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INTRODUCTION

Small-scale irrigation systems are attractive for a number of reasons. Their
shorter construction period allows a quicker return to investment, with a low risk
of failure per unit investment. Small-scale projects also promise a .brogd{4
geographical distribution of benefits. They present the opportunity to ma"‘lgej:."fpll:'v
use of local resources. They can also be operated more efficiently than "large '
schemes, in part because they can be managed by those who use them. |

Our focus in this workshop is on strategies to support that subset of small-

scale projects that are manageable by an organization representing a single

community of water users, even if management functions actually or nominally

rest in the hands of an outside agency. (Mini-irrigation systems, owned and

operated by a single family, are not of specific interest here.)
We have chosen to divide small-scale irrigation project strategies into four
components: investment, design, agency involvement, and local community organi-

zation and participation. The purpose of our discussion papers in each of these

‘areas is not to settle but 1o raise critical issues which must be addressed if projects

are to have a desirable impact.

*These papers were prepared at Cornell University for the Water Management
Synthesis II Project, USAID Contract DAN-1427-C-00-0086-00 to the Consortium
for International Development. The views expressed in these papers do not
necessarily reflect those of either USAID or CID. The small-scale irrigation
systems study group at Cornell, directed by E. Walter Coward, Jr., is grateful for
the assistance of Ed Martin on the Investment Paper, Bob Yoder and Christopher
Wensley on the Design paper, and Luin Goldring and Ruth Meinzen-Dick on the
Participation and Local Organization Paper. In addition, we would like to thank
Beth Rose for her bibliographic and editorial work and Betty Van Amburg for her
careful and patient word processing.



Small-scale project development, almost by definition, involves an invest-
ment stratepy, a series of choices made by agencies or communities about what
resources should be committed to a project, and about how, where, when, and by
whom they should be allocated. Often, agency involvement has led to a decline in
community participation, due, in part, to a diminution of community control over
investment and management.

Local involvement extends to design. While the nature of investment is

determined in large part by design possibilities, the design process itself involves

some important choices, not all of them purely technical. These in turn affect."t'h'e )
potential for community control over investment and management.

The process of investment requires interaction between the community of
water users and outside agencies. A variety of agencies may play a role in project
development. . These include national government or parastatal agencies, inter-
national agencies, and local and international private voluntary organizations. The
level of agency support may vary from the provision of loans or technical
assistance to the assumption of authority for the delivery of water down to- the
crop rcot zone, as well as for repair and maintenance activities. The styleof ejf)‘*
agency has a definite impact on project outcomes.

Similarly, the nature of the community and the role it plays: vanes from.
project to project. To be successful, most small-scale. pro;ects requ1re theai;;_
mobilization of community resources, not only for construcuon -and for de51gn but,‘
most importantly, for management. This moblhzauon cannot be assumed w1thout
full community participation in all phases of project development. " This partici-
pation requires a wide base of support for the project within the comrﬁunity.

In the following papers, we explore these strategy components and attempt to
raise what we see as the critical issues therein, illustrating them wherever pessible

with case materials. The papers are far from definitive and do not set forth



specific policy recommendations. Rather, they are designed to stimulate the
identification and discussion of key questions. We see this as ar, essential step in
teh preparation of a moré comprehensive concepts paper. We particularly
encourage workshop participants to address issues raised in all papers, regardless of

disciplinary perspective.



I. INVESTMENT

by

James E. Nickum

Moreover, the lack of capacity among the rural population to
organize itself to build the necessary infrastructure will probably
intensify the requirements of agricultural development for
government funds, and may even exceed the limit that govern-
ments in the developling countries are able to mobilize with their
present administrative capacity.

The necessary condition .or success in agricultural growth
should be . .. the institutional innovations, both in the organiza-
tion of mobilizing indigenous resources and in the form of
international cooperation. . . . The critical consideration in this
regard must be the promotion of participation and initiative by
rural people, without which neither government program nor
foreign aid can really be effective.

(Yujiro Hayami et al., 1975:208,215.)

Let us begin with a premise: the community of water users ‘shofu'l_df'be
responsible for the operation and maintenance (O&M) of a §mall'-scale i‘rrigaytiovn,‘
system. This may seem obvious, but all too often the actions of external agenciejé‘:
make it unappealing for the community to assume this responsibility. |

In some cases, the end users have been responsible not only for O&M but}if‘o"rf
all the fundamental irrigation tasks of acquiring 'w_'ate__r rights, cghstructing;'
allocatihg water, carrying out maintenance and re}péir, 'mobili'zihg resources, and"»
managing conflicts. Because outside agencies are not usually involved in th,e‘s"é: Ef
systems, we do not often hear about them. We do hear of nurhé?ous éas‘e#,
however, where the community does not assume the duties and burdens of O&M
after an outside agency has built or rehabilitated a small-scale pr‘qje'ét.‘ Does this
mean agency intervention is impossible, unless the ageﬁi:x . wénts'to assume

responsibility for all tasks of water management?



Clearly not. There are numerous examples of successful agency support,
where the community has assumed full responsibility not only for O&M but also for
a significant share of the costs of rehabilitation. For example, Hafid and Hayami
(1979:124) report aggregate "inducement coefficients" (government subsidy plus
locally mobilized resources divided by government subsidy) of 2.0 to 3.4 for
Indonesia's subsidi desa program (1969-74), with individual céses much higher.

In existing irrigated areas, the local communities usually already contribute a
large amount of resources, especially labor, to the maintenance of the system. In
what is probably a typical instance, in Tamil Nadu, India (researched by Meinzen-
Dick, 1983):

While the anicut diverting water from the river and the main
channel delivering water to the first three tanks are government
facilities, Sananeri Tank is locally owned and operated. And the
costs of operation and repair, provided by the cultivators them-
selves, are considerable. The major costs are payments to the
local association's "staff" for maintenance and water distribution
activities, provision of their own labor for repair work, and cash
contributions to the tank fund for other incidental costs.

Meinzen-Dick (1983:121) estimates that the value of the total
(annual) contributions to the association's operational costs (in
terms of the 1982-83 rice prices in the area) was approximately
US $35 per hectare. . . . An interesting comparison is . . . that
the Public Works Department of Tamil Nadu expends approxi-
mately US $2.50 per hectare on repairs (each year).

(Coward, 1983b:14)

These high recurrent costs have often led community organizations to turn to
the government not to so much to augment as to replace local contributions
- (Pradhan et al., 1983:17):

Recently community irrigation organizations have been
turning more to the government as a source of resources for the
improvement of systems. . . . When applying for and receiving
government assistance, the local irrigation organization gives up
some control over what work is done and how it is carried out. In
some cases it appears that the organization's efforts are beginning
to be more focused on pursuing external resources at the expense
of the initiative and effort required for operation and mainte-
nance of the system with local resources. "Grantsmanship" is
becoming the mode of operation instead of "self-help."



Our hypothesis is that one key to involving a community lies in ensuring its

control over the processes of investment and management. An agency that wishes

to support small-scale investment without assuming management responsibilities

over it in perpetuity should ensure that the commupity is in the driver's seat.

What does .it mean to be in control ‘'of the investment process? We have

identified the following critical areas of decision making. There are undoubtedly

others.

L.

Decision to invest and site selection. The community should feel the need

for a project before it is initiated. Where possible, it should do thé
initiating. At present, it appears that most agency-supported, small-scale
irrigation commitments are made in response to direct or indirect
requests by the beneficiary communities. Is this an informed choice? In
most cases, it probably is. Is it in response to the prospect of receiving an
economically excessive external subsidy? In most cases, it probably is.
Complementary investments by outside agencies, such as in marketing
facilities, may affect a community's assessment of the desirabilify of
irrigation investment, as do state pricing policies. We will not ’déal With
these directly here because we are focusing on the irrigation decision

making process. The larger context should not be ignored, however.

mChoice of components and setting of priorities for development and

rehabilitation (see paper by Walters and Norman).

Choice of technology, especially factor mix, for construction. Although

we often think of locally funded irrigation as being done exclusiv‘ély with
local resources, communities are increasihgly aware of the properties of
externally manufactured inputs, such as concrete and -pumps.  The
problem of factor choice is more likely to bé one of the different

availability of resources to different decision méke'rs. - In general,



communities can mobilize labor more easily than outside agencies can.
Agencies can usually mobilize funds and imported machinery more easily
than communities, although the rapid spread of privately owned tubewells
in many parts of the world indicate a considerable local capacity for
mobilizing funds.

Local irrigation associations can be quite entrepreneurial in acquiring
funds (Meinzen-Dick, 1983:117-18):

In some areas where the Fisheries Officers at the Block
Development Office stock the tanks, the Panchayat Union
(or Revenue Department) may hold an auction for the
fishing rights to the tanks. But Palanisami and Easter
(1983:82) report that an effective ayacut association may
still control and get the income from fishing by ensuring
that only one bidder attends the auction and takes the bid
at a low rate. Then the association auctions the fishing
rights with open competition, and uses the difference for
the tank fund. . .. Wade reports a similar reauctioning of
the toddy license in Andhra villages to benefit the local
irrigation association.

Choice of technology for management. Capital and labor are to some

extent substitutable for each other in management. In general, one might
expect locally controlled projects to have a rela;cively labor-‘ihfe.-*sive (and ‘
supervision-intensive) approach to management.

More importantly, there are likely to be important differences in the
choice of organizational "technology" and its impact upon resource
mobilization. The question of local water user organization i:s particularly
complex. Informal organizations are often more effective than formal
ones (Meinzen-Dick, 1983:127), yet it is difficult to provide outside
assistance, especially loans, to an entity which 1s not legally cbnstituted.
Government-sponsored formal wat'et; u‘sers';' asébc’iations have a mixed
record. Those which have bee:: built from within, és in the Philippines,

appear to be able to mobilize adequate local‘resour‘ces at the same time



that they provide reliable conduits for outside assistance. In other cases,
however, expecially where such associations are set up by the state,
sometimes including agency officials on their governing boards, their
conduit role appears to conflict with their ability to mobilize resources
(Meinzen-Dick, 1983:127).

The Irrigation Panchayat Committee for another large tank in
Ramanathapuram District has both elected cultivators and
statutory members from several government agencies.
According to Rajagopalan (1982), this organization appears to
be functioning adequately, particularly in maintenance tasks
because the organization is empowered to do urgent repairs °
and then be reimbursed by the P.W.D. (Public Works Depart-
ment). It is also useful in that it provides a regular forum for
cultivators and representatives of government agencies to
meet to discuss tank problems. However, the larger formal
organization has difficulty collecting fees from the cultiva-
tors, whereas the informal organizations along the distributary
channels can collect contributions to cover their expenses
“quite easily.

Pace of construction. External agencies have different time imperatives

than do farming communities. Agencies operate under annual budgets,
and prefer to complete a small project, from design to handover, within a
single fiscal year. Rural communities operate acCording to the cropping
calendar, and may be willing to adopt a icshger construction »pérlibd,

especially if it alldws relying on community labor.

Area to be covered by the project; irrigation norms. Local communities
are likely to be r_nbre senstive to existing w;ter. and land use rights (see
below). They also tend to have a better understéhding of local cropping
possibilities and soil conditions which affect the likely consumption of
water than do the I"cons'cruc'cion" agencies which are usually ih charge df
external involvement in irrigation ;'nrojects. "Service" agencies, such as
agricultural extension, are likely to be better ’informe‘d about local

conditions.



7. Uses of the project. Greater consideration may be given to nonirrigation

uses of a project, both its water and its facilities, where the community
has the power to determine its objectives. (For further discussion, see the
paper by Lynch.)

Underlying all of these decisions are questions of information and the
rights to resources (Grossman, 1974:33).

There is always a cost attached to obtaining and processing

information and maintaining communication lines, and, other

things equal, the more centralized the organization (or

economy), the greater this cost. . .. The choice between more

and less centralized economic institutions therefore hinges in

some measure on the corresponding information cost.

One of the strongest arguments in favor of community control over the
investment process is that it reduces the agency's burden of gathering information,
especially that which is location-specific. Too often, an agency, acting:'more or
less alone, makes vital investment and design decisions on the basis of very little
information about each site (see paper by Norman‘ et al.). One approach to
improving this situation is to develop effective rapid information gathering and
assessment techniques. Another is to establish decision making proceduresf which
make use of the already existing availability of most of the relevant data within
the community.

For example, site selection might be based on explicitly competitive bidding
for limited state matching funds by the communities,‘ with appropriate documenta-
tion and verification by the lending authorities. These bids could include the' share
of total expenses which the communityv is willing to assume. Where nonproductioh
goals such as equity are explicit state objectives, they could be included in the bids
as well.

