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VOLUME II Part 1 - IRRIGATION
 



A. INTRODUCTION - PURPOSE OF THE STUDY
 

The Program and Policy Coordination Bureau of AID has
 

undertaken a series of "pattern analyses" of infrastructural
 

projects to test this concept as a secondary evaluative tool
 

and to develop, design and program recommendations for future
 

project preparation and evaluation. In its initial study,
 

Checchi and Company performed a pattern analysis of AID

funded small- and medium-scale irrigation projects to determine
 

whether specific inputs showed a causal relationship with
 

achievement of stated project purposes and goals. The study
 
was a desk research effort using evaluation reports and, in
 

some cases, progress reports and project design documents
 

made available by AID/Washington. A set of hypotheses about
 

linkages between social, institutional, economic, technical
 

and environmental "inputs" to projects and achievement cf
 

project purposes or wider sectoral goals was formulated and
 

tested against fifteen AID-funded irrigation projects on which
 

adequate data were available.
 

Because the scope and content of evaluation documentation
 

for a study of this type was below the expectations of the
 

Bureau and the contractor, an ancillary study was devoted to
 

a discussion of weaknesses in evaluation reporting and recom

mendations for improvement, also as part of the initial
 

Checchi effort.
 

In response to the findings that AID evaluation material
 

was less consistent and less comparable than anticipated,
 

testing hypotheses against a second body of information became
 

desirable. Because the World Bank evaluation system has
 

yielded a more c6nsistent and comparable set of evaluation
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material, a second phase of .the study was initiated to test
 
the hypotheses against ten World Bank-funded irrigation
 

projects. Concurrently the contractor undertook to determine
 

whether characteristics of the Bank's evaluation system might
 

be usefully reviewed by AID.
 

The cooperation of the Bank's Operations Evaluation De
partment was essential to the performance of the second stage
 
of the study. Its permission is gratefully acknowledged, but
 
this in no way implies Bank endorsement or support of study
 
findings. Further, confidentiality requirements have neces
sitated deletion of project titles from appended descriptions.
 



B. DEVELOPMENT OF IRRIGATION PROJECTS
 

1. Background
 

This section of the report provides a context in
 
which irrigation projects discussed in the following sections
 
may be perceived. Of an estimated 1.5 billion hectares of
 
cultivated land on earth, about 230 million hectares
 
(15 percent) were subject to irrigation in 1976.1/ Another
 
5 million hectares is deemed potentially productive as forest,
 

meadow or cropland.
 

Approximately 180 million hectares of irrigated land is
 
situated in the developing world, including China. Large irri
gation systems such as those of the 
Indus River Basin, Jordan
 
Valley, Helmand Valley and Aswan Dam in the Near East and Asia
 
account for almost 90 percent of this irrigated area.
 

The modern history of irrigation projects in the Third
 
World under both colonial and post-colonial regimes has been
 
one of large dams and centrally-controlled systems. In proj
ects such as the Aswan Dam and others, multilateral and bi
lateral assistance agencies planned to fund only construction
 
of dams, reservoirs and main canals leaving secondary, tertiary
 
and quaternary canals, and drainage facilities to be funded
 
from other sources.2/ Contrary to expectations, in many cases
 
governments did not fund tertiary networks and local organiza
tions did not exist to carry out their construction.
 

1/ Framji and Mahajan, p. Cii.
 
Berry, Ford and Hosier, p. 11.
 
Figures for irrigated land area change periodically as
 
new systems are constructed and as old systems deteriorate.
 

2/ John P. McInerney, p. 14.
 

3 



In some cases informal field-to-field flood irrigation
 

enabled the spread of irrigation water to wider areas adja

cent to secondary canals, In most cases low standacds of
 

water control led to salinization and drainage problems, poor
 

water conveyance and inefficient field application.
 

A series of follow-up projects have provided for con

struction of secondary canals and irrigation works building
 

on earlier investments. The projects in the sample show a
 

consistent trend away from dam construction towards develop

ment of on-farm irrigation works. These include tertiary and
 

quaternary canals, drainage canals and wells of various types.
 

The shift from capital-intensive to "small-scale" works
 

projects began in the early 1970's and coincided with findings
 

that poor crop yields on irrigated land, low applicaticn
 

efficiencies and soil deterioration could be reversed by in

creased attention to management of water on-the-farm. Atten

tion was also directed at correcting system inequities which
 

permitted larger farms or farms located upstream or near main
 

canals to use greater quantities of water at the expense of
 

farms near tailworks.
 

As a group, evaluated Bank irrigation projects are more
 

likely to reflect "older-style" concerns, including limited
 

dam construction, because they began earlier than AID projects
 

and took longer to complete. All projects in the sample, how

ever, include discussion of on-farm development, rehabilitation
 

of small "hand--nade" canal systems, control of water on-the

farm through precision land-leveling and other techniques, or
 

of potential for local rather than central management. The
 

latter concerns are more prevalent in AID projects of the
 

1970's.
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2. Purposes and Assumptions of Irrigation Projects
 

Irrigation and drainage projects are designed to
 

satisfy obvious physical purposes such as flood prevention
 

and increased agricultural production as well as indirect
 

goals such as import substitution. Irrigation
 

is a means to an end rather than an end in itself. The
 

following list provides a summary of direct and indirect
 

purposes and goals of irrigation projects as they appear in
 

the general literature and in specific project documents.
 

