more government involvement in irrigation manage-
ment are adopting new policies that do just the opposite, creating incentives for farmers to take over the
management of operations and maintenance, while government agencies focus on improving the man-
agement of water at the main system level. Is this just another management fad? Will the pendulum that
is now swinging toward greater management control by farmers soon swing back the other way, toward
greater state control? There is strong evidence that the current fad of participatory irrigation manage-
ment (PIM) is here to stay. Governments cannot do everything, and there are some things that they are
simply not very good at doing. Farmers who depend on irrigation water for their livelihoods have the
strongest incentive to manage that water carefully. No public sector agency could ever match the disci-
pline that farmers impose on themselves when they manage their own irrigation systems.

One of the most impressive examples of PIM is in Mexico, where the government adopted a new
water policy in 1989 that included a resolve to transfer large irrigation districts to user management. The
success of Mexico’s program on irrigation management transfer has proved inspiring to several other
countries and has in large part served as the core model for the World Bank Institute’s (WBI’s) training
program on PIM.

Most of the industrial countries adopted PIM policies some time ago as a matter of fiscal necessity.
Australia, Japan, Spain, and the United States are just some of the countries where irrigation manage-
ment has largely been transferred from government agencies to the control of the users themselves. In the
United States, for example, the government has promoted the management turnover of irrigation sys-
tems that were built and operated by the Bureau of Reclamation. Individual farms have become mem-
bers of large irrigation districts, and the engineers who now operate the canals and distribute water to
each farmer are the employees of the farmers whom they serve.

Farmers in industrial countries enjoy high levels of education and strong support services through
both the private market and the public sector (such as the agricultural extension service). Does a manage-
ment approach that works well in an industrial country setting have any relevance to developing coun-
tries where literacy rates may be low and support services unreliable? Participatory irrigation manage-
ment may be even more important in a developing country context for the following reasons:

¢ Cost—Countries incur a high financial and a social cost when government agencies assume irriga-
tion management functions that farmers could otherwise handle themselves.

¢ Incentives—Irrigation users have stronger incentives to manage water productively than does a
government bureaucracy.

* Efficiency—When management is decentralized to users, they can respond more quickly to prob-
lems or changes in the system.

Aside from the theoretical arguments in favor of PIM in both industrial and developing countries,
there is the empirical fact that participatory management approaches are becoming accepted policy in
more and more countries.
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What exactly do we mean by the term PIM? Participatory irrigation management, or PIM, refers to
the involvement of irrigation users in all aspects and at all levels of irrigation management. “All as-
pects” includes the initial planning and design of new irrigation projects or improvements, as well as
the construction, supervision, financing, decision rules, operation, maintenance, monitoring, and evalu-
ation of the system. “All levels” refers to the full physical limits of the irrigation system, up to the
policy level in the capital city. Any management function, including the setting of policies, can and
should have a participatory dimension to it.

Can irrigation users—farmers—perform the sophisticated management functions necessary to oper-
ate a large, modern irrigation system? The answer to this question depends on the management role we
are talking about. Can farmers perform irrigation engineering functions? Probably not. But neither can
most of us repair the engine of our car if it needs major work. Our lack of knowledge about mechanical
engineering does not prevent us from driving the car or owning the car. We make our own decisions
about when and from whom to seek technical assistance. The same type of relationship applies to farm-
ers who control the operation of their irrigation system. They need not do the technical work themselves.
They can employ specialists who work on their behalf.

Is participation always necessary? Does participation interfere with efficient management in some
circumstances? Do we have to allow farmers to come into our board rooms and advise us on how to do
our jobs? Are there some natural limits to what irrigation professionals should be responsible for and
what farmers should become involved in?

A good rule of thumb is that a participatory dimension is important to all management functions.
PIM means “participation” not only in operation and maintenance (O&M) and financing, but in mak-
ing any decision that will affect system operation and performance, including design choice, contract-
ing arrangements, or O&M costs or financing that farmers will be responsible for under PIM. Farmers
should participate in decisions about both the physical design (layout, type, and placement of struc-
tures, and so on) and the institutional design (type of organization and its functions) of their irrigation
system. Let farmers suggest and decide on the roles that they would like to perform and the roles that
they want government to perform.