Similarly, communities alreadyhave rights to many of the. resou‘roes required

for a project. Yet these r1ghts are sometimes overlooked by agenc1es, often on the

premise that the rlghts of the broader communityy, the state, take precedence over
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those of the locality. In one extreme case, in Himachal Pradesh, the government
requires communities to surrender ownership rights over their existing facilities as
a prerequisite to their making an application for government rehabilitation
assistance.

In general, there seems to be a trend towards the state assuming ownership
rights over those small-scale projects in which it becomes involved. It is not at all
clear why this should be so, inasmuch as it leads to an extension of state
responsibilities beyond its administrative capabilities, while locals are likely to
view it as either a confiscation of hard-earned assets or as an opportunity to
relieve themselves of the obligations of ownership. Partly in response, policy
" makers increasingly accept the need to "give the farmers a sense of ownership," so
that they will not disencumber themselves. The best way to give the farmers a
"sense of ownership" is presumably to make them the owners, and ensure that fhey
remain so. The invocatfon of eminent domain, either implicitly or explicitly, will
only botch things up.

The resources used in small-scale irrigation projects include land, water,
existing facilities where present, skilled and unskilled labor, new capital, and
information. There are a number of tactical issues of investment support involving
each of these factors—for example, the role of contract labor versus obligated
labor and grants versus loans versus matching funds. The resolution of these issues
depends in large part on local conditions (e.g., tradition of labor mobilization, level
of monetization of the local economy), but, even more crucially, on the loci of
owne::ship and responsibility.

The existing patterns of the various rights embodied in ownership——rights to
access, use, exclusion, transfer and disposai-‘—are usually quite complex,
especially in areas with a history of irrigation.: For ,ek‘xample, in some cases, water

rights are not vested in land ownership (for Mexic‘an:exg.'mp:les, see Lees, 1974). In
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others, water rights, although vested in land, may be distributed more equally. In
the Teotihuacan Valley, Mexico, the state inadvertently dispossessed a number of
small landowners by allocating water in a rehabilitation project in proportion to
holding size (Millon et al., 1961). In Nepal, there are irrigation associations where
water rights are tied to the land, and others which have highly sophisticated
commercialized ownership of water shares (which vary as a fixed proportion of
available surface supplies) which may be sold and even increased through new
equity issues (against increases in the total supply). None of these associations are
legally registered.

Ignoring the existing pattern of rights can lead at least to difficult bargaining
between prospective gainers (and their agency backers) and losers. Again, in
Nepal, a local government (panchayat) subsidized the extension of an irrigation
channel into a previously unirrigated downstream settlement without taking into
account the existing agreement between its own upstream settlement over sharing
the water source with villages in a neighboring panchayat who had senior rights.
Attempts to convince the senior villages to accept an uncompensated reduction in
their share of the water source fell on deaf ears (Pradhan, 1982).

From a historical perspective, most of the issues in this paper are more
deja vu than new. For example, according to Maass and Anderson, 1978:119-20:

When near the conclusion of the sixteenth century the land-
owners of Alicante decided to build Tibi Dam, they appealed to
the king for help. Philip the Second responded with protection
and limited aid. He gave license to the city of Alicante to build
the dam and to borrow money for this purpose. Although he
refused to provide capital because the work would in good part
benefit existing landowners, he agreed, after obtaining approval
from the church, to assign the proceeds of tithes and first fruits
from the lands to be benefited (that is, 10 percent of their crops)
to the city to amortize the costs of building the dam. He agreed
not to take any profits himself from the water; and he provided
the services of Spain's most distinguished hydraulic engineer,
Juanelo Turriano, to review the plans and supervise the work.
Finally, he agreed that authority and responsibility for distribut-
ing water from the dam would remain with the city so that the

farmers did not lose control over their destinies to any significant
degree.
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Not all of Philip's successors followed his hands-off policy, though. In 1739,
the dam became part of the royal patrimony, and a royal agent was placed in
charge of dam management and water distribution. Control returned to Alicante a
century later, but fell victim to Spanish politics between 1936 to 1950, with first
workers' groups and then the provincial government taking over. Maass and
Anderson (1978:121) note by implication that state control was not developmental:

As in the early eighteenth century, the farmers of Ali.cante
appear to have paid a heavy price for their region's support of the
loser in a civil war.

In sum, is it wise for the farmers to give the state a sense of ownership over

their small-scale irrigation systems? Ownership is not support.
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II. ISSUES OF SMALL-SCALE IRRIGATION SYSTEM DESIGN
by
W. R. Norman, M. F. Walter, and D. Merrill

l. OVERVIEW: SETTING THE PACE

In general, irrigation can increase agricultural output by extending the length
of the growing season, enlarging cultivated areas, and reducing the risk of crop
failure due to unfavorable crop water regimes. Technical innovations in irrigation
should provide for greater production through improved availability, quantity, and
timeliness of water application. Small-scale irrigation (SSI) systems have a number
of attractive characteristics, including the speed with which they can be
completed, their technological simplicity, and their appropriateness for local
manag;ement. Highly trained professionals, both managerial and technical, are not
as necessary as they are for large systems. Most important, lbca_l technical skills
and resources can be more fully exploited in the construction and maintenance of
these systems.

Sharing a common source of water calls for cooperation among the users.
Experience has shown that such cooperative efforts are most successful if they are
not too large (Stern, 1979). As these systems are to be locally managed, designer‘s:
must be sensitive not only to technological appropriateness in terms of ,cost_.ot
sophistication, but also give close consideration to acceptability, applicability, and.:
manageability to the local farmers and community (Underhili, 1982). It is crucial
to involve local people in the design process if these goals are to be achieved.

Too often, those involved in system design do not recognize the investments in
1rr1gat10n already made by the farmers. Yet the selection of the most approprlate

type of system requ1res a greater understandlng of established 1rr1gatlon practlces
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based on indigenous technology. This knowledge must then be emphasized in the
design so that the local resource base can be most effectively utilized. In some
cases, the indigenous technology is more appropriate than that offered by outside
agencies.

Agency designers of small-scale systems are confronted with an enormous
range of physical, social, historical, and cultural conditions. These difficulties are
compounded by their inadequate experience in incorporating these variables into an
irrigation scheme. Often, when conventionally trained de51gners become involved
in 1rr1gatlon development in third world countries, they inappropriately transfer to
the design and construction technology of large-scale developments to SSI,
frequently resulting in management and operation problems. Further, if. svmall-
scale projects are to avoid many of the difficulties which have historically
bedeviled large-scale systems—poor water management, insufficient land
leveling, soil problems, input supply bottlenecks, introduction of locally ina’ppro¥-
priate crops, lack of suitable internal incentives, etc.—then they will have to be‘ |
viewed from a somewhat different perspective than larger systems, and appro-, .
priate technologies and guidelines for small-scale development must be developed.

These yet-to-be-ldentlfled technologies and gu1del1nes need to cover a broad
spectrum of physical and technical criteria, ranging from water source and storage _
needs to adequate and functlonal water distribution ‘methods and IWays. -of
minimizing,maintenance problems. (In addition to the strictly'technical,criter'ia,‘ .

‘ there are numerous other—social, economic, polltlcal—crlterla whlch de51gnersf‘}'»' :

cannot ignore that interact with the: technlcal issues and play an 1mportant role 1n’ o

the design process.) In order to account for the great number and uncertamty of
the variables in the desxgn process, there is a pressmg need to work toward simpler
de51gns and de51gn requnrements, allowxng for maxlmum flex1b1hty in‘ the de51gn :

process. Optlmal de51gns for SSI systems w1ll generally be local labor intensive,
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draw heavily on local resources, utilize and adapt any existing irrigation technology
when possible, and require a low capital investment.

The intent of this paper is to raise a number of key issues and technical
shortcomings within the design process and to suggest some possible strategies that
-might alleviate these problems. In such a short discussion we will, unfortunately,
raise more questions than we can answer; but by raising» these_ issues and
occasxonally drawing on various field experiences, we hope to stimulate further
thlnklng on this important topic. The small-scale design process deserves separate
status from the conventional large-scale approach, as these community-managed
systerns pose unique constraints on the system and its design which oftent‘eXte‘n‘d.

beyond the context of existing technology of large-scale developments.

2. IN SEARCH OF THE CRITICAL DESIGN QUESTIONS: ISSUES IN THE SSI
DESIGN PROCESS | |

2.1 The Conventional Approach

Before examining any one design con51deranon individually, it w1ll be
helpful to begin this discussion with a common understandmg of the de51gn process )
in general. The conventional irrigation design process ‘typically follows a general,
progression of steps. This conventional approach will ‘serve as a framework for
discussion. The essential components of this process a're cutlined in the fol;lowing_'
seven steps. While irrigation system design is by no ‘rneans hecessarily conﬁned 'to '
the seven steps identi.fied here, these do focus oh the or‘itical design stages aﬁn,d the
principal issues of standard irrigation design. o

L. Pro;ect Site Identification. The ﬁrst step in the des1gn process: 1s to

determlne Wthh project sites will be con51dered for pro;ect development. Certaln "

mlmmum requ1rements are necessary (e. g., a: water source) before a: 51te is even"“
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considered for development. Minimum requirements should not only be based on
physical characteristics of the site, but should include social or political criteria.

2. Data Acquisition and Survey of Resources. The initial stage in all

projects requires the assembly of a certain body of baseline data. These data will
usually be both regional and site specific, and typicall‘y include information
regarding: topographic details, rainfall and other hydrologic processes, crops ‘and
soils, as well as an assessment of local resources (physical and humen). -

3. Evaluation of Water Demands. The primary function of the irrigation

system is to meet the water demands of agriculture. The assessment and:
quantification of these demands requires evaluation of crops and cropping:'ﬁatferhs,

rainfall (amount and distribution), evapotranspiration, soils, etc.

4. Alternative Water Source Developrhent. Once the water sedrCe or
resources have been identified, and the water demand has been evaluahted, the
choice of source development which will meet the demands within the constraints.
of the system to be developed is identified. In most areas there may be only one
possible choice, whereas some sites may offer severkal alternative sour‘cesv for
development. The supply of water to be made available will sometimes dep’e'rjd;e;r:i‘.“
the extent to which the source is tapped (e.g., groundwater or large riVers).

. Synthesis of Irrigation System. The technical aspect of irrigation

development requires the capture and delivery of water to the farmers. There mey
be a number of schemes that will accomplish this goal. S')}stezmysynt‘hesis involves
identifying or selecting, and synthesizing the indiyijﬁd_ual components of the

irrigation system in the most appropriate and accep';a,b.le; manner.

6. Design of Infrastructure. This step is fu‘suallvy thought of as the "core""
of the design process and involves the technical "engineering design" proper. . The :
irrigation system components (structural and operatiohal), selected in the previous

step are actually specifically defined (or designed).
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7. Project Implementation. This stage involves the actual construction

phase of the design process. This will generally include the organization of the
group responsible for construction; collection and stockpiling of materials; mobili-
zation of labor; and actual physical construction of the works. Management and
scheduling of construction -activities, quality control, and availability of financial

resources are important considerations during project implementation.

2,2 Small-Scale Design Limitations

The following discussion will take each of these design steps individually
and focus on the design limitations as they pertain to small-scale develOpmehts.
Although the discussion may raise issues that are also concerns of large-scale
irrigation projects, these design criteria will be analyzed strictly from a small-
scale perspective. There will be many questions concerning ir;igation development
that are not discussed, but these comprise a body of issues already covered in much
of the available literature.

2.2.1 Project Site Identification

Selecting an appropriate site for developing an irrigation resQUrce
becomes a vital consideration when defining the broader and overall limitations of
a given irrigation development scheme. At any level of agency involvement (e.g.,
national, regional, or local), more sites should be considered for potential projects
with SSI than with LSI. The criteria used for selecting among the poss1ble options.
should 1nclude an assessment of local interest in developmg and assummg respon51-”
bility for the system.