The technical goal or physical change is shown first with
 

the complementary wider socio-economic goals following.
 

Q 	 Opening new lands to agriculture 

- decrease population pressure 

- increase food production 

- increase farm size 

- diversify crop production 

- substitute domestic for imported raw and 

processed foodstuffs
 

- improve nutrition levels
 

.	 Preventing flooding
 

- stabilize crop production
 

- prevent erosion
 

* 	 Permitting cropping during dry seasons (increas

ing crop intensity)
 

- increase crop/food production
 

- diversify crop production
 

- create jobs
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* 	 Providing dependable water supply during wet
 

season, or
 

o 	 Rehabilitating local systems 

- upgrade agricultural inputs 
- increase crop production 

- increase value-added in agriculture 

- support related processing businesses 
- increase rural incomes
 

- create jobs
 

o 	 Improving water control
 

-
 reduce inequities in distribution
 

- conserve water
 

- enlarge cultivable on-farm area
 

- upgrade agricultural inputs
 

- increase crop production
 

By providing reliable minimum quantities of food, or
 
improving and increasing cultivable land, most projects will
 
serve wider goals such as stabilizing food prices. In proj
ect documents, these latter goals 
are more often implied than
 

directly stated.
 

In most contemporary irrigation project documents, there
 
is a stated or assumed linkage between the supply of irriga

tion water, improved crop yields, and regular or increased
 
farm incomes. The diagram on 
the following page illustrates
 
this assumption (Figure 1). Success of the project in achiev

ing anticipated economic returns depends on the suitability of
 
the technical design and on 
a number of project and non-project

related inputs (6ritical variables in the diagram). Impacts,
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shown on the third line of fhe diagramf are the environmental
 
ramifications and socio-economic effects of the project,
 
planned or otherwise.
 

The projects selected for this study were reviewed
 
principally for evidence of their impact. Of r-rticular
 
interest were net income changes, income redistribution,
 
employment effects, and changes in social structure.
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C. 	 PROJECT SELECTION AND FINAL SWPLE
 

1. 	 Criteria for Project Selection
 

Irrigation projects were selected from AID and IBRD
 
archives for review according to four basic criteria. These
 

are:
 

a. 	 Quality of Documentation Available
 

Because this was a desk research cffort, the docu
mentation which could be collected on a project was a criti
cal variable for determining inclusion. A full or special
 
evaluation or several PAR's or PES's were required for AID
 
projects. Audit Reports (PPAR's) which usually included
 
Completion Reports (PCR's) were used for World Bank projects.
 
Projects for which feasibility reports, appraisals or project
 

papers were obtainable were favored over projects lacking
 
design documents. IBRD design documents and appraisal re
ports were dated, difficult to locate and were frequently
 

summarized in the evaluations.
 

b. 	 Extent to Which Socio-economic Impact is Addressed
 

in the Project Documentation
 

As much as possible, the projects selected were
 
those begun during the trend towards non-capital intensive
 
rural development in the 1970's. For purposes of this paper
 
we are calling this trend "New Directions" in reference to
 
legislation passed at the time. Irrigation projects which
 
began in the 1970's were most likely to have been designed to
 
fulfill the needs of small or subsistence farmers. Evaluations
 
performed in the 1970's 
are more likely to discuss project
 
success or failure in terms of the socio-economic impact on
 

these groups.
 



Information regarding anticipated socio-economic impact
 
was provided in AID project design documents and in IBRD
 

evaluation documents.
 

c. Geographic Distribution
 

Projects undertaken in four developing areas of the
 

world--Asia, the Near East, Latin America, and Africa--were
 
selected. The sample selected for review includes 25 irriga

tion projects. Twelve of these are in Asia. Topography and
 
other geographical and environmental factors, as well as rice
 

production, water availability, and adequate labor have re
sulted in most of AID's work in irrigation being undertaken
 

in Asia. 
 The largest share of Asian small- and medium-scale
 

irrigation efforts, including on-farm water management and
 
small farmer target projects, has bccn undertaken in PaliCtan,
 

Bangladesh, the Philippines, India, and Indonesia.
 

Substantial work in irrigation has been undertaken in
 
the Near East and North Africa. Much of it takes the form
 

of large projects. Although some of these have reached the
 

stage where on-farm water management and small farmer target 
groups are subjects of concern, proportionately fewer met our 
criteria. Lack of documentation, as well as lack of projects 
of appropriate scale, left only three projects in the Near 

East and North Africa for inclusion in this study sample.
 

There have been relatively few irrigation projects ad

ministered by AID in Latin America. Small-scale projects
 
have been funded in some cases from general program grants and
 

mission-discretionary funds. These are 
not well documented.
 