The focus on participation within the field of irrigation management has emerged naturally from a
concern about management functions. The question that participation addresses is “Who is best suited to
carry out which management functions?” When this question is asked objectively by someone with a
knowledge of comparative experience from such countries as Mexico and Turkey and who is familiar
with locally managed traditional irrigation systems in many countries, the answer involves a greater
degree of user participation than is typically the case at present. The emphasis on participatory irrigation
management is an attempt to rationalize the present lopsided management arrangement between gov-
ernment agencies and farmers. Governments are trying to do too much and have far exceeded their
realm of comparative advantage. Farmers have been excluded from irrigation management decisions
that they can and should—from an efficiency perspective—be involved in.

This volume reports on four countries where the state’s role in irrigation management has undergone
fundamental change and where the result has been a much greater management role for farmers. Are we
placing an onerous burden on the farmers, or are we creating an opportunity for a new type of produc-
tive partnership to emerge between the community of irrigators and the state?

In the cases presented in this volume, the net result for most farmers is clearly positive. Overall,
farmers are receiving better service in return for their involvement in system management. Farmers are
paying more for this service than they did under the government’s management; in some cases (Mexico)
they are paying much more. But the results appear to be worth it. So far we do not see irrigation system
management reverting back to the state once transfer has been made to the irrigators. The experience, as
the case studies show, is not without problems, and it is fair to say that full management transfer to
farmers is not the appropriate solution in every case. But it is clear that a participatory approach to
irrigation management can help revitalize the irrigation sectors in many countries. The cases in this vol-
ume have much to teach us.
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Benefits and Second-Generation Problems of Irrigation
Management Transfer in Mexico

Enrique Palacios V.

Summary

Mexico has served as a model for other countries considering irrigation management transfer programs. The trans-
fer program there began in 1988 following a set of sweeping economic reforms that were introduced in 1986. A
powerful new water resources agency, the National Water Commission (CNA), was created in 1989; a new water
law was enacted in 1992 and approved by Congress in early 1994. By the end of 1996, 87 percent of the area under
medium and large irrigation districts in the country had been transferred to users” associations to manage.

The CNA had the lead responsibility for carrying out the transfers of management vesponsibility. They held
extensive preliminary meetings with both ejidatarios and landowners, touting better and more responsive service
and greater efficiency before the user’ associations were formed. They also promised government assistance with
system rehabilitation and equipment purchases, promises that were only partially kept.

Because of tensions between ejidatarios and landowners, an arrangement was worked out whereby a representa-
tive of one group served as the president of the board of directors of the association, while the post of treasurer was
filled by a representative of the other group. These posts alternate between groups at every election. A general
assembly, usually made up of all landowners and representatives of the various ejidos involved, elects the board of
directors. The capability and energy of the directors selected by the general assembly have been critical determinants
of association effectiveness and sustainability.

Federations of users’ associations are being established at the whole system, or district, level to manage the main
system. A representative nationwide federation has also been established to represent the irrigator’s interests.

In a farmer opinion survey, about four farmers out of five indicated they thought irrigation service and mainte-
nance had improved since the transfer. Data on water use, however, indicate that, on average, systems are using
somewhat more water per unit area after the transfer than before. Systems are generally in poor condition and in
need of rehabilitation.

The most dramatic results of transfer have been financial. In the early 1980s, the government was providing
about 80 percent of the funds needed for system operation and maintenance (O&M). Today the figure is about
25 percent. At the same time, irrigation fees have increased more than fourfold. Many associations are branch-
ing out into other economic ventures, including credit provision, joint input purchase, and farm equipment
rental to members.