Initial selection of a site, or sites, to be considered by government
agencies for SSI development can be done by first locating sets of environmental
components ,(e.g., water source, soils, suitable microclimatgs); rgquifed for

irrigation and then assessing local community interests and capa'Cify ‘to assume
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responsibility for a SSI system. Alternatively, agencies can require communities to
take the initiative in demonstrating that a site should be considered. Under this
alternative, communities would not only have to attest to their interest and
capability but would also have to prove that they have a legal right to a potential
source of irrigation water. In the Peruvian Sierra, it was found that both of th_ese
approaches were being taken to initially identify potential SSI .,projects.L Ih oriéﬁ_j
case, a regional agency had identified about twenty potentlal sources of 1rr1gat10n:
water and considered these as alternative SSI project sites. Communities were also
found where the people felt they had collected all the necessary 1nformat10n to
verify that irrigation was potentially viable, and they were trying to attract.
government agency interest in helping them proceed with project feasibility studles
(Keller, 1983). |
Such field experience suggests that because local interest and ability to
assume the responsibility for SSI is so important, initial site selection is best put in
the hands of the local people. However, the specifics of how local’communities
verify that they should become part of the set of potential sites to be con51dered
by agencies remains hazy. What criteria need to be met to show that a slte has~:
potential? How are agency goals and policies considered in the site selectlen
process? What is the process by which local communmes can present thelr case m |
the format required by development agencies? For example, one pr1vate voluntary |
organization (’VO) in the Peruvian Sierra sa1d that the local commumty effort to‘
develop a SSI project was repeatedly delayed because no one understood the"?'
required government process (especially red tape) for project submission '(Kel"l’er,:"
1983). N

2.2.2 Data Acquisition and Survey of Resources

The limited availability of economic, soc1al hydrologic, topographlc, andv

agronomic data severly hampers the SSI design process. Adequate data are scarce
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due to the wide diversity and geographic spread of the project areas, and small-
scale projects usually lack the resources (money and manpower) necessary to
independently gather such information. The overriding issue for the engineer
designing small irrigation systems is how to obtain the limited amount of necessary
data that can be optimally utilized in synthesis and design.

One readily available source of information is thé' local farmers. They are
usually intimately acquainted with the local cropping pa_tterns, topography, soils,
etc. They should also be consulted for information on rainfall patterns and other
hydroldgic details—especially extreme events——where such information is scafcg .
or questionable. For example, recurrent dry-season irrigation problems and.né'ar
project failure could have been avoided in a small Niger River rice schéme in
southern Niger, had such steps been taken in the design process. The infakellevel
of the centralized pump system was based on a ten-year low-flow record taken on a
downstream bridge. As a result, most annual low-flows recede not only below the
intake level, but away from the intake due to the wide, flat, and shallow nature of
the river at the project site (Moris et al., 1982). Simple consultauon with local
farmers along the stretch of river to verify the Eecqrded data would have
prevented what is now a serious, built-in infrastructural problem.

Experience has shown that collecting these data and utilizing local
feedback can be \)ery difficult. Only after numerous visits over several monthsk to
the Cherlung farmer-operated irrigated system in ‘Nvepal, with the specific
objective of understanding the management system, was ’if}discovered that a unique
system of allocating water use rights for members was in use (Yoder, 1983): The -
fafm_ers were not hiding information, but rather the knéWledge that was sought was
'so obvious to them from their lifelong experieize that they did not think of
explaining it. Until the system was understood, the right questign cbuld not be

asked.
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According to engineers with experience in the Philippines, where a
participatory approach to irrigation development is being followed, the initial stage
of the project is very slow. Much discussion and many meetings are required to
gather the necessary, pertinent information and to launch the project. But once
construction is started, it proceeds much more rapidly with full farmer support
(Bagadion, 1980). In the end, the engineers' task is easier, and total elapéed tlme
for the project is no longer than with the conventional approach. In addit‘ien‘,'fne?
farmers are in a very strong position to manage the operation of the system.

To some extent, designers must forge ahead and independently develop a
mechanism to collect information as effectively as the local situation per’mfta,' I
should be noted that time constraints on most projects reduce the incentive d’flthe
engineer to solicit local feedback as this can be a time consuming process.

In addition to the strictly data, information pertaining to other ‘local
resources is vital to SSI projects, particularly the assessment of the.available
human resources. The local labor force, skilled and unskilled, should be evaluated
in order to determine the possible degree of local participation in both the design .
as well as construction phases of development. Skills lacking in the c'omm_unjity:: will
have to be imported from outside the local region, or the design should be mod1f1ed o
to eliminate this need. Certainly, among the key local resources that must be ‘
assessed are the existing level of irrigation capability and the technology of the
indigenous irrigation systems. In order to accommodate the inherent scarcity of -
data, SSI systems must be designed for maximum ﬂexibili‘ty.

One design option is to adhere to a "m1n1mahst" phxlosophy, proceedxng
from simple designs and technologies, limiting the scale of 1n1t1al developments,
then modifying and expanding the system in response to needs and hmltatlons -
discovered during these initial stages and to meet growing egmmu}n;‘tﬁ»y’lrrlgatlpn"

needs. A "catalog" of irrigation technologies with a deseripti_dn»'of ’fthe,ci}'cum-
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stances under which each would be appropriate might also reduce the need for
detailed site information during the initial planning process. Technologies ‘from the
catalog would be used for initial cost estimates and system planning, but these
technologies would require flexibility in their design so that they could be retrofit
in the field according to site-specific requirements. These options are discus'sed-
below (see page _ ).

2.2.3 Evaluation of Water Demands

Irrigation systems must be designed to accommodate local water demands
within a given command area. The usual procedure involves assessment of local_
climatic conditions, soil types, evapotranspiration, and some cons1derat1on ‘ of
overall system efficiency and estimated losses of water on conveyance to the fleld,
or from poor distribution patterns. Aside from these essential considerations, SSI
projects are often distinguished from their large-scale counterparts by significant
diversity within the irrigated perimeter. Larger irrigation works typically tend to
involve single or limited numbers of crops, for example, rice.> On'the other hand, in’
observing SSI worldwide, there seems to be more extenslve d1vers1ty and varlety of
crop types and cropping patterns within these systems. In addltlon, SSI may»'
constitute only one component of the local farming systems (e.g., dryland crops
outside the irrigated perimeter). |

This distinction between small and large systems 1s exemphfled in varlous |
cases throughout the world. In South America this is. seen both 1n the Slerra and on
the west coast, where the large-scale works are prlmarlly mono-cropped for
sugarcane and rice production, as opposed to smaller schemes wh1ch support more
diversified farming systems. Similar differences are found in Asian cou‘ntrlesv‘(e.g.,v '
Sri Lanka) and West African countries where larger schemes tend to be mono-
cropped in rlce and smaller perimeters tend to 1nclude a greater dlver51ty of crops

(often intensive multlple-crop vegetable gardens. This, however, is not to 1mply ‘
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that mono-crop small systems are nonexistent. These are found in throughout the
world, primarily in Asia, but by no means can be said to constitute the majority of
SSI practices worldwide.

Such diversity, both internal and external 'te' the irrigatedv area,
necessitates much greater flexibility in terms of amduh’t and timing- of w.ater'"f
application. In fact, by the very nature of size and the 1mplementat10n of local
control, small-scale systems can be more flexible. Yet, the issues ra1sed reveal the
difficulty and complexity involved in formulating how demands in smaller systems
can be evaluated in the design process. In the U.S., where much of the present day
irrigation technology has been developed (for single-cropped, temperate climate
situations), the experience is quite different from the tropics where irrtgation m‘a‘y
be needed during two or three varied cropping seasons. This further compticates .
the need in these areas for the provision for annual fluctuations in raihfall, Wthh 1s
essentially not a part of the U.S. experience, but which can vary widely in theﬂg
tropics. These factors demand increased attention to des1gn cons1deratlons and to
flexibility in order to accommodate annual varlatlons 1n water demand and"-
availability. S o

In addition to the demand for irrigation water, eomneting‘ nonirrigatien~"
uses of water should also be assessed, particularly in the small farm sector where‘
multiple uses from a single source (often the only source) are likely to occur. In
general, irrigation should be incorporated into a 'mdlti-use framework that'
recognizes the needs of alternative uses (domestic, livestock, and perhaps .trans-s;
portation and fishing in large river developments) (see paper by Lynkch' in th1s

volume). This may require some changes from conventional 1rr1gat10n des1gn.

2 2 4 Alternative Water Source Development
The ‘most su1table water sources for small 1rr1gatlon pro;ects from a

physical or technical viewpoint tend to be those wh1ch



a. are small enough to be managed by a single irrigator or a small
group of cooperators,

b. can supply water to scattered or dispersed points,

C. require only moderate initial capital investments,

d. allow a relatwely short period of time between the start of
construction and the availability of irrigation water in the
field, and

e. require relatively unspecialized technical skllls for their
development.

Usually, the least appropriate will be large dams and major river diversions;, and
the most appropriate will be small surface reservoirs, shallow wells, etc. (Fxnkel,
1982). Pumping directly from rivers allows large water sources to be used wi.thout
the problems and cost of large headworks. This method does have limitations if
water level fluctuations within the river are extreme as was observed in the Sahel.
Developing water sources from individual wells is an option where good
quality groundwater is available. Such wells, usually "shallow type," have the
advantage of being located close to the field, thus resulting in lower investments in
conveyance structures. Small systems based on wells simplify organizational
problems, but vtell spacing and overpumping can become serious problems in
groundwater schemes (e.g., Bangladesh, Northwest Region). Conjunctive use of
groundwater with surface water sources is a technology that may merit more
attention. Surface water is sometimes available for irrigation during the- wet
season with very little development needed. Ground water can‘eometihmes he useci"
to supplement the surface source when the surfaee‘water is ne longer available. .A
| One of the critical concerns of design en'gineers ‘in‘volved ‘kwith' irtigetion

structures is the consequences of system failure (e.g.s cohcerns‘regarding faiIUFe’ ‘6f i

headw_orks). Therefore, headworks may be "overde51gned " from an econom1c_ -

standpomt, as a safeguard agalnst fa11ure. Because of the many uncertalntles and':* :

data hmltatlons 1nherent in-SSI de51gn, the tendency to "overdeSLgn" the headworksf
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is an issue that should be addressed. When, for example, should temporary
headwork structures be used and what are the consequences of their failure?

2.2.5 Synthesis of Irrigation System

The synthesis of SSI system alternatives should be done with input from
both professional planners and- local people. A central concern in the synthesis
phase is that of assuring, to the degree possible, that control be in the hands of the
farmers (Underhill, 1982b). Those involved in planning and design must ass‘ess»th"\e
balance of hardware and software employed within the system, along with the
implications of this balance towards resultant and successful local control.. A,lf'or"
example, are large headworks, as found in more conventional designs, need:‘e"d?«
When? Where? When should external resources be invested in concrete, etc.?

In the synthesis of alternatives for optimal SSI designs, c,onsid;e"ra'tion
should be given to systems that are local labor intensive, draw on local resources,
and which generally require a low capital investment. Large capital investments,
which localities will generally be unable to provide, frequently shift control ofa
project to the developing agency; so, to the extent possible, labor and.:lo':c‘:alg
materials should be used. (Loans, rather than grants, should be considerjed‘ for the _
same reason.) Field reconnaissance observations in Petu indicated that succes_sjul' :
SSI design in the Sierra should aim to use abundant and underutilized h‘utnan v
resources and convert them into capital resources (Keller, 1983).

A crucial issue that must be dealt with in the synthesis of the corngonents ‘
of the system is the level of involvement of outside design agencies. How fbavr"'dota./:n:
the system should technical 1ntervent1on take place? Should the design. 80 farther
down the system than conventional LSI design, Wthh often extends to the tertlary
and quaternary levels of development with turnout. controls at the f1eld level and,
when is it approriate to leave .the system more "open-ended," concentratlng on

headworks and leaving the lower end to local adaptatlon? Thl_sts likely to be a
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véry site and/or regional specific issue. In the Sahel, for example, indigenous
irrigatoin systems tend to be very localized, often operated independently by
single farmers, as opposed to what could be called a "regional consistency" more
often found in parts of Asia (Moris et al.,, 1982). Managing and sharing a central
water supply would likely require more external input and control farther down the
system in parts of West Africa, where such "localization" has not necessitated or
induced cooperative water management among farmers. Yet, there is still much to.
be learned about appropriate and effective inducement of cooperative water
management practices in such areas where traditional practice has b’een.sifn"gl'e
farmer/family oriented. The assumption should be avoided, however,.thét. thefgé
areas do not possess traditional water management expertise and practices that
can be utilized in the development of new schemes that require or induce
participatory activities on behalf of a community of farmers.

These issues also imply the need to have a careful and thorough
assessment of local resources as discussed in step number two. An appreciation
and understanding of established traditional irrigatoin practices, based on
indigenous capabilities and technologies, is particularly important so that the local
resource base can be more efficiently utilized and synthe:ized into the overall
design. Too frequently, those responsible for upgrading or enhancing local small
systems have a faulty understanding of what they are replacing, and conventional
designs either do not recognize or account for the inves_tfne'nté already made by the
local farmers. In Nepal a foreign consultant involved in ~th‘e\ ‘rehabilitation of small-
scale systems declared that, "all of the farmers' syétems are in complete disrepair
and not funcfional." He was correct in observing that the systems were not
funct‘io‘n‘ing at that particular point in the cropping cycle. What the consultant did
hot see w'és the annual maintenance activities carried out by local user labor just

before rice planting commenced. Shortly afterward those systems were.put into
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operations. An unrecognized, and more frequently underutilized, resource exists,
for example, among a number of schemes along the Niger and Komadougou rivers
in West Africa, both of which are areas of long-term traditional irrigation
experience. A review of some of the project documents for schemes along these
rivers frequently reveals little or no provision in the planning stages for the
identification or assessment of traditional irrigation practices in the area (Moris et
al., 1983).