The three Latin American projects in the sample include one
 
which was directed at providing the foundation of a national
 



irrigation policy in Nicaragua, and two small grants admin
istered by a Private Voluntary Organization (PVO). 
 In one
 
of the PVO-administered grants, irrigation was only 
a single
 
component of a rural development project having multiple
 
objectives. 
More irrigation projects have been administered
 
by the World Bank in Latin America than by AID. Seven in the
 
region were considered in the sample.
 

Several AID irrigation projects undertaken in the Africa
 
Bureau have had evaluations forestalled by unforeseen events.
 
The single AID-supported example from the region (like several
 
of the Latin America sample projects) was funded in part by a
 
grant to a PVO. 
There was also only one example of an irriga
tion project funded by IBRD in Africa. Figure 2 shows the
 
distribution of AID and IBRD sample projects.
 

d. Size and Nature of Project
 

The study was initially limited to 
"small- and
 
medium-scale" irrigation projects. 
The term was defined by
 
parameters which excluded only major dam projects. 
Any of
 
the following conditions sufficed for inclusion:
 

* 
 project area small relative to the total area
 
of cultivable land in the country
 

* 
 major purpose of the project is water management
 

on-the-farm
 

* principal beneficiaries are small or subsistence
 

farmers
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Table 1 

PROJECT AREA AND PERIOD: SAMPLE OF SMALL- A4D MEDIUM-SCALE IRRIGATION PROJECTS
 

(Planned) 
 Average (Target) Disbursemwnt

Project Area 
 Farm Size
Project Period
Country (hectares) (hectares)
 

Sample) Afghan Rural Works Afghanistan 12,140 n.a. 
 FY 1974-80
CA-RE Pilot Irrigation Nicaragua 
 462 
 3.2 
 FY 1975-77
HACHO 
 Haiti 296 
 FY 1977-79
Irrigation Development Nicaragua 
2.55 


56 Demonstration
Libmanan-Cabusao I (Bikol) Philippines FY 1969-72
 
4,000 Under 24 ha. 
 FY 1975-80
MONA-SCARP IIB 
 Pakistan 
 543,000 n.a. 
 FY 1966-74
Na- Tan Irrigation 
 Laos 
 2,200 
 FY 1968-75
On-Farm Water ,Lnagement Pakistan 

3.0 

171,995 
 75% under 16 ha. 
 FY 1976-78
Precision Land-Leveling 
 Pakistan 
 n.a.
n.a. FY 1974-78


Regional Soil and Water

Management Projects 
 India 
 n.a.


SAWS I n.a. FY 1966-71Chad 
 150 
 0.25 
 FY 1976- ?Sederhana I 
 Indonesia 
 60,000

Small-Scale Irrigation 1.0 FY 1975-77
Bangladesh 
 1.0
Small-xedium-Scale Irrigation 

n.a. FY 1976-79
Korea 
 66,000

Small-Scale Irrigation Philippines 40,000 

0.92 FY 1974-77
 
1 Sample) Lagunera/San Juan 2.2 FY 1975-79
Mexico 
 80,000 
 1966-73
San Lorenzo Irrigation Peru 

3.8 

45,000


Ghazvin Development 10.0 1965-76
Iran 
 37,000 
 1968-72
First Irrigation Rehabilitation Indonesia 
2.5 


200,000 
 0.9
Afghanistan Rural Credit 1969-77
Afghanistan Multiple areas of 
 60.0 
 1970-75
 

Atlantico 
 1,000 ha.
Colombia 
 9,000 8-16; under 50 
 1967-75
Lake Alaotra 
 Madagascar 12,000 
 4.0 
 1970-75
Second Rural Credit 
 Philippines 

1969-74
Muda & Kemubu Irrigation Malaysia 120,000 

50.0 


Gujarat Agricultural Credit 
1.6 1966-74
India 
 293,000 
 7.0 
 1970-75
 

n.a. = not available.
 



The AID sample projects largely fit within these para
meters. 
Many of the IBRD projects meet the conditions
 
identified as pertaining to small- and medium-scale projects.
 
As previously mentioned, Bank projects are larger in scope,
 
in size of funds committed, and are 
more likely to include
 
dam and major infrastructure construction. 
Because virtually
 
all IBRD evaluations include discussion of the impact of the
 
project on local employment and on 
small farmer incomes, the
 
IBRD projects do permit identification of elements whose
 
presence supports achievement of "New Directions" goals.
 
Discussion of impacts occurs 
in IBRD evaluations even for
 
projects which were desicjned prior to the "New Directions"
 
era. 
 Table 1 shows project area, average farm size and dis
bursement dates of sample projects.
 

Projects that were not considered included studies of
 
irrigation in LDC's by U.S. universities and old projects
 
with unlikely relation to 
"New Directions" concerns. 
 The
 
projects were excluded because we were 
looking for projects
 
which made a direct investment in irrigation infrastructure
 
and offered some minimal discussion of socio-economic goals.
 

2, Project Sample
 

The project sample is not definitive for small- and
 
medium-scale irrigation projects undertaken in the 1970's by
 
AID and IBRD because not all projects fit the criteria, and
 
some which appeared to provide useful information were re
searched and found irrelevant. 
 Several useful projects had
 
to be omitted because relevant evaluation material could not
 
be obtained.
 