Second-generation problems are emerging. These include conflicts over water, often with municipalities,
due to poorly specified rights; insufficient revenue to support proper O&M; poor accounting and bookkeeping
practices; widespread firing and hiring of staff when directors change; nepotism in staff appointments; and the
use of director positions as political springboards. Other problems stem from the poor condition of the irriga-
tion infrastructure and the failure of the government to fulfill rehabilitation and modernization commitments
and duplication of effort and poor coordination between associations and the CNA. After its downsizing, the
CNA is top-heavy with managers and directors and requires a thorough reorganization to adjust its structure
to its new role.
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Introduction

The climate and soil conditions in most of Mexico are not suitable for rainfed farming. Almost two-thirds
of the country is arid or semiarid. Average expected annual rainfall with a 50 percent likelihood is 684
millimeters, whereas the average evapotranspirative demand is around 1,400 millimeters—twice the
demand of rainfall. Rainfall is generally distributed in the summer and early fall months.

As to the soils, the conditions are not favorable either. Thus despite the nearly 2 million square kilo-
meter surface of the country, two-thirds of the surface is mountainous or hilly with steep slopes unsuit-
able for agriculture, and another portion is desertlike. Only 30 million hectares (ha) have suitable slopes
for farming, most of them in barren lands. Under these conditions, irrigation is essential to obtain eco-
nomically productive harvests. Table 2.1 shows production data for 1993.!

The value of the irrigated yield is 56 percent of the total, though the irrigated harvested area is only 29
percent. The productivity of irrigation farming is 3.2 times that of rainfed farming, which shows the
importance of irrigation to the supply of food and raw materials.

The area under irrigation is divided into two types: irrigation districts and irrigation units. The irriga-
tion districts, of which there are 82, encompass about 3 million hectares.? The size distribution of the 79
completed districts is shown in table 2.2. District irrigation is also called la grande irrigacién (large irriga-
tion) and was, until recently, managed by the government. There are more than 30,000 small irrigation
units with a nominal area of about 2.5 million hectares. Unlike the irrigation districts, such units have
always been operated by their users.

According to the Federal Water Law of 1971, irrigation districts should be managed by the federal
government. However, by the end of the 1980s the government was subsidizing almost 75 percent of the

Table 2.1. Production Data, Mexico, 1993

Area cultivated Area harvested Value of production  Productivity

Type (hectares) (hectares) (millions of US$) (US$/hectare)
Rainfed 13,967,621 12,393,870 3,078 250
Irrigated 5,238,254 5,029,456 3,997 795
Districts 3,100,662 3,004,142 1,970 656
Units 2,137,595 2,025,314 2,027 1,000
Total 19,205,875 17,423,326 7,075 406

Source: SARH (1994).

Table 2.2. Sizes of Irrigation Districts

Irrigated area (hectares) Number of districts Total area
Less than 10,000 23 131,900
10,001 to 50,000 39 980,821
50,001 to 100,000 9 690,256
100,001 to 200,000 3 374,817
More than 200,000 5 1,158,377
Total ’ 79 3,336,171

Source: Author’s research.

1. This chapter uses an exchange rate of US$1 = M$8.
2. Three irrigation districts are under construction and only partly operational.
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costs of operation, maintenance, and administration of the districts. This fact, contrasted with the total
absence of support to the users of the smaller irrigation units, created a privileged group of producers in
irrigation districts. Moreover, in spite of the large governmental subsidy, districts were not receiving
adequate maintenance, causing deterioration of their infrastructure. Mainly for these reasons, beginning
in 1988 the federal government decided to transfer responsibility to operate, maintain, and manage the
irrigation districts to organizations of users.

Many problems arose as the transfer process began, as discussed later. The most important problems
are the following:

e The Water Law forced the irrigation agency to divide districts into smaller irrigation units that
would later be called modules in order not to confuse them with units.

e Water charges were raised more than 400 percent in order to achieve financial self-sufficiency asa
precondition for {ransfer.

® Opposition arose within the National Water Commission (CNA), because staff thought they would
be negatively affected by the transfer.?

* Organizing water users’ associations (WUAs), which would be in charge of operating the mod-
ules, was difficult.