Beyond this is the crucial question of how to identify local re’sourceé.
Once identified, how can they best be utilized in the development of SSI «,wc".s'r'ks.
Once this is assessed, what already exists locally can thus be built upon, and c‘yf'u;c.;al
technical gaps which need filling will have been identified in th_e"‘ process.
Consideration must also be given to the fact that in some cases indigenous
technology is perhaps more appropriate than that offered by outside agencies.
More frequently, however, the most important issues that will likely need to be
addressed are those that surround the quesiton of what the appropriate mixture and
intervention is of technologies and management practices that will both exploit
existent local resources and provide the support needed: for-the farmers to e'xércise
and maintain control over developed systems.

The appropriate degree of hydrologic control and dgm/diversion projects
should be decided upon at this stage in the design. In some éreas, opportunities to
optimizé both the hydrologic control (hardware) and. the management cogtrql
(software) may be considered. A careful assessment ‘of existing hardwareg_and
indigenous systems is critical in this stage.

Planning and design of the headworks and main canals of small irrigation
systems is basically an engineering task based on the physical environment, as well
as the social. In some cases, further down the system consideration m‘i'glht be 'gi_v,eh

to the utility of directly involving farmers in locating canals, turnouts, and other
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local structures, and consulting them about trade-offs when choosing the
components of the system.

Much of the potential for SSI development lies outside of single source
systems (e.g., diversions, tanks) and wiii be found in the utilization of mult'iple
point surface and groundwater sources. However, technological improvements are
lagging in the area of water lifting devices adequate for such development and
research is presently rather limited. Most of the literature on small mechanical
pumps is oriented towards domestic use and does not address either volume of flow
or aggregate demands—both of which are crucial in irrigation (Jenkins, 1980; Club
of Friends of the Sahel, 1977). In addition, what has been developed has generelly
not been tapped. How does one determine the type of lifting device to be used?
Key considerations include: (a) energy source—e.g., manual, animal, d'iesel,
gasoline, and solar (the energy issue is a very crucial one in areas where gravity-
fed irrigation is not possible or is nonexistent); (b) user experience—determines
amount of training required; (c) logistic backup—in-country spare parts,
mechanics, fuel delivery, etc. In a very general sense,. water hftmg technologles
need to be suited to the local physical, human, and. economlc condmons of the
region.

Input supply bottlenecks frequently become aproblem in many smaller
irrigation works, particularly in the more remote rt;ral—‘ sections. Methods of
alleviating these difficulties need to be given carefﬁl,;,iprem.editated consideration
in the synthesis of the system components of any scheme on the drawmg board
This is particularly applicable to small pump schemes where 1n-country fuel, parts,'
and maintenance support is crucial to the hfe of the project. "

Finally, are there design choices and actions that.. cen be ‘made at thlS‘ ‘
stage that will prevent or reduce the creatlon of post-rmplementatlon dependen-»

cies? The identification of local resources before f1nal constructlon
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/1mplementatlon is- cruc1al Gaps can be 1dent1f1ed and’ fllled w1th tra1n1ng of locals
(e. g., to build and repa1r) Necessary 1nputs and- supplies need to be assured, w1th
local lnfrastructure, local manufacture and parts avallablllty, etc.’» In gen,eral,
increased local resource use (both human and physical) will often be the most cost-
effective method of avoiding this problem.

2.2.6 Design of Infrastructure

One glance at the data requirements of conventional systeir'n_idefsign -
reveals that an overwhelming quantity is necessary. Both the scarj_c‘ity ‘and
uncertainty of data in third world countries virtually precludes 'elaborate' desfi\gn‘s,
that require extensive, high quality, technical and physical data. When can one |
utilize generalized data; are these data so siteéspeclfic that generalized data have
no utility? For example, one might be able to utilize 'more generalized.}.data‘fin
areas with less extreme topography, such as in the "S'ahe‘l,; but in not moufntaino'us
and more dlsaster prone areas, generally not. L

In order to minimize the effects of these uncertalntles and to avold,,

conventional de51gn requlrements that call for extenswe data, adoptlon of "pre-- f

selected" de51gn criteria is a p0551ble option. In such an approach, the eng1neerj,.'-

would not de51gn a un1que site-specific system for every SSI development, but
rather would 1ncorporate designs of standard structures (e g5 from a "catalog" of
, 1rr1gatlon technologles) These would be "p1eced" together to produce a hybrld: :
| system suited to local conditions, requlrlng a mlmmum of 51te-spec1f1c 1nformatlon.'
In order to 1mplement such a strategy, a set of guldellnes and cr1ter1a must’ be~‘»
“"(assembled wh1ch would enable the englneer to determlne to- what extent a gwenf
proyect areas: falls w1th1n well-known bounds and would not requlre extenswe 51te-‘:’_
spec1f1c data. As yet, such gu1dehnes do not GXISt. T U
Another approach, which is not altogether excluswe of the one above,.

may be to adopt what can be termed a "mlmmallst" approach. Under thlS scheme,
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the project proceeds frOm base'line design technologies (i.e., the minimal necessary
to make it functlonal) and is then modified and adapted in response to successes,
failures, and changing demands on the system. The aim of such a ‘minimal
investment and technology approach is to minimize the possi'bilityv of gross pro’ject '
failure due to inaccurate assessment of the development site varlables.' The deslgn" :
is approached with the understanding that the initial developmem will very llkely."
not be the final product. This methodology would clearly demand a mgmhcant;
amount of design flexibility and resiliency, yet would likely take max1mum
advantage of local resources. As opposed to the more conv_entlonal :p_l_annlng_;.,
design-implementation hierarchy, this type of approach could likely be tallore.d:.‘tﬁo
SSI development to allow for feedback and modification at all stages " in
development. For example, a minimalist approach might be more suited to disaste'r'"
prone, mountainous areas, while a standardized design approach might be more
appropriate in Sahelian West Africa where the topography and climatological.
events are less extreme. In many situations, a modified combination or mix of both
approaches would best fit local conditions.

Irrigation development has historically been hampered due to a critical
lack of engineers and personnel with technical expertise. When will the use of. a
standardized design alleviate this problem? When 'should para-professionals be
trained in these projects? The lack of technica. backs'topping often seems to be an .
inherent problems with PVO's and NGO's. This was found to be a crltlcal sltuatlon‘ff
in the Sahel (Moris et al., 1983). Both are qulte lnvolved worldw1de 1n SSle’ff"
development works, yet the issue of how they can obtaln the: technlcal expertlse"
they require has yet to be solved. As a result, many mlstakes'have ~been made ,that
parallel those of large projects albeit on a micro-scale. o

The lack of "ground truthing" at this stage in the design process seems to

be an inherent problem in irrigation development throughout the world, yet it is
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particularly crucial to smaller schemes where field knowledge is vital. It seems
that engineering design has often been based on extremely limited sight acquain-
tance and does not take into account local logistical and administrative capabil-
ities. Désign technology is often chosen from a distance by individuals with little
awareness of local performance and constraints. Much greater emphasisneeds_ to
be placed on designing the irrigation system in the field. Across West Afriga‘~é
number of sites can be found where minimal tield familiarity on behalf:"bf the -
designers resulted in serious system problems: e.g.; a river dike being ‘built in ipa:;t
over a sand bar; irrigated rice perimeters laid out in extremely sandy >patc’hes of
soil pump intakes placed above annual minimum river flows; drainage ditches
placed at levels where they actually draw water into the system rather than dra‘in
it out; reservoirs with insufficient catchment areas to reach design storage
capacities (Moris et al., 1983),

2.2.7 Project Implementation

Project construction requires labor, materiélsg erUi“pn'i'ent', and‘sqpegyi_son.
One of the primary resources in many devélvdp"ivng‘ épeas isr"laiﬁbr‘.’ : Thls 1s
particularly beneficial in projects where must of thé'rc':ons‘htriqét‘iOh '\\;o_rk '(‘Caﬁk-y be’b
accomplished using manual labor. Not only does the use of’ local la'bio‘rérs ,ge‘nér:aft‘e'
a greater sense of responsibility within the community,‘ but capital needs Wiil be
considerably lower since outside labor need not be hired. The use of indigenOus ‘
materials to replace those that have to be purchased or imported from outside the
community will usually be quite beneficial. Howeve’r, v}vvhven outside Amatérials,mrusﬁc
be utilized, fairly rigid quality control standards'éhould_ be estéblished.

In general, equipment used to construé’t small projects should be’
consistent with the available labor force and type of construction. Most of the
equipment used by local laborers in the construction of small systems will be hand

tools (e.g., picks, shovels, hoes, hand levels, etc.). Heavy equipment will
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sometimes be necessary where rough earthwork is required; small power equipment
may also be useful in some cases.

In order to put the essential elements for construction—Iabor, materials,
and equipment—together in an effective way, close supervision by qUaiified
personne!l is necessary. The acceleration of construction of smail-scale'irrigation
schemes will stretch the capacity of countries to provide good' field supervisors.
Thus, there is a critical need for trained personnel able to manage the construction
of small schemes. -

Training local farmers on the management and maintenance aspectS of
the system is an area where small-scale developments should invest 51gnificant
time and energy. This training could coincide with implementation ina woti<-'-‘learn
framework. A 250 small (4 hp) pump scheme on the Niger River in central Mali
failed to include farmer training/education in the use and maintenance of the -
pumps when the project was implemented. Rather, several nonlocals were traine'ds
and brought in as pump mechanics. The result was a continuing problem of
unnecessary levels of pump failure due to the farmers' lack of knowledge of
appropriate operation and upkeep, as well as effecti\{e ‘communicatlotn P".Q,bl_em?:“f
between the mechanics and the farmers, and a general failure to communi'cate and '
emphasize preventive maintenance measures (Morjis ‘_et'_ai., 1983). It muatv be
stressed that staff training is not equivalent or fully substitutable for-‘vfa:rnter\-
training. | v

“The role of the engineer in the implementation process is very important, B
'yet, in working on the field and v1liage level, engineers and designers have often".
. been the source of critical errors. Too frequently, engineers emphasize'» the
complexity of the technical design and maintain a social distance from the
community. This tends to generate a continuing dependence on the englneer's: .

expertise and services. To allev1ate this problem, planners and desngners shouid be '
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encouraged to work in or near the field. This would provide the feedback from the
initial implementation stage necessary for sound, progressive, and self-corrective
design work.

Perhaps one of the more crucial revisions in the conventional desi'gn and, ,
implementation process would be to redefine or restructure the des1gn; | vﬁ
implementation steps (or phase). The division of responsibilities between des1gners
and implementors needs to be modified somewhat to promote dlalogue and'
exchange of experiences between these two disciplines. This kind of feedbac_k
should not be limited to the design staff, but should also include loca_l’inb'utv and
feedback as well. Finally, the technical design of small-scale irr‘igation' systems
should be planned to minimize delays in implementation. Delays in ‘the construc- '
tion phase, especially in projects where the communxty is heavily 1nvolved, can

result in disillusionment and serious erosion of incentives.

3. CONCLUDING REMARKS

SSI design criteria need to be identified and esta’bﬁshed whichi-’wm.sdp‘plyft‘he"e ‘

rural sector with the sufficient technlcal resources needed to exer se -'andf‘a[

maintain the control and use of local natural resources necessary for 1rr1gated’;‘:¥.
agriculture.  Although a number. of issues have been ra1sed ‘and 'd1scussed'

throughout the preceding pages, many of which are: left unansWered, ‘we heve
sought to emphasize the need for local control. in the deslgn ,process.‘ We ,see‘ th1s -

as a key element in the future of successful SSI d{evelopir'ne‘n't.
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Il. COMMUNITY PARTICIPATION AND LOCAL ORGANIZATION
FOR SMALL-SCALE IRRIGATICN
: by
Barbara Lynch

A. Introduction

Small-scale irrigation projects present ase_t of opportunities for community '
involvement in overall investment, system layout, operation, and management.
Because of their relatively small size, these projectsl can be managed at the
community level. Their simpler technology may permit operation, maintenance,
and some design change to be carried out by workers with general skills V(e.g.",'k'
masons and carpenters) and with local or readily available materials and tools.
Finally, the existence of irrigation structures, roles, and institutions within a
community is usually an indication ‘that human resources are avallable for system
rehabilitation, extension, or upgrading.. |

Small-scale projects not only present opportunit'ies»- for community? involye?
ment, but their success is likely to depend upon it. Because Pt‘OjeCtS tend to
include a large number of widely scattered sites, it is costly to 1nvest in extenslvei;‘

feasibility studies at each site. Thus, a development agency must to a: large extent:_ ;

rely upon information already avallable in the communlty Thls 1nformatlonf' =

includes data on soils, cl1mate, crop water needs, and the avallablllty of bulldlng;.-i;‘ﬁ_‘;
materials. In addltlon, it includes knowledge of property rlghts—to the water |

‘source, field boundaries, rights to irrigation water, and usufruct and ownershlp |

rlghts over land affected by the prOJect. Flnally, information about labor

avallablllty on a seasonal or permanent bas1.. is likely to be available only at the

community level.
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The community is not only a fount of. information, but it can be an import‘a’tnt
source of human resources. Agency costs are often reduced by the .use of‘
community labor in construction, maintenance, and repair activities. Further'rno‘rie,v
the expense to an agency of administering many small systems at the local level
after construction has been completed may be reduced if respon51b1hty for water '
allocation, operation and maintenance, and superv1s1ng water dehvery is allowed to-{ )
rest with the community. F1nally, it may be expected that, in-addition to thelr‘ own
information, labor, and administrative talent, many communities will mobilize
contributions in the form of cash, tools, and local building materials.