For a comprehensive list of AID irrigation and related
 
projects, see Appendix D, Volume III.
 



TWENTY-FIVE PROJECT SAMPLE 

Donor 	 Project Country Evaluation Documents
 

ASIA REGION
 

AID On-Farm Water Management 	 Pakistan PES, Trip Report, End of Assignment Report
 

AID 	 (2) MONA/SCARP IIB Pakistan Audit Reports, Site Inspection
 

AID Precision Land-Leveling 	 Pakistan Evaluation, End-of-Tour Report
 

AID Small-Scale Irrigation I 	 Philippines Progress Reports, Environmental, PES
 

AID Bikol River Basin: Libmanan-Cabusao I Philippines Progress Reports, PES
 

IBRD Second Rural Credit 	 Philippines PPAR
 

AID Sederhana Irrigation and Land Development Indonesia Social Soundness, Evaluation
 

IBRD 	 (2) First Irrigation Rehabilitation Indonesia PPAR, PCR
 

AID 	 (2) Nan Tan Irrigation Laos Evaluation (2 volumes)
 

AID Small-Scale Irrigation I 	 Bangladesh PES
 

AID Regional Soil and Water Management Project India 6 PAR's
 

IBRD 	 (1)(2) Gujarat Agricultural Credit India PPAR, PCR
 

AID Small and Medium-Scale Irrigation Korea Interim Evaluation
 

IBRD 	 (2) Muda and Kemubu Irrigation Malaysia PPAR, PCR 

NEAR EAST REGION 

AID (1) (2) Rural Works Project Afghanistan Evaluation 

IBRD (1) (2) First Agricultural Credit Afghaidstan PPAR, PCR. 

IBRD (1) (2) Ghazvin Development Iran PPAR 

LATIN AMERTCA REGION 

AID (2) CARE Pilot Irrigation Nicaragua PAR, Completion Report 

AID (2) Irrigation Develo[cient Nicaragua 3 PAR's 

AID (1) (2) HAC11O Project Haiti 2 Evaluations, PES 

IBRD (1)(2) San Iorenzo Irrigation and Land Settlement Peru PPAR 

IBRD (2) Third Irrigation Mexico Impact ReportP PPAR 

IBRD (2) Atlantico Irrigation Colombia PPAR, PCR 

AFRICA RECG IO 

AID 	 (2) Chad SAWS I Chad Progress Report, Evaluation
 

IBRD 	 (2) Lake Alaotra Irrigation Madagascar PPAR, PCR
 

(1) These projects have several components, only one of which is irrigation. 

(2) These are projects for which there was no project paper available. 

KEY: 	 PES Project Evaluation Summary (AID)
 
Evaluation Full or special evaluation (AID)
 
Progress Reoort Self-explanatory (AID)
 
PAR Project Appraisal Report (AID)
 
Others Social soundness, environmental (AID) 
PPAR Project Performance Audit Report (IBRD)
 
PCR Project Completion Report (IBRD)
 
Impact Report Post-Project Impact S'.udy (social soundness) (IBRD)
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D, METHODOLOGY FOR STUDY OF IRRIGATION PROJECTS
 

1. Pattern Analysis Methodology
 

The usa 
of pattern analysis as an evaluative tool
 
is premised on 
ability to identify particular inputs that
 
coincide with successful (or unsuccessful) projects in an
 
appropriate number of project cases. 
 The pattern which
 
emerges supports program approaches which include these ir.
 
puts. Conversely, unsuccessful projects may coincide with
 
certain project inputs repeatedly, to form a pattern of
 
failure.
 

Our task was 
to attempt to isolate these elements. We
 
were 
asked to develop a methodology for assessing patterns
 
among projects possibly using a matrix. 
The framework
 
developed is a simple coincidence model, where apparent links
 
between inputs and purpose and goal achievement are hypothesized.
 
It relies on narrative to explain 
a group of hypotheses formu
lated from irrigation literature, interviews with experts, and
 
from project results.
 

The variety of evaluation approaches and types of impact
 
measurement used led to 
the determination that regardless of
 
the statistical tables developed, extensive narrative would
 
be necessary. Development of a computer model to test for
 
correlations between inputs and impacts would have been 
a
 
time-consuming, highly dubious method because hard statisti
cal evidence supporting conclusions about employment-generation,
 
income change, shifts in social structure is often absent from
 
evaluation reports.
 

We formulated hypotheses about the coincidence between
 
inputs to and achievement of project purposes in small- and
 



medium-scale irrigation projects. Several of the hypotheses
 

discuss the relationship between outputs and purpose attain

ment, Several hypotheses pertain directly to host government,
 

rather than AID inputs,
 

Hypotheses pertained to inputs or conditions of six
 

types; sociocultural, economic/financial, technical, insti

tutional, agricultural, and environmental. These classifica

tions are broad. Inputs, such as land-leveling, are clearly
 

technical. However, other inputs such as legalization of
 

ad hoc water-user associations are less easily classified as
 

institutional or sociocultural because they pertain to both
 

areas.
 