* The process of dividing the irrigation districts into modules proved to be challenging.

Despite initial difficulties, the process has been carried out successfully, and so far (1997) more than 88
percent of the districts’ area has been transferred. However a second generation of problems is being
detected. These problems require study, analysis, and action to resolve.

National Context

After the convulsive phase of the Mexican Revolution from 1910 to 1920, another 20-year period of ad-
justments and socioeconomic changes followed, during which an industrialization policy was formed,
and major hydraulic works were begun. These innovations allowed agricultural production to increase.
In the 1950s, a stabilizing period of growth began. Financial, fiscal, and monetary policies suppressed
inflationary pressure and created a suitable atmosphere for increased internal savings and expanded
private and foreign investment. A change in agriculture took place in this period with the advent of the
green revolution, which led to significant increases in the production of food and raw materials and kept
the peso stable (Wionczek 1971).

However, from the 1960s on, the Mexican government pursued a closed economic policy in order to
strengthen national industry. In the agricultural sector, a policy of subsidies was defined, both for inputs
and outputs. During the 1970s, the policy of subsidies was expanded, along with government takeover of
many companies. This provoked a significant increase in the government’s internal and external debt. The
resulting instability of the peso brought about its devaluation, after being stable for more than 20 years.

These policies compelled the government to increase significantly the external debt; it grew from US$4
billion in 1970 to more than US$80 billion in 1982 when government subsidies were covered mostly with
the funds obtained from foreign credits. The discovery of large oil reserves in the southeast of the country
provided collateral for borrowing; however, when the price of oil fell, the ability to borrow was reduced.

By the end of 1981, the economic situation was serious, with an overvalued peso and a large govern-
ment debt that required foreign currency for the payment of the interest. This forced the government to
devalue the peso once again in early 1982. Eventually, the government could not pay its international

3. Most of the acronyms for names of Mexican organizations represent the Spanish names rather than their
English equivalents and thus do not correspond with the translations given. The reason for this is that the acronyms
have often become words in themselves and would be unfamiliar to both Mexican and international readers if they
were changed to represent the translation.
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creditors, and another devaluation took place that affected the entire national economy. Nevertheless,
policies of protectionism and subsidies were retained for another five years. The price was a considerable
increase in the rate of inflation, which reached an annual rate of 200 percent in early 1988, and a contrac-
tion of the gross domestic product (Inter-American Development Bank 1984).

This dire situation forced the government to modify its economic policies significantly. Starting in
1986, a series of changes was introduced-—economic liberalization, entry into the General Agreement
on Trade and Tariffs (GATT), reduction of subsidies, fiscal policy reform, and the initiation of a
privatization program.

As the six-year presidential term (1988-94) started, the new National Plan of Development 1989-94
was presented, and a new economic program to open all sectors of the economy was ordered. The plan
also called for the privatization of most state companies. These policies served as the basis for a change in
agricultural policy. Based on the new National Plan, the Integral Program for Agricultural Moderniza-
tion 1990-94 was elaborated.

Among the most noteworthy changes in agricultural policy, the modification of Article 27 of the con-
stitution stands out. The outcome of this change was a policy that allowed ejidatarios to become owners of
their plots and to form mercantile associations with private entrepreneurs for the exploitation of their
lands. Another change in the Water Law allowed the creation of a market of rights to water and estab-
lished a Public Register for Water Rights (REPDA). Moreover, fiscal policy was significantly modified to
support the processes of privatization. One consequence of those changes was the government’s decision
to transfer the operation, maintenance, and management functions of irrigation districts’ infrastructure
to organizations of users created for that purpose.

Agriculture

Water is a vital element for agricultural production and for economic development in general. However, the
spatial and temporal distribution of water in Mexico restrains its use. Because of this distribution, it has
been necessary to build a large infrastructure to capture, store, and allot this element among water users.