The ability of the community to take responsibility for these aspects of a
project will depend on the one hand on a high level of community partic_ipation in
different phases of project development and on the other, the existence of (or
potential for) local organizations capable of carrying out irrigation tasks which can
best be pet'formed at the local level. This assertion, however, raises a number of .
questions about the necessary prerequisites for effective community participation,v
the identification or creation of appropnate local organizations and 1nst1tutlons for;j} i
irrigation project development, the tasks and functlons of local 1rr1gatlon orgamza-’f.‘f
tions, and about the way in which development agenc1es can best promote locali
participation and organization. The dlscuss1on which follow: will: hlghhght some’of

these issues.

B. What resources are available at the community level for rticipation in
small-scale projects and do constraints exist which may limit this partici-

pation?

1. How does the presence or absence of a traditional irrigation affect the
potential for community participation and local organization?

a. Communities with an irrigation tradition.

Many small-scale irrigation projects are undertaken in commumtles.,

where an irrigation system already exists. In these commumtles, one may expect‘ :
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to find that, in general, cultivators understand how irrigation systems work, what
the water needs of crops are, and how these relate to local clim’étié conditions. In
addition, it is likely that a set of procedures for water allocation exists and that
these procedures were designed to reduce conflict and ;co serve minimal water
needs for the irrigation community at the time fhe sy\Stem was designed. Such
communities will usually have a local organizat'ior‘i whose function it is to allocéte
water, to carry out O&M activities, to supervise the system, to levy fines -and.'
water charges, and to resolve intrasystem conflicts. In some cases, the presénce‘bf
a traditional irrigation system will also imply a tradition of communal labor for
construction and maintenance of this system. Where a traditional system is
functioning, then, the following resources for further irrigation development are.
also likely to be present: | .

(1) Information on climate, hydrology, and crop watér‘ needs, and in
the irrigation works.

(2) A system of property rights in land, water, and a set of procedures -
for allocation taking into account both these rights and crop and
human needs in order to maintain levels of intracommunity conflict’
at acceptable levels. B T "

(3) Patterns of resource mobilization for maintenance and repair, -
including communal labor. SN o

(#) The existence of a local organization, either a general-pufp'qse :
organization, or one specifically oriented toward irrigation .
activities, which has had experience at performing irrigation tasks.

b. When a traditional system no longer works.

While the existence of an irrigation tradition often implies .thev
presence of some or all of the above resources, this is ndtv'a‘lw’a‘tys the case. The
institutional framework for a community may be in‘sufficientvor inappropriate to
meet present water demands. In other cases, the changing economic and sqgiél'
posi';ion of a gommgnity within a national system may result in a breakdown Qf
traditional autl;noi;ify. structures. This in turn may. make it difif;icurl‘t;‘t;o 1_a411,ovc'_'aytvfé

water or to supervise delivery without external assistance.
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For example, the president of a community irrigation association in the
Peruvian altiplano described an anarchic water allocation process in which the
strongest members of the community got the lion's share of the water. He feft
that the introduction of a schedule from the Direccion de Aguas made possible
orderly and more equitable distribution.

In Quinua (Ayacucho), Peru, Mitchell (1976) found that the dissolution of a
traditional prestige hierarchy charged with allocation decision-making resulted in
the devolution of responsibility for water distribution or irrigators assembled at
distribution points. He suggests that this acephalous method of distribution has
resulted in a considerable increase in fighting. Here too, externally mandafesi;,
schedules may offer a solution to conflict and allow organizational develbp‘;rnent. |

A traditional organization may have the capacity to ‘carrYbu‘t 'fi:_'rigation
tasks at the local level, but it may lack the ability to mobilize ‘tlhe local or agency
resources needed for extension, rehabflitation or upgrading. In this case an outside
catalyst may be needed to offer guidanee to the commulijify-in setting its priorities,
in working within the con-traints of available resources, an'd{}i/n, processing demands
to agencies in the most effective way. |

Finally, the potential for system control by traditional irrigatipn o;gaai-
zations may be weakened if there is a disjuncture between .fhe capacity of the
organization and the technology proposed or in place. For'exam;ple, cuf'rent w’a"tter
demand may exceed the capacity of existing allocation procedures or phy51cal :
structures to meet them. A project may call for the extenszon of water rlghts to a:
new -set of benef1c1ar1¢=s, traditional irrigation 1nst1tut1ons may be deSLgned to'm
exclude this group from meaningful part1c1pat10n. System mamtenance may call
for the development of a local labor force no lehger available, or changing crop
water requirements may require changes in ergahizational procedures. In the }favce

of these constraints, can traditional organizations undergo changes that will better



37

enable them to meet changing needs or would it be better if they. were replaced by
new organizational forms?

c. Where no irrigation tradition exists.

To what extent does the absence of estabhshed 1rrlgatlon roles and
institutions pose a serious obstacle to commumty part1c1patlon or to the- creanon. '
of effective local irrigation organizations? Communities without 1rr1gat10n may be" |
divided into two groups: (1) those existing communities where agricultural andlor,
pastoral activities have been taking place, but where irrigated aqriculture is new-. to-
the farming population; (2) resettlement communities, where colonists have~h‘;a.d‘n6ii‘ i
experience with agriculture in a similar environmental context. In both cases we,;f v
may expect to find a more limited local pool of information about 1mportant'
physical variables. In the first type of community, however, there is likely t‘o be‘
some information available about soils, hydrology, and climate; there ai'e also
likely to be organizations and institutions for community participation in public’
works projects, for conflict management, for resource mobilization, and for
consensus building. It may be possible to transform these into irrigation‘orga’n-’*
izations. | i

However, even in the second more extreme case, colonizers may bring |
with them information about the performance of irrigation systems in other
contexts which will allow them to contribute information needed for the deve:loip-
ment process. The often heterogeneous, and sometimes transient, nature’ of th"e]

resettlement community may impede the creatlon of local organizatlons and;‘-

irrigation roles, but this may be offset by an’ 1deolog1cal or rehgxous commltm nt"}’
to making the land productive. The absence of entrenched factxons may also_ :

facilitate participation and institution building.
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2. . wa do patterns of resource distribution within a community affect its
otential for participation in project development and the capacity of

local organizations to take responsibility for system operation and

maintenance?

The pattern of resource distribution is the most critical aspect of
community structure for thé purposes of irrigation development, one which at
times appears to defy agency attempts at its modification. Major resource
distribution issues include the allocation of land and water rights within the
community, sectoral conflicts over water use, and class or ethnic cleavages wh1ch
may prevent the equitable distribution of project costsand benefits.

a. Rights in land and water.

" These include the right of a community to a particular source,fthe?
right to land required for tanks, dams or main canals, rights to lands within the
community to be appropriated for irrigation facilities, rights to irrigated lands, and
finally rights to irrigation water. These rights may be codified (as in the case ef
the Chilean water law which specifies that domestic water use takes precedence
over use for irrigation), or they may be customary. Failure to ascertain a
community's title to a water source or to the*lahds_»:pver whnch _waterv must. be;- :
carried from this source has resulted in the delay' and',.' at?' WOrs‘t, th‘e.'ab'ancohmeht‘~,'1 i
of small-scale projects. o

Customary rights to land and water are often harder for an outs:der to
discern than legal rights, but they may be equally important. Pradhan (1982);
attributes the fallure of an attempt to prov1de water from a Nepalese diversion -
system to a new group of users to the fact that prolect developers (m thls case, the
district panchayat) did not take 1nto account the unw1lhngness of upstream users tof
rehnqmsh historical water rights gained as a result of a half—century’s 1nvestment
of mohey, time, and labor into the system. |

Ratlonahzatlon of water dehvery, even w1thout the redlstrlbutlon of'

water rights to new groups of cultlvators, may. result 1n a reallocatlon of water
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rights with a consequent effect on use rights to irrigable lands. Millon (1961) notes
that the redistribution of watet rights on a strict hours per hectare basis removed
from the water user's association the discretion to deliver enough water to small
landholders to keep them afloat during dry periods. This effective curtailment of
use rights as a result of inadequate water delivery resulted in a sharp increase in
conflict within the system. In summary, failure to take existing property rlghts
into account in project development may discourage participation, weaEer{ local
organizations, and/or directly contribute to project abandonment. :
Irrigation development is sometimes accompanied by t‘h,e' ‘cr‘eatidkr‘i of
new rights——in water, in the system itself, and in some cases land. For example,' B
the Sukhomajri Tank Project in Haryana (India), a Ford Foundation | project, created
water rights with the decision to use the tank for irrigation as well as for soil\ :
conservation purposes (Seckler, 1980). These rights were distributed equally ar‘no'ng‘
all families irrespective of land holdings, but dependent upon a payment to the
Water Users Association. These rights could be transferred freely. The effect of
this broad distribution of rights to irriga;tion water should be greater particip‘atio'n ;
in irrigation activities and greater commitment to the success of the system among;'
all classes, but the impact of this innovation has not yet been studied.
In Bangladesh, agency-funded pump irrigation projects have Cfeated "
rights both in water and in a water delivery systemv. Early data for the T'hana*‘
Irrigation Program (Blair, 1974) suggest that the concentration of these'hew.f‘i‘éﬁts,»,
in the hands of local elites not only undermined equity concerns, but had a negatwe
impact on efficiency. These early pump projects depended upon con*mumg heavy:‘},
subsidies, and the goal of local responsibility for management was never achxeved;
In contrast, the PROHISKA low-lift pump'pro}jec(ts Wer}e“l:desighed‘ to

enable groups of landless people to acquire low-lift pun‘ip and shallbw tubewell

—————
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programs hﬁve not been universally successful, they have allowed a far broader
participation in water management and have permitted the creation of flexible
organizational structures capable of responding to changing management needs.
The deliberate attempt to broaden the distribution of \\./ealth in a region through
the allocation of new rights in water and in irrigation facilities is a’relafi,’vfél‘y
recent phenomenon. To what extent does the-'broadenin'g..‘l of parﬂcipatidh through
this distribution of new rights enhance the capacity of local orgahji‘zatiohég“'rb_
perform irrigation tasks?

b. Social structure and the distribution of project costs and benefits. :

An irrigation project may make no substantial changes in the distribu-
tion of property rights in land and water within a community, but may.d’is"cri'bute‘
costs and benefits in seemingly unpredictable and sometimes problematic ways.
According to Cloud (1982:5),

In African systems, where women still have independent

access to land through traditional use rights, there is evidence

that they lose access when irrigation is introduced unless

specific measures are undertaken to preserve it. This is

important for efficiency as well as equity reasons because

women in many African systems are independently responsible

for provision of parts of the family food supply.

In People of the Sierra, Pitt-Rivers (1961) notes the aggravation of conﬂicﬁtf‘
between a mill-owner who depended upon irrigation water for his mill and village
cultivators depending upon the same water supply for irrigation. Changes in the
availability of water for domestic use as a result of irrigation system improve-
ments may either burden women with added chores or release their time for
agricultural activities.

Irrigation system changes may encourage broader community partici-
pation through the provision of ancillary benefits such as power generation or

water for fish rearing. If this is the case, it is likely that support for a project will

be widespread even if the number of irrigators is limited. On the other hand, if a
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small-scale irrigation project cannot distribute benefits to all affected by it, is it
reasonable to expect that a local organization will be able to mobilize' local
resources and manage conflict effectively?

c. Changing patterns of resource distribution.