We did not require an equal number of hypotheses in all
 

of the above areas and therefore selected what appeared to
 

be the most critical links between inputs and achievement of
 

project purposes and goals. For example, we have very few
 

hypotheses about environmental effects oi small- and medium

scale irrigation projects. Evaluation findings in this area
 

are rare.
 

2. AID-IBRD Methodological Tools
 

For evaluation anO project design, AID uses the
 

Logical Framework Matrix, illustrated in Figure 3 on the
 

following page. The initial Logical Framework Matrix is a
 

simple model of presumed linka'! s between project inputs,
 

outputs, purposes, and goals and impact nn the target group.
 

Independent variables, such as the socio-economic conditions
 

of the host country and management features of the project, 

are pictured in a central block. The Framework clearly dis

tinguishes between the Project Purpose and actual results. 



=-1 OUTPUTS PURPOSE
 
TiPUTS
 

A
 

AAEENT-N-EI:NS. IA 
, 3;;'¥ACTUAL PPU.TC 

=:NT, RESULTS 

KEY: 

FIGURE 3 

A - Assu=ptlos LOGICAL FRA'1EWORKCONCEPTUAL ,IODELI 



The "og frame" specifies three levels of achievement
 

which may be expected at completion of a project. These are:
 

(1) outputs, which are identified by type and magnitude, in

cluding physical outputs such as cIfnals, and institutional
 

outputs such as creation of a water, users' association;
 

(2) purposes, such as increasing crop yields or increasing
 

farmer incomes. Achievement of plurploses is predicated on
 

achievement of outputs. A relatioinship, including a delib

erate program strategy, is hypotIhw:ized between output
 

achievement and purpose fulfillment. The final stage--(3)
 

goals--are broad sectoral change; such as decreased rural

urban migration, the achievement o which depends on achieve

ment of .project purpose(s).
 

The three levels of results of project inputs are
 

difficult to link. Connections between achievement of proj

ect outputs, such as improved can~i.s, and achievement of
 

project purposes, such as higher crop yields, may be verifiable.
 

However, direct causal connection; between achievement of proj

ect purposes (for example, increa:;ed crop yields) and attain

ment of higher order goals (such a;n decreased rural-urban
 

migration) are difficult to draw. Numerous intervening
 

variables such as political, economic and climatic conditions
 

have a direct impact on purpose and goal achievement.
 

The second Framework Matrix (Figure 4) is similar to the
 

first, but shows a hypothesized rc.lationship between inputs
 

or program approaches and project- purpose attainment. In this
 

case, selected inputs are hypothe:ized to lead to attainment
 

of actual results which, in turn, reflect attainment of proj

ect purposes.
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Like AID projects, IBRD projects identify goals of a
 
sectoral nature. Objectives identified by IBRD such as
 

improved farm incomes might be said to correspond to the
 

purpose level of AID's logical framework. Physical or in
stitutional outputs are frequently identified as the purpose
 

of a project even though these may in fact be a means to an
 
end.
 

A major difference between the Bank and AID in project
 
conceptualization is the Bank's use of rate of 
return figures
 

to justify a project initially and to evaluate it following
 

disbursement. The reliance on this figure may stem from the
 
Bank's mandate as an income-generating lending institution.
 

Although financial rates of return for project participants
 

are occasionally provided, frequently projects with favor
able income or employment impacts are classified as "failures"
 

because of poor or below-projected rates of return. This
 

approach to project design and evaluation is quite different
 

from AID's logical framework. For comparative purposes, the
 

study team developed an illustration of IBRD project concep

tualization, Figure 5 on the following page. (.This has not
 

been endorsed by the Bank.)
 

3. Success and Failure Determinants
 

Where possible, emphasis was placed on discerning
 
the socio-economic impact of projects in this pattern analysis.
 
For this reason, selecting one socio-economic indicator such
 

as changes in farmer incomes as a criterion by which to judge
 
all projects was considered. However, using one measure of
 
success appeared arbitrary given the number of ways projects
 

may influence a region, and this idea was discarded.
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Many projects are successful in supplying certain out
puts or partially meeting purposes and goals. 
 For example,
 
a project may be successful in raising farmer incomes to some
 
extent but not in increasing cropping intensity. Because
 
success and failure are ambiguous terms, there is no attempt
 
here to label sample projects as a success or 
a failure.
 
Given this caveat, project success or failure can 
be judged
 
by achievement or lack of achievement of the project's own
 
purposes or objectives, which is 
a function hypothetically,
 
of timely and effective delivery of physical, institutional
 
and other outputs.-
 Information regarding these achievements
 
is provided in the project sheet for each project (Vol. III).
 
This was the only fair method of judgment because our sample 
included projects dating from different eras in development
 
theory and because many different types of project purposes
 
are set out 
in various types of irrigation projects.
 

To determine whether project purposes were met, 
we
 
necessarily relied on 
the data supplied in the evaluation.
 
Our attempt was not to allow implied or imagined results to
 
affect classification of successful goal or purpose achieve
ment or lack thereof, but 
to take evaluator's comments
 
literally,. We held intervicws concerning several projects
 
where data were missing, and took the liberty of incorporating
 
this information into our "evaluative materials" in only one
 
project. (Evaluative material used is 
specified for each
 
project in the data base 
(see Appendix B)).
 