ProrTaBiLITY. Table 2.1 illustrates the importance of irrigation to the country’s agricultural production.
More than half of agricultural production is obtained by irrigation farming, though the harvested area
represents less than 30 percent of the total. The productivity of irrigation farming is 3.2 times that of
rainfed farming. Economic productivity in irrigation units is 50 percent greater than in irrigation dis-
tricts, both because the cultivation patterns are more profitable (table 2.3) and because their smaller size
and reliance on groundwater induces them to use resources more efficiently. Nevertheless, productivity
in the smallest units is low, removing them from the range of market profitability.

Table 2.3. Distribution of Crops in Irrigation Districts and Units, 1993

Irrigation districts Irrigation units

Crop (percent) (percent)
Basic grains 49.2 415
Oil seeds 15.2 3.6
Sugarcane 3.0 6.2
Vegetables 3.8 6.3
Orchards 35 14.2
Forage 14.0 21.8
Fibers and tobacco 27 1.2
Other crops 8.6 52

Total 100.0 100.0

Source: Author’s research.
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Agricultural productivity has increased in recent years for two reasons: first, less efficient producers
have gone out of the market, which can be confirmed because harvested areas have decreased since 1987
in both the rainfed and irrigated areas. Second, producers have acquired better technology to compete in
the North American market. However, due to the intense competition in this market, the withdrawal of
subsidies, the decrease in the prices of many products, and a raise in input costs, many producers are
facing serious financial difficulties.

HoLDING S1zE AND LAND TENANCY. As shown in table 2.4, 536,438 users on 3,522,323 hectares were regis-
tered in irrigation districts in 1993. Of those users, nearly three-quarters are ejidatarios.

The average areas per user are relatively small, particularly in the irrigation units. However, dispari-
ties in holding; size are pronounced, because both ¢jido and private plots of less than one hectare per user
are common. At the same time, many landowners have farms of more than 50 hectares. And when family
firms are established by combining the landholdings of individuals, land areas may surpass 500 hectares.
According to the new Agrarian Law, it is now possible to establish family farms with areas of up to 2,500
hectares. Sometimes small farmers do not earn enough profit to make a living from agriculture, so they
take other off-farm jobs to increase family income.

Warter Cost. Because water is a scarce resource in many parts of the country, its marginal cost should
be very high. When water comes from overexploited aquifers, such as those in the Lagunera region or in
the Bajio, pumping depths are often greater than 100 meters, and the total cost of water supply, including
fixed and variable costs, can be over US$15 per thousand cubic meters.

In spite of water’s value, the cost for gravity irrigation service is relatively low. This is because, first,
water is generally not priced by volume, and second, even when it is priced by volume, the cost is less
than US$4.40 per thousand cubic meters.

Water Resources Development

Starting in 1947, the government defined a clear policy of water resources development and manage-
ment and founded a state secretariat for that purpose, the Secretariat of Water Resources (SRH). The
SRH was divided into three undersecretariats, one of which was responsible for irrigation. All deci-
sions about the use, exploitation, and management of water were concentrated in this agency. In 1976
the secretariat was merged with the Secretariat of Agriculture and Livestock into one single secre-
tariat, the Secretariat of Agricultural and Hydraulic Resources (SARH). In subsequent years, more
changes followed as secretariats disappeared and new ones were created every six years (in accor-
dance with the presidential cycle) until 1989. In that year, the National Water Commission was cre-
ated with a mandate that encompassed most aspects of hydraulic policy, similar to the situation that
existed under the SRH many years earlier.

Table 2.4. Land Tenancy in Irrigation Districts and Units, 1993

Areafuser
Area (hectares) Users (hectares)
System type Ejido Private Total Ejido  Private  Total Ejido  Private
Districts 1,948,423 1,573,900 3,522,323 388,712 147,726 536,438 5.0 10.7
Share (percent) 55.3 44.7 100.0 725 27.5 100.0
Units 1,070,395 828,270 1,898,665 378,453 140,518 518,971 2.8 5.9
Share (percent) 56.4 43.6 100.0 72.9 27.1 100.0

Note: Units not registered are not considered. Area without irrigation rights is considered to be within the irrigation district.
Source: CNA (1995).