It is possible that the distribution of rights, costs and -benefifs
associated with the project may require that external resources and me‘chan_is‘tr_nsv’be
used to idemnify losers and to gain their support for (or at least acquiescen”ce)f to
new irrigation projects. At times, it may even be necessary for the state to
exercise its right of eminent domain in order to condemn land for reservoirs or
canals. Community participation in all phases of project development‘vr'nay,
however, minimize the need for indemnification and condemnation. ‘An NiAfFord
Foundation Project in Central Luzon, for example, encouraged local pa;tiCipatIOn
in planning and preconstruction activities. Farmers were able to sugge,St canal
layouts that would minimize land losses to any one farmer (Korten, 1982:14). |

.In order to provide equitable access to irrigable land, the introduction
of an irrigation system may be accompanied by a. thorough reallocation. of
community lands. Norman (1983) desci‘ibes the procedures used by ONAHA
(National Office of Hydro-Agricultural Management) in Niger:

.+« @ survey team is sent into the area to determine who owns

what, how much, etc. Land within the perimeters is then

divided up between farmers on the basis of such factors as

previous ownership (of land within the perimeter), amount of

total land owned and presently farmed, family size and needs,

etc.

To what extent is it possible for local organizations to carry out this type of land
redistribution? What can the community through widespread participation Be
expected to contribute to this process?

In summary, resource allocation factors——such as the distribution of
rights in land and water, social structure, sectoral co,rvnpet'iii.jon over y"atei', and"vtvnfe:

need for land condemnation or redistribution—may preSent constraints ‘which
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limit the potential for local organization and community participation in some
instances. In such cases, it is important that as much control of the decision
making process as possible be left in the hands of the community, and that in order
to maximize local support, benefits and righvs be built into projects that com-

pensate in some way for those lost.

C. What characteristics should local organizations have if they are to become
effective collaborators in small-scale irrigation projects?

1. Accountability.

It appears that there is a basic need for a local irrigation organization to
be accountable to its members, yet agencies often attempt to creaté bloc‘al'
organizations accountable to the agency rather than to the user group. That 1s,’
local organizations become mere appendages of the bureaucracy rather than
entities well rooted in the community. If a local organizatiOn is to be?accountable,’
must it include members of all interest groups within the community'of irrigators

in order to accurately represent their needs" A commumty of 1rr1gators may

include a number of groups with opposmg interests. These may 1nclude men and -

women; dlfferent ethnic groups with distinct farmmg systems, and tenants,
sharecroppers, and squatters as well as landowners.. Other 1nterest groups mclude
upstream and downstream water users and cultlvators' on hlllslde and valley lands.
An irrigators association should be able to balance th‘ese' rcélghé'etir?g interests,'{,iieil
enough to maintain support for the system and cooperat‘_:i_on m maintenance tasks‘ >~
and to keep conflict within acceptable bounds. o
While an organization may adequately represent the interests of the "
community of irrigators (West, 1983:49), 4
« .+ o the property rights implications of collective adoption
‘ frequently alter access to land resources that threaten vested
interests which leads to resistence to planned social change.

- These may be class interests, but they may also represent conflict
among land uses.
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Some of these possible conflicts of interest have been suggested in the preceding
section. Should a local organization take into account the needs of those
dependent upon other uses of water within the community—including domestic
use, livestock, forestry, industrial use (mcluding local milling, brewing, textile
processing), fish raising, poWer generation, river transpo‘r-"t, and “tourism apdl
recreation? If these sectoral interests are repr,ésented »amqngj irrigatqrs, ié{:c{dvuqtﬁ-‘ ~
ability is likely to be a less serious problem thani‘in"'com,mun_,i"tfi""g:‘s \vv'ith'a.‘ hlghdegree
of occupational specialization. . .

Beyond the community of irrigators and other water users‘,~aﬂ1 local
organization probably ought to be accountable to the entire population affected
indirectly by the project. This populatﬂionma,_y be the same as the watér ;u‘ser,
community, but, where this is not the case, project success may depend;:»:gp'on the
widespread perception that the project will directly or indirectly benefit‘_» ‘thé
community as a whole rather than increase the power and Weélth ofﬁa small
minority at the expense of other community members. C'an'. irrigator associations
be responsive to other interest, given their limited purpose and representation? A
more generalized local organization such as a local goVe'rhn;ént or a civic-religious
prestige hierarchy may be in a better position than"énairrigator asspcigtic‘)n‘ to
represen‘tia_broad spectrum of interests. o |

'Lée:s'A(1974:86) suggests that with the t'ransf'gf, c‘)'fj control over irrigation
deéisionmaking from communities to a state autho_rized* iurﬁa dé aguas or water
users' association,

The government . . . appropriated not private property but

what was considered to be communal village property for the use

of a special interest group. If this group is smaller than the whole

community, the introduction of a distinction based on inequality

will undermine the ideal through which the community is

integrated—its public and communal activities, resources and
officials.
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While a generalized local organization may be best able to forge consensus,
minimize conflict, mobilize local resources, and build support for a project, it fnay
lack the expertise needed for irrigation decision making.

It may be possible to solve this problem through the employment of
technical experts and skilled labor by the generalized organization or through the
creation of a special ad hoc irrigation committee directly responsible to a mbge
generalized community body. This was the case in the Peruvian commUn@}ch' of
Collini (Puno), where the irrigation committee was supervised by the two vbrané}fé’_s}
of local government.

More attention should also be paid to the ways in which inforljné‘ilfg\'rdhp's
and networks may ensure that a formal irrigation organization will bfé'aéclo‘unféuﬁ_lé,‘_
to a broad public. The importance -of such informal networks in mar’i‘zéging‘c;onfl@o::t“
within the system is illustrated by the following Indonesian example’ (AID: Repb}t' on
Indonesia, cited but not referenced in Cloud, 1982):

In Village S, problems often arise between farmers on the

upper and lower slopes, whose irrigation water comes from the

same source. The farmers of the lower slope (who live near the

main road) tend to be better educated, wealthier and generally

more powerful in the community. When the farmers of the upper

slopes have to approach them, women are usually delegated as the

intermediaries, since heated quarrels tend to arise when two men

face each other to discuss water conflicts (and the more backward

(sic) upper-slope 'farmers would probably lose those arguments).

Only if agreement cannot be reached through these informal

visits, do they ask community irrigation officials (centeng) for

help.

Up to this point, this discussion has focused on the accountability of water
user associations to the community, whether broadly or narrowly defined. To what
‘degree must a local organization also be accountable to the development agency?
At one extreme, accountability to a development agency or state water authority.

may undermine the accountability of a local organization to the community as a

whole. Lees (1974) has shown examples of this process for:the_}yall'éy of Oaxaca in

Mexico. In other cases, an organization which is already. iccountable to the
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community at large may undergo a transformation that renders it accountable to
the state or agency and for that reason enables it to receive state or agency aid.
The Philippines case provides a good example of this (Coward and Levine, 1978):

-« - material assistance is being given to indigenous systems on

a loan basis. The Government is concerned with ensuring the

repayment of this investment. Thus, each indigenous system

receiving government assistance is required to formally organize

in accordance with standardized rules laid down by the Securities

and Exchange Commission.

While Coward and Levine argue that this approach is unnecessary where lo‘ca‘lf
organizations (zanjeras) have been operating successfully for long vperi‘qu;,i the
ability of an organization to adapt to external requirements without losmg its
authority may be an important survival trait.

Local organizations are faced with the task of striking a viable balance
between their accountabilit;l to the project agency and their responsibility to their
local constituency. If the organization is an appendage of the bureaucracy, its
range of functions may be constricted. This will be especially true if outside-
oriented people who lack community support end up in leadership ro’l"e‘s,. k‘Localv
constituents should find the tasks assigned to a local organization by an agénéy
both appropriate to the organization and useful to the community.

2. Ability to.perform general functions and specific irrigation tasks.

According to Coward (1983a) an irrigtion organization must be able tov
perform fivg distinct tasks if the operation of the system under its custodianshijpt.\is
to be sustainable. Three are specific tasks—water acquisition, water allocation,
and system maintenance. To these he adds the more general tasks of resource
mobilization and conflict management. Working from this framework, [ have
enlarged,thé set Qf irrigation-specific tasks to include information collection, labor
mobil'iz:at‘ion for construction and repair as well as maintenance activities, system

supervision (making sure that irrigation rules are observed and identification of

water delivery or éllocation problems), and the levying and collection of water :
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charges and fines (both for theft and misuse of water and for failure to fulfill labor
obligations). To Coward's general tasks and functions must be added the mobiliza-
tion of community support first for system construction and later for its sm_ooth
operation, maintenance, and eventual repair or rehabilitation.

Is it possible to identify local organizations with the capacity to carry out
all these functions? Is a general-purpose organization (e.g., a local governtrtent,
civic-religious organization) as likely as an irrigation organization to be 'able to
carry out these specific tasks and general functions? How does one build into an
organization the flexibility to carry out such a diverse set of actions? Are all
these tasks and functions equally intportant? Can they be carried out by a
development agency at a reasonable cost?

3. Ability to interact with development agencies.

It would seem that in order to become an effective collabot'ator in
irrigation development, a local organization would not only have to be accountable
to its constituents and capable of performing the tasks and functions listed above,
it would need flexibility to respond to the demands of the irrigation project. In
other words, the organization must have the capacity to deal effectively with
development agencies. This may necessitate 1ncorporatlon or regtstratton as an
entity responsible for loan repayments as in the case of the zanjeras 1n the
Philippines (Coward and Levine, 1978). The orgamzatlon may have to develop a
capacity to manage finances, write grant proposals, and to work together w1th a
number of government bureaus. In addition, if the local orgamzatlon is general-f '
purpose, the inclusion of irrigation-specific expertise w1th1n the orgamzatlon may~
be required. A useful development agency role may. be to supply resource persons

to help local organizations to respond effectively to this. type of project demand.
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D. How does agency and state behavior encourage community participation and

effective local organization?

Levels of community participation in development projects and the nature of
local organization are both in great measure responses to the behavior of the
agency involved in a specific irrigation project and to the general policy environ-
ment within which both agency and community are operating. This community
response is rooted in history. Where the past record of development agencies in a
region has been characterized by the failure to carry through on projects,
communities are unlikely to commit a large share of local resources to a long-term
effort and instead will seek aid for smaller projects to be carried out quickly with
low levels of community participation and responsibility. Because this local
response is to past experiences, changes in agency behavior may not immediately
elicit desired community organizational responses. This has been a source of
frustration for develop.ment personnel in the past. Nonetheless, some bureaucratic
changes ought in the long run to foster community participation and the empower-
ment of local organizations.

What then are appropriate agency strategies for encouraging pvavrt.icip'ation?
Should the agency play an active role in creating local organizations as it does in
much of Latin America? Or should it simply recognize existing institutions? Issues |
related to agency function and style will be discussed in the following paper. In
this section I will focus on three aspects of agency and state behavior as they
relate to community participation and local organization--laws pertaining to
irrigation associations, the role of the community organizer or catalyst, and
socioeconomic baseline data collection procedures.

l. How can laws pertaining to irrigation organizations or to the rights of
communities and local water user associations affect participation and
local organization?

First, a water law may require a shift in accountability of a water users

group away from the community to the agency or state, or it may allow authority
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for water management to rest with the community itself; Where a local
organization derives its authority from the state, it may find itself in the
uncomfortable position of carrying out policies which it has not helped to shape. Is
this likely to reduce the organization's support within the community or make it
more difficult to attract qualified community members to leadership roles? Or
does state authority enhance the power of a local organization?