4. Lack of Impacts
 

As Figure 1 illustrates, individual projects may
 
affect political structure, demographic patterns, cultural
 

3/ For an example of the use of regression analysis to link
particular outcomes specific projectto innovations, seeDeepak Lal, Wells and Welfare: An Exploratory Cost-Benefit 
Study..., 1972.
 



traditions, patterns of communication and patterns in employ
ment and the distribution o'f wealth. 
Project impact includes
 
changes of these types which occur in the immediate area of
 
a project as well as net regional or national change.
 

Before discussing the impacts of projects in more depth,a
 
humbling note is in order. 
 While some projects have enormous
 
impacts on physical landscape and economic and social struc
ture, others have very little influence on ancient social
 
systems. Other projects support economic or social changes
 
whose evolution is a result of complex factors coming to
gether beyond the scope of a single development project. The 
assumption that major change in social orders may come from 
a 2 - 5 year project is sometimes questionable. One inter
viewee pointed out that some projects have more impact on 
donor or administrative agencies than on target populations. 
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E. INTRODUCTION OF HYPOTIISES
 

The hypotheses presented below support program approaches
 

to irrigation projects which merit further field testing.
 

They are classified as sociocultural, economic or financial,
 

institutional, agricultural, technical or environmental. The
 

classification process was slightly arbitrary. Where a spe

cific project input was favorably depicted, such as earthen
 

canals, the hypothesis was classified according to the nature
 

of the input. Where effects were under consideration and in

puts are external to the project, the hypothesis was classi

fied according to the nature of the effect. This is partic

ularly true for sociocultural hypotheses.
 

Several hypotheses were added to the original group as 
a
 

result of further study of the literature on social impacts
 

and findings of IBRD projects.
 

1, Sociocultural Impacts
 

The dividing line between sociocultural impacts or
 

effects and economic/financial impacts was drawn so that
 

questions of water management by local cooperative organiza

tion, land tenure, equity, and changes in local political
 

structure are included in this section. Employment and
 

income effects per so are discussed as economic .d financial
 

effects and farmer willingness to take risk as an agricultural
 

factor although the factors clearly have a sociocultural
 

content.
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2. SOCIOCULTURAL HYPOTHESES
 

Hypothesis #1
 

Project areas where villages are governed by a council,
 

either elected or appointed, show greater potential for equit

able decision-making about water use than areas where villages
 

are dominated by a small number of large landlords.
 

Hypothesis 12
 

In areas of the world where sharecropping continues, land
 
registration (where survey teams record leases) offers tempo

rary security for tenants on irrigated lard.
 

Hypothesis 43
 

Rotation systems of water distribution are more likely to
 
lead to equitable water supply for farmers at tailworks of
 

irrigation systems whose location often identifies them as
 

relatively lower-income farmers.
 

Hypothesis #i4
 

Successful irrigation projects located near urban areas
 
generate urban out-migration which can be controlled through
 

closed water users associations.
 

ypothesis 115
 

The shift from volunteer to paid labor for construction
 

of irrigation works and in responsibility for construction
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from local groups to official regional or national bodies
 
increases local awareness of nationhood at the cost of weak
ening local social structure.
 

Hypothesis #6
 

Technical assistance to farmer-builders, with no payment
 
for construction labor, is more 
likely to instill a sense of
 
ownership and incentives for system maintenance than does
 
payment in cash or kind.
 

Hypothesis #7
 

The capacity of communities to open up land for irriga
tion and to construct delivery systems is likely to be higher
 
in those locations where rudimentary systems exist than in
 
locations attempting irrigation for the first time.
 

Hypothesis #8
 

Irrigation water serves fields from which male family
 
members receive greatest remuneration, while potable water
 
projects are more lil-ely to serve market gardens from which
 
women benefit.
 

3. ECONOMIC/FINANCIAL HYPOTHESES
 

Hypothesis #9
 

The most effective method to augment the income of the
 
poorest rural population, the landless, is through increased
 
employment opporbunities on and off the farm, brought about
 

by increased agricultural production.
 

4/ 	"For ... the landless, near-landless, and marginal farmers
only increasing employment opportunities in rural areas pro-



vide any source of hope." "The available ovicrlnce1- qiirtv'nc-4-a 



Hypothesis #10
 

Where irrigation projects are carried out in conjunction
 

with land reform programs, positive income distribution effects
 
of irrigation projects are more likely than where income im

pacts are blunted by customary rates of sharing between land
lords and sharecropper farmers,
 

Hypothesis #11
 

Irrigation investments predicated on farmers' willingness
 
to change from single to double or multiple cropping systems
 

are successful for selected crops and in 
areas where farmers
 
have strong incentives, such as good producer prices and
 
where consumer goods are available for purchase.
 

Hypothesis #12
 

Projects introducing one factor of production at a time
 
generate a faster return to small farmers than those intro
ducing several factors simultaneously such as resettlement
 
programs introducing land, water, and institutions simulta

neously or hydroelectric facilities jointly introducing power
 

and water.
 

Hypothesis #13
 

Recovery of construction and/or operation and maintenance
 
costs of irrigation systems through taxes or water charges in
hibits water waste, and strengthens farmer responsibility for
 

the system.
 



Hypothesis #14
 

Canal rehabilitation projects generate a faster financial
 
return for farmer participants and a faster economic return
 
overall than do projects which provide for major construction
 
or sophisticated systems like drip or sprinkler irrigation
 
systems.
 

Hypothesis #15
 

Demonstration farms are effective as research stations
 
but have minimal spread effect unless farmers perceive that
 
the inputs (seeds, fertilizers, pesticides, tools) of similar
 
quality and quantity are available to them.
 

Hypothesis #16
 

In societies where village membership (rather than owner
ship of land) confers water usage rights, lenders for irriga
tion improvements who accept joint liability of farmers prov
ing local residence and previous production ability,rather
 
than requiring land as collateral,will encourage small farmers
 
to borrow.
 

4. INSTITUTIONALIIYPOTHESES
 

Hypothesis #17
 

Locally-managed irrigation systems are generally better
 
maintained and more efficient in water control than state
operated systems and can more effectively time water applica
tion to coincide with crop requirements.
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Hypothesis #18
 

Benefits, such as increased crop production and more
 
effective water usage from irrigation systems, are enhanced
 
when continuing extension services explaining on-farm water
 
management principles and proper cropping techniques 
are
 

available.
 

Hypothesis #19
 

Irrigation technologies and water-users' associations
 
are more successfully introduced in 
areas where extension
 
work carries prestige and provides a better than average
 
existence for the extension worker, than they are in 
areas
 
where extension personnel turnover is high or where extension
 
services are not provided.
 

Hypothesis #20
 

Formally-structured water users associations 
(as defined
 
by a constitution, procedures, regulations, and memberships)
 
are an essential prerequisite to efficient operation and
 
maintenance of an irrigation system.
 

Hypothesis #21
 

Where irrigation projects include a new technical package
 
(seeds, equipment, fertilizer, pesticides) as part of the in
puts to the farm, local infrastructure (including transporta
tion, storage, and credit facilities) should be sufficient to
 
insure that the package can be delivered at the appropriate
 
time in the cropping cycle.
 



Hypothesis #22
 

Organization of user groups around distinct subcomponents
 
of canal networks or other physical components of irrigation
 
systems, rather than on a community-wide basis, improves the
 
performance of routine maintenance and operation.
 

Hypothesis #23
 

Because of extreme variations in supply of water caused
 
by rain, closure of canals for maintenance, and imperfections
 
in canal design and location, legislation governing water
 
distribution and water rights must be flexible enough to pro
vide for sale and trade of water by local water user associa

tions.
 

5. AGRICULTURAL BYPOTHESES
 

Hypothesis #24 

Agricultural innovations, such as precision land-leveling
 
and canal construction which rely on available farmer labor or
 
fallow fields, or willingness to incur debt, should be intro
duced over several seasons with an expectation of modest im

provements in yields and incomes, 
as subsistence farmers often
 
cannot afford to 
remove land from production, contribute their
 
time or assume debt at project commencement.
 

6. ENVIRONMENTAL HYPOTHESES
 

Hypothesis #25
 

Control of snails which are vectors for schistosomiasis
 
is promoted by clearing of weeds from canal banks.
 



Hypothesis #26
 

Management of surface and groundwater resources as parts
 

of a closed system prevents depletion of water resources in
 

one area at the expense of anothex.
 

6. 	TECIIN) AL HYPOTHESES /
 

Hypothesis #27 

Without land-leveling, poor drainage of irrigation water
 

lowers water application efficiencies and, in some areas,
 

takes land out of production.
 

Hypothesis #28
 

Earthen lateral canals are more cost-beneficial than
 

concrete-lined laterals when correctly compacted and can be
 

constructed and maintained by farmers.
 

Hypothesis #29
 

In conjunction with adequate disease vector control,
 

fabrication of canal turnouts in concrete allows for use of
 

turnouts for human bathing and for watering of cattle, while
 

preventing destruction of canals and impaired delivery of
 

water to fields.
 

Hypothesis #30
 

Detailed pre-study of classes of soils in the project area
 

is critical to dptermine water requirements and appropriate crops.
 

5/ 	Hypotheses concerning tecia,:ical aspects of irrigation were
 
derived from review of projects and current research in the
 
field. Emphasis was placed on selecting technical hypothoses
 
at a level understandable to the layman, and upon selecting ' 

hypotheses which reflect substantially the current "state of
 



F. TEST OF HYPOTHESES AGAINST EVALUATION FINDINGS 

1. Comments
 

In both the case of AID and IBRD, only a few hypo
theses (five and four respectively) have applicability in 
a
 
third to half the projects in that sample. The hypotheses
 
that apply in each case substantially reflect the different
 
orientation the organizations have had toward irrigation
 

projects.
 

AID lending in support of irrigation projects has placed
 
more stress on development of local water 
user organizations
 
while the Bank is more concerned with development of project
 
administrative capability in government agencies, and fre
quently supports ministerial-level training and development.
 
Recently, AID has placed greater technical emphasis on water
 
management on the farm, whereas Bank concerns continue to
 
focus on wider regional hydrologic and soil planning activities.
 

Bank projects provide more information on the economic
 
effects of sharecropping and land reform on 
project results.
 
Hypotheses on 
these issues are more likely to be relevant to
 
Bank projects. AID irrigation projects in the sample placed 
greater weight on extension services as a factor in the oper
ation and maintenance of ca.als than did Bank audits. Iypo
theses in the area of extension pertain more directly to AID
 

cases. 

lypotheses are presented below in three categories: 
principal hypotheses supported by 3-5 cases from either the 
IBRD or AID samples, relevant hypotheses which had support 
from 2-3 AID and/or IBRD cases but were refuted as often as 
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they were supported, and hypotheses requiring further testing
 
suppo.cted by one case or by none. 
 Several hypotheses were
 
developed during the second stage of this study as 
a result
 
of findings in the literature and results of IBRD projects.
 
Several of these could not be tested against AID project re
sults because documentation was no longer available.
 

2. Principal Hypotheses
 

HYPOTIIESIS 4f17 

Locally-managed irrigation systems are 
generally

better maintained and more efficient in water 
control than regional or state-operated systems
and can more effectively time water application 
to coincide with crop requirements.
 

AID: 6 Cases
 

Many active and planned small- and medium-scale irriga
tion projects place heavy emphasis on either introducing irri
gation technologies through existing water-user associations
 

or strengthening or associations. Theorganizing organizations 
vary in size and formal structure. They include Irrigators' 
Associations in the Philiypines, the Farm Land Improvement 
Associations (FLIA) in Korea, Water-User Associations in 
Indonesia in Pakistan and Farmer Groups (Left and Right Bank) 
in Laos. Communities in Haiti and Nicaragua relied on govern
ment agencies for operation and maintenance of irrigation 
systems. In Chad, continuing operation and maintenance follow
ing official completion of the project was a chief concern of 
the evaluator. For reasons of topography, the Bangladesh 
project involved installation of tubewells on the theory that 
operation and ma'intenance of wells would be provided by in
dividual owners.
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Projects operated by local organizations were generally
 
those AID evaluators noted as having been best-maintained.
 

IBRD; 3 Cases
 

The IBRD has placed greater emphasis on institution
building at the level of the central government. In only
 
one case did loan 
conditions provide that foundations for
 
water users associations be laid. In two additional projects
 
in Indonesia and Malaysia, farmers' organizations were formed
 
through government initiative outside of the projecL.
 

HYPOTHESIS #19
 

Irrigation technologies and water-user associa
tions are more successfully introduced in areas
 
where extension work carries prestige and pro
vides a better than average existence for the
 
extension worker than they are in areas where
 
extension personnel turnover is high or where
 
extension services are not provided.
 

AID; 5 Cases
 

It appeared that in a number of projects, extension
 
agents or provincial agricultural officers play a crucial
 
role in introduction of precision land-leveling, reconstruc
tion of canals, organization of water-user associations and
 
management of demonstration farms. In several projects the
 
lack of sufficient "change agents," or presence of under
skilled or ineffective extension agents, was a crucial element
 
in the slow start and/or unsatisfactory results of the project.
 
Projects in Nicaragua and Pakistan suffered the most from lack
 
of reliable extension service. 
 However, effective extension
 
agents were one cf the most impressive aspects of the two
 

Philippine projects.
 



Where a lack of sufficient effort by "change agents" is
 
given as 
a cause of failure to attain project purposes in the
 
time allotted, several other causal factors are also identified.
 
These include low pay and irrelevant recruitment standards.
 
Requiring college degrees.unrealistically restricts the avail
able labor pool. Conversely, recruitment standards may be 
so
 
low that extension agents are no help. 
Job insecurity for
 
extension agents working on projects of short duration 
cause
 
qualified personnel to abruptly leave the project. 
Some of
 
these problems may be found in several combinations in a number
 
of projects. In some developing countries, extensicn work is
 
viewed as "low-status" employment, and therefore extension
 
workers do not enjoy sufficient prestige to be effective in
 

the farm community.
 

IBRD: 5 Cases
 

In the Madagascar project, agricultural support services
 
were not budgeted separately. The regional development agency
 
lacked funds, expertise in water management, and competent ex
tension agents. In a Colombian project, the regional develop
ment agency lost personnel because of low salary scales. 
 In
 
the first case, poor water management resulted; in the second,
 
where sprinkler irrigation was used, new crops were not satis

factorily introduced.
 

A lack of technical assistance in irrigation was faulted
 
in a Philippines case, while in two other projects in Peru
 
and Malaysia extension services were considered inadequate.
 
In the Peru project, one consequence was overwatering as
 
farmers believed that the more water plants received the better
 
their producticn would be. Shortages of extension agents in
 
the Malaysia project meant too few farmers received advice on
 
multiple-cropping, new seed varieties, and land preparation.
 



A number of AID and IBRD projects included training com

ponents for extension or provincial agriculture support per

sonnel. Such