Second, a law may narrowly specify the form of irrigation association
required for receiving state or agency aid, or it may permit the developrﬁent of a
variety of organizational forms by leaving formal matters unspecified. Somei’Latin
American water laws (notably Mexico and Chile) link state assistance 1n srnall-
scale irrigation to the creation of formal water users associations which derive
their authority from a government ministry or agency and becomes accountable to
it. (The problem of accountability has been discussed in greater detail above.) In
the case of the Mexican law_this organizational form is narrowly specified.
Goldring (1983) notes that small-scale projects are more likely to sueeeed where
both agency and community perceive these state mandated or_ganiz)atie‘nal forr_ns-as;
useful and beneficial. On the other hand, among reasons for project -failUre she .
lists "farmers did not like the organization imposed by SAHR (Secretariet of
Agriculture and Hydraulic Resources) agents for handiihg the system"-(p.IZI)vs |

2. How does the role of the community orgamzer affect partmxpatxon andj
local organization?

Many small-scale irrigation projects 1nvolve the use of promoters,
catalysts, or community organizers to guide and foster part1c1pat10n. These agents
may perform widely differing roles. In some c_ases.‘they may be htt_le mo‘rethan
salesmen for a specific program or design. Goldring (1983b) interviewed‘a Oaxaca
project promoter whose role was to enter a com.munity; fto‘ informresidents about

an impending project, and to conduct "labores de convenc1m1ento" (efforts to

convince people) until at least half of the potentlal water users show their
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willingness to sign an agreement both to the system and to a community labor and
cash contribution. She found that the job of the promofer is not to reach a
negotiated settlement about design, timing, and contributions; but rather to obtain
ratification for a predesigned project. The promoter as salesman attempts to
generate support for and create an organization compatible‘ with a particular
project type. |

At the opposite extreme is the community advbéaté. ; The'adyocate is
often an outsider with some influence in national or intérhational -’devéibbment
circles, who brings the needs of the community as he or she perceives them to the
attention of agencies. Several Puno communities owed their irrigation systems or
improvements to advocates. At Ccotos, a North American sociologist in residence
helped to gain agency support for an irrigation project and a North American Sister
of Charity succeeded in enlisting Canadian financing for the construction of
headworks and a matrix canal. She had also been working with AID/Lima tO-gét
support for further improvements at Cahualla.l It was also reported thatbtp’ro‘je"{:’tsﬁ
were frequently advocated by local school teachers, whose visiofr.is'fall,"‘czdfol ifvfre‘,-(.‘;.
quently were not linked to widespread community support for a ‘p‘r;'o:jec‘fc. .

A third role for the community organizer is that of f‘r"‘eAsvotijrcev péféoq-fan ‘
outsider enlisted by the community to help it to establish its irfigation priorifies,
to build organizations in order to carry out new functions related ‘to pro'jec':tv
development, and to help translate the felt needs of the community as a whole into
viable proposals for outside support.

Who should these organizers be? Can community residents be trained to

fill these roles or are they best performed by agency staff? Is it best to rely upon

lIn this case, unfortunately, the advocate's political expertise was offset by her lack
of engineering experience. This resulted in the installation of a poorly engineered
main canal. See the preceding design paper (Norman et al.) for some possible
solutions to this problem. L
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seasoned professionals or does the transient nature of the job require a dedicated
and enthusiastic cadre of young people? The problems encountered with turnover
among the IO's (institutional organizers) at Gal Oya may suggest that the role of
community organizer is better suited to some stages of professional development
than others. |
3. Is it possible for an agency to collect the data necessary to ensure that
participation will be fostered by a particular development strategy and
that appropriate local organizations will be identified or created to bear<
responsibility for irrigation decisionmaking? :

It would be tempting to recommend that any small-scale ifrigation proje‘(:t.
should b'e accompanied by a thorough sociological/anthropological basel'ine‘. éfudy.'
However, such an approach would not only be prohibitively expensive, but’ might
not yield much more relevant information than a better directed short-term stud:y.
How much does an agency need to know about a particular community before
engaging in a small-scale irrigation project? If full community participation is
built into a project, an agency may need to know very little. If this is the case,
what information is essential? |

A first task of a baseline study might be to determine whether or not an
indigenous irrigation system actually exists. If so, how does its design affect
irrigation orgaﬁization and the distribution of its benefits? ‘What is the history of -
the system, and how has this history affected the alloéation of water and land 1
rights? What components of the community populauon are served by the system?"
To these queries we may add the items used by de los' Reyes (1980) in* her‘
assessments of communal gravity systems in the Philippines: |

1) the person or group entrusted with overseeing system opera-
tion;

2) the organizational setup of the irrigation assoc1at10n if one
exists;

3) rules and practlces associated with the allocauon and dlstrlbu-
tion of water in the system; . e :
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4) roles related to system maintenance and activities involved in
system maintenance; and

5) conflicts related to the use of water and procedures observed
in the resolution of irrigation disputes.

Finally, it wouid be worthwhile to know how much of the existing physical and
organizational apparatus of the system can be utilized in a project.

Whether or not irrigation exists, the following questions should also be
asked. What is the level of community support for a project? Bagadion et al (1980)
point out that

- « « there are often conflicting views among (irrigation associa-

tion) members as to the desirability of NIA assistance, since it

may bring them differential benefits; farmers with easy access to

water may be relatively satisfied with the present situation and

(resent paying for new construction costs) while others down-

stream may be very keen on improvements to obtain a more

reliable water supply.
Are there organizations and leaders within the community capable of performing
irrigation roles? What is the basis of their support?

To summarize, development projects for small-scale, community-managed
irrigation systems often depend upon substantial community contributions of labor,
information, local materials, tools, and often cash. Project beneficiaries are
usually expected to assume responsibility for system operation, maintenance; and
repair, and for water allocation after the project is completed. If contributions
from the community are to be forthcoming and if transfer of responsibility of the

system is to be successful, attention must be paid to these issues of local

organization and community participation in all phases of project development.
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IV. AGENCY CAPACITY AND ORIENTATION
by

Susan Turnquist

One of the most difficult questions confronting policymakers commztted to
assisting the development of small-scale systems is how to resolve the dlscrepancy
between an implementing agency's purpose and procedures. David Korten (19‘810;
483-484), assessing the history of poverty-focused programming, ide‘ntivfie‘sf}o:i}eao'f
the unmet needs as "building the capacity of donor organizations—Whe”fﬁéf;‘:prlic“
or private, foreign or national, planner or implementor—to prov’ideﬁfas‘siéﬂtéir‘;?ce" 1n
ways which respond to local needs while building local social and téé:hhicél
capacity." He attributes this lack of donor capacity ‘to e*césSiv‘e pressure for
immediate results, which produces a bias towards prdjééfS rather than programs.
Korten's table illustrates the contra’dict.if).rj‘sgfhis‘pOSes for donor agencies with a

stated commitment to poverty-focused rural development (see Table I).

Table 1: Contradictions in Foreign Assistance Programming

Poverty-focused rural development Donors remain impelled to prefer

involves projects which are: projects which are:
Small Large ‘
Administrative and personnel- Capital- and import-intensiv“e*
intensive -
Slow to implement Easy to momtor and 1nspect
Not suitable for complex Suitable for soc1al cost-beneht
techniques of project analy51s
appraisal

Source: Korten, 1980:484.
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Irrigation develobment has typically been uidertaken in a "project-oriented"
manner, emphasizing the time- and budget-bound design and construction of a
system. Typically an agency's responsibilities have ended with completion of
construction. The success of small systems, however, depends on the extent to
which they meet the needs and elicit the commitment of a community of users. By
using the resources of a community and including the community in all phases of a
"project" stage, an agency may achieve a more programmatic effect. That is, it
ultimately supports the community's assumption of responsibility for operation and
maintenance and helps them make their investment pay off. The distinction
between the project and program approach is the agency's commitment to post-
construction processes (which need not mean the agency's post-construction
involvement).

Although the agency's actions set the stage for these processes, agency
personnel are too few to be directly involved in the operation and maintenance
routines; community water users are needed in small schemes for this. To ensure
that local water users are both equipped and content to assume these responsi-
bilities, the agency must find patterns of administration which encourage and
benefit the participation of local water users. Mobilizing community résources in
order to carry out a prc.)gram of small-scale irrigation development entails a
reconsideration of the capacities and orientation of an agency which has likely
been concerned in the past mainly with large-scale systems and a "top down"
approach. A conclusion reached by participants at a conference of irrigation
agency officials, social scientists, and donor agency officials in Manila in 1982 was
that agencies cannot be assumed to have the capacity to own and directly operate
small-scale irrigation systems widely dispersed across a range of environmental and

socioeconomic conditions (Coward and Koppel, 1982:8).
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Moreover, the complexity of the task of small scheme development is
accompanied, and to some extent caused, by increasingly complex criteria for
project success. Criteria have broadened to include cost recovery for construction,
equity, and assumption by local users of the responsibility for system maintenance
and operation. The "project-oriented" goals of system construction have been
joined by the more "program-oriented" goals involving system operation.

The questions which follow relate to the implications for agency structure and
processes of adopting a strategy of small-scale irrigation develbpment. The
questions focus on three levels: (1) procedures: What style of agency organization
facilitates the participation of intended beneficiaries in all phases of project
decision making? (2) capacities: What is the range of functions an agency or
agencies may find necessary to perform to implement a program of small-scale
irrigation development? (3) What are the pros and cons of a multi~agency versus a.
single-agency approach; and what factors enter into a planner's selection (or
creation) of implementing agencies?

The following discussion is founded on the -aSsumption that an agency
committed to a small-sczle approach to irrigation development recogmzesthe
benefits of including local farmers in decision making w‘hich‘ will dihech& affect
their livelihoods. Given this premise, the issue of how this might be realized. is
addressed.

A complex system that works is invariably found to have
evolved from a simple system that works. -

-~ Murphy's Laws on Technology

A. What procedures (and structure implied by these) permit an agency to
achieve its purpose of delivering useable irrigation systems to commun-
ities of users?

A few features of this type of service delivery may be noted. A primary

feature is the dispersion of small-scale project sites. This poses problems for

information flow, decision making, and deployment of personnel.
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Constraints on Information Flow

Communication is a common dilemma in agency/community relations (Coward
and Koppel, 1982:6). Agencies frequently have few, if any, mechanisms by which
to transmit information to local groups and even fewer by which to receive
information. For small-scale schemes this Impedes a necessary collaboration
between those who hold the best information about the particular micro-
environment, especially regarding the range of seasonal variation and thosé’ who

hold the information about technical feasibility.

Constraints on Decision Making

Decision making improves with the quality of information. More than that,
the participation of local people in decision making ensures that information about
their needs is incorporated into project design. At the stage of project construc-
tion, the dispersion of project sites requires that some decision making be
authorized at the field level. Bhargava (1980:Ch.5) cites the absence of field level
authority to make decisions as a contributing factor to long delays in project
completion in Karnataka, India. After a system is operable and managed by local
users, crises requiring agency support may be resolvéd faster if agency decision

making is decentralized.

Constraints on Deployment of Personnel

Both information flows and decision making are contingent upon links between
local people and agency representatives. The deployment of agéncy personnel to
scattered sites can be difficult, as Bhargava (1980) notes in his Karnataka study.
Staffing may be insufficient to provide each site with a full-time agency
supervisor, transportation may be inadequate for one supervisor to cover more than
one site, and remote sites may be viewed as unattractive assignménts by agency

staff.
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Organiaational Style

Given these dispersion-related constraints, it would be logical to encodrage
local authority for decision making at the project site. The need for decentral-
ization in a participatory approach is well-known, if difficult to achieve. Leonard
(1982:4), citing Thompson (1967:72-73, 86-87), notes that "an organization operat-
ing in an environment characterized by change and incomplete information must
have decentralized management in order to cope." Yet decentralization by no
means precludes centralization of particular functions and of authority for
particular types of decisions. "Development" is a process of induced change in
which both central and local levels of involvement are necessary. The dilemtna-~is
to find a balance between enough local autonomy to encourage 1n1t1at1ve and
participation necessary to rural-based development and enough:. control by the
center to support broad-based local participation by pre_ventingég or . at least
minimizing corruption and control by local elites. |

"Decentralization" can take many forms. Leonard (1982a 32-33) suggests that

d1fferent forms of decentralization are more approprlate for d1fferent ask,"

requtrements, available resources, and political constralnts. It follows from th1s
that not all types of decentralized organization will be effect1ve in all c1rcum-
. stances, and in fact may even be counterproductive. The capacities- of each level
(local, 1nterjmed1ate,”:center) for specific functions must be assessed before
responsibilities vare placed at any level. The assumptlon that local part1c1patlon is
good does. not imply that people have time to waste attendlng pomtless meettngs. '_

Notw1thstand1ng the efforts by Leonard (1982) and Uphoff Cohen, and,‘
Goldsmlth (1979) to address these issues, the fact rema1ns that, as Johnston and
Clark (1982:169) point out, "analysts, planners, and'- politicians simply do not know
what k1nd of local organlzatlon is in the poor’s interests." (emphasis in text) There

are no clear-cut answers as to the type of. orgamzatlon that an agency might
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promote for locally owned small-scale irrigation systems which serve farmers of all
types. What seems important, then, is that an agency have flexibility to
experiment and learn from its experiences in working with existing or newly
created local organizations.

A "learning process approach" as advocated by David Korten (1980) and
Johnston and Clark (1982) characterizes the strategy used by the National
Irrigation Association (NIA) of the Philippines. Key elements of this sttate‘éy
include (Korten, 1980:493-494);

l.  aseries of time-phased leaf'ning laboratories (pilot projects);

2. a National Communal Irrigation Committee, which plans and
monitors research and training;

3. process-oriented research, in social science, management, and
water management;

4. "seeding pilots" in which a satisfactory pilot project is used as a

mode! for one pilot project in each region.

An important activity of the NIA is the assessment of a community's existing
patterns of social characteristics and irrigation practices: In the initial La‘ﬁr
Project, one of the two pilot systems was dropped due-fo unresolvable coﬁirhdhit}
conflict. In the other, the sound experience of farmers whp ., fcrf’av;}difionally irrigéiéd
from local streams had provided not only a wealth of knoWlé:ﬁjge to be tapped in'.
making system improvements, but also a tradition of '.fcprjnmunity, 1rr1gatxon
practices. “ | B

Originally an outside agency had been contracted ""toif'ctalr:ry -'6ut the taf‘sk'a of
building a community organization with Which, thé NIAcould work tb- develop "_ch-e
local system. This division of functions met. thh diffiéultiés in field-léijlél:
coordination, and the tasks were then assumed by the NIA. Frances Korten
(1982:57) lists a set of agency capacities and procedpres, based on the NIA
experiénce, which enables an agency to systematically share dé'cision makinéwith

local users:
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a. Does the agency have a "rapid assessment" technology by
which it can learn about the current irrigation arrangements and
other operationally relevant social characteristics of the people
to be affected by the irrigation system? Does it have a way of
using that knowledge in developing the irrigation system? Does it
have a way of reasonably accurately estimating the area to be
irrigated in a proposed project?

b. Does the agency have specialized personnel who can develop
the water users' association, working closely with the technical
people? Is there a training program that develops such field
workers' capabilities for the specific task of developing water
users' associations?

c. Is there a clear framework for relating the organizational and
the technical work at each stage of a project so that the field
level technical and organizational staff and the farmers under-
stand their respective roles?

d. Have the procedures that the agency requires of its field staff
been closely examined to make sure they fit the operational
requirements of the strategy for developing strong water users'
associations?

e. Are there training programs to help develop among technical
staff the attitudes, skills and knowledge suited to the strategy?

This leads us away from agency style and into its range of operations. The two
are not unrelated. An agency which defines itself as a Public Works-type design-
and-conquer agency will define its range of operations accordingly. In contrast, a
"service" type agency which defines itself as a facilitator will see its responsi-
bilities in a different way. The issue, then, is the question:

B. What is the range of functions an agency (or agencies) may find necessary
to perform to implement a strategy of small-scale irrigation develop-
ment?’ . _

A full range of functions might include project selection services, farmer-

oriented services, design and construction services, and regulatory services.

Project Selection

Among project selection functions could be included:

a. providing mechanisms for communities to make requests;
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b. assessing the technical feasibility of requests;

c. in conjunction with a community, assessing the extent and
types of services a community requires from an agency;

d. selecting promising project sites from among requests (assum-
ing these exceed its resources) in terms of its own resources
and policies, and perhaps directing communities whose
requests were rejected to other agencies of community
development.

Farmer-Oriented Services

Farmer-oriented services. encompass organizational assistance such as
providing community organizers either to establish or to sfrengthen a users'
organization which can then mobilize community resources; technical assistance in
the design of a system to meet community needs; access to financial and material
resources needed to carry out the design; provision for any training necessary to
operate and maintain the system: and arbitration over land and water disputes that

impede either the construction or operation of an equitable system.

Design and Construction

Design and construction services, while included above as "assist:-:mce," may in
some cases be ﬁecessary to provide directly if the situation calls for skills or
equipment not possessed within the community. For example, in community
systems in southern Nepal, professional tunnel diggers are hired to construct canals
to bring mountain streams to cultivated fields several kilometers distant. (Thisisa
private contract rather than an agency-provided service, but is an example of
construction activities for which users' labor is not sufficient to carry out '-,tp.h'e‘
" task.) Another example may be the installation of deep'tubewellsv, for which heavy.

equipment is needed.
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Regulation and Arbitration

Regulatory services may be a necessary function of an agency, even in the
absence of agency support for system development. Where water is scarce or
expensive to capture, enforced regulations may be necessary to preyent the
depletion of a public goocl by a single community or group of inc‘li‘vidUals. An
agency may serve as ombudsman or judge in 'inter-community confliets over a
common water source. Communities may even prefer the arbitration of an agenCy .
in intracommunity conflicts. Chambers (1980:39) cites Cngkingco's (1973:242)
observation that:

It is strlkmg to note the satisfaction of farmers when
somebody in authority, like a policeman or a major, attends to -
water distribution problems. Under these circumstances, farmers
even seem tc be satisfied with reduced water supplies.

When a single or lead implementing agency does not carry out a full range of
functions, gaps in functional integration are a likely outcome. These have occurred-
in large schemes in which the agency's post-constructlon responslbllltles conslsted
of releasing water from primary cachements, with no other organlzatlon taklng;‘up ' ;:

the organizational slack between water delivery to a system, and water arr1val:at o

the field level.

Bhargava (1980) notes the constraints in completlng constructlon of'a tank', A

when disputed land rights delay the process . and no authorlty rests 1n the"‘"~"'~ .

implementing agency to arbitrate these confllcts. In Bangladesh, minor 1rr1gatlon'
Is a project area of many agencies. A parastatal agency, the Bangladesh
»Agrlcultural Development Corporatlon, plays a major role in the d1str1butlon and'
serv1c1ng of pumps and engines for- tubewells. Organlzatlon of tubewell groups is
not" among its. respon51b1l1t1es, with the result that many tubewells are used by

fewer;farmers (irrigating fewer:acre,’s) than ar,eo‘fficiall‘y listed as users.
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The full range of activities involved in irrigation development is complex;
whether they are performed by one or several agencies is less important than the
fact that all of these functions are significant, perhaps even necessary, to the
success of irrigation development as it has been defined. Attention to the
performance or coordination of all of them is desirable.

C. Given that a program of small-scale irrigation development has been
clearly defined, what factors are useful for a planner to consider in
selecting or creating the administrative apparatus to implement it? What
are the benefits of a single agency versus a multiple agency approach?
The small-scale irrigation group has expressed a olear' preference for an

agency approach which permits a high degree of local autonomy (and, 1 would add,
one which exerts enough centralized control in areas exhibiting high degrees of
inequality so that local elites are constrained from capturing all benefits).
However, an agency's suitability for implementing a program is affected by
additional factors such as political context, agency orientation, adaptability to new
demands, administrative simplicity and linkages, needs for functional redundancies,
and capacity for mobilization of nonlocal resources. Discussion of these is linkéd

to questions regarding pros and cons of a single agency versus multiple .agency

administration.

Political Context

Selection from among existing agencies takes place in a political context, one:
which may overshadow the priority of other cf'i'teria% In t’e"r_.ns,of;"c’he stabiiiiy of o"n f
existing agency's program and mandate, is commitvmvent:‘v'toifﬁjgation’,deve',loom‘eot
high or low, waxing or waning? , Is another a‘gencyv's> inv‘olv:vero‘erit 1n irrigaﬁon
comp‘e_fcirig with that of the first? Is a shift occurring between agencies? The
decisionj_;o support an agency whose:involvement in irrigation is supplanting that of

another should not be automatic; the agency in descent may have a more
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appropriate structure for the tasks of small-scale irrigation, while the ascending
agency has a construction-type of orientation.

Associated political issues include agency association with political bodies. Is
the agency associated with a particular party or faction which limits (or increases)
its potential to capture resources (funding) and serve éll potential water users? Is
the agency associated with a program that may have a short political life, and if
so, will the agency survive the demise of the program or of a change of

government?

Agency Orientation

The remaining issues derive from the political commitment to a small-scale
sirategy, and relate back to issues of decentralization. Leonard (1982a:28)
distinguishes two types of decentralization as follows:

The classical distinction between "devolution" and "deconcen-
tration" is a recognition of the futility of analyzing decentraliza-
tion along a single dimension. The former refers to the process of
empowering autonomous units of local government; the latter, to
the granting of authority to field units of a central government
hierarchy. These two forms of decentralization are conflicting.
Devolution involves a weakening of the local authority of central
government; deconcentration generally involves strengthening it
through an increase in the discretion of its agents.

A full discussion of the types of decentralization appears in Leonard (1:982§),_-
While the distinction made above between deconcentration and devolutibhﬁ“héﬁ\;, ‘
great relevance to irrigation development assistance, it is raised. hére‘to ‘prd\’/éké
thought for the workshop rather than to serve as an analytic tool in the remalnlng
paragraphs. "Decentralization," as used here, describés an ad‘ministxrativéftSt»:jtJ‘f"c:_tt‘j‘:"é} -
which supports efforts of local organization by prdviding'-'v_éiggé»nc‘yff,‘lihké’gesjii'é_rij"&:
locating decision making authority at or near the field level.

Dece'ntralizat‘ion\ does not guarantee that an ’agen’_c'yfwilyl-n'b,ei—.: tgqorhtniuhi"c"){;-“:;

oriented. Who does the agency identify as its constxtuency" -.":‘Toj%.@hqlm_‘-‘is.}v,it.f."'
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accountable?  What is the professional socialization of agency staff: does
professional status accrue only to paper pushers? Does the agency reward efforts

to improve linkages with other agencies and local organizations?

Agency Adagtabilitx

Agency adaptability is another consideration. To what extent is an agency
ready to respond to new demands on its services? Can its present capacity, if
insufficient, be built up to expand its range of services? Can a public works agency
be retooled to provide farmer-oriented services, or a service type organization

assisted in adding technical capacities?

Administrative Simglicitx and Linkages

Functional differentiation between multiple agencies comes at a price of
additional efforts to coordinate different services. When coordinating mechanisms
are absent or ineffective, gaps in services are likely to result. Efforts to graft new
functions onto an agency by its contracting out particular services to spec1alized
organizations, such as those specializing in community organizing, may be the most
efficient way to respond to increased demands. However, as Frances Korten
(1982:57) notes, when the NIA hired an outside agency to carry out commumty ,
organization tasks for the Laur Pilot project, they founc that

-« . (this) has the inhérent weakness that it divorces the
organizational and technical work, making it difficult to
involve the farmers in the key questions regarding the
Planning, design, construction and operation of the system
—and hence severely weakens the possibilities of developing
strong water users' associations.

A more complex but perhaps more effective response is to mcorporate new*
: capacrtxes into the agency structure, staff, and procedures. If this s done,;“v'

admmlstratwe complexxty is hkely to mcrease, but should not be permltted to";"

exceed the capacity of the orgamzanon to 1mplement the program. Johnston and'



6l

Clark (1982:Ch.5) point out that the challenge of organization design is to balance
the benefits which can be obtained through larger, more complicated organizations
against the costs of calculation and contro! which such complexity tends to impose.

The benefits of complex organization (mobilization and deployment of
resources, increased likelihood that gaps in services will be recognized) must be’
weighted against the benefits of simple organization (smaller transaction costs,
more direct relation between distribution of costs and of benefits, more easily
controlled by members). Dimensions administrative complexity include size and

multiplicity of functions.

Functional Redundancies

Functional redundancies are a benefit of a multiple agency approach to
irrigation development. Leonard (1982b:209-213) notes that multiple approaches to
a single problem enhance the likelihood that something will work—especially
important if the solution to a problem is unclear. Redundancy also permits less
effective organizations to be bypassed and failing organizations to die.

This implies that the active involvement of mixed agencies (government and
nongovernment) promotes a strong program, without any need for heavy investment
in coordination efforts. Is there a role, then, for private enterprise? Leonard
(1982b:215) states that "a major unanswered question remains about privatization
as a device of rural development," and asks, "Can an otherwise uncommitted pr :
incompetent state do anything to promote the serviqes.,,offe_féd;to'the poor by the
private sector?" The private sector has been encouf;algéd jfiinfB‘angladésh to offe‘r!
pumps for sale and repair services, and these sérvices ’h'#vé" m‘e','t, ‘with ’a responSive '
ryr)’ark‘ét. It remains to be seen if this will contribdte' to broadening access to 7

ifrigation for all farmers or for only a minority.
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Mobilization of Nonlocal Resources

A possible disadvantage of multiple agency involvement is the resulting
competition for nonlocal resources. A single agency with representation at a high
‘administrative level may have more success in mobilizing resources (and defending
its slice of the budget) than will a conglomeration of agencies. Ministries such as
Public Works may have large budgets, while others survive on less; the location of
the irrigation agency in one or another ministries may guarantee that it will be
underfunded. Funding limitations need not be a disadvantage; budget constraints
may serve to encou;'age noncapital-intensive programming. However, it is
important that an agency have access to a budget sufficient for its program.

In conclusion, the organization of appropriate administrative structures has a
critical effect on the opportunities offered to local organizations of water users to
obtain assistance in creating or improving c;)mmunity-controlled irrigation
systems. Issues have begun to take §hape, but a clear view of viable options is not

yet available.
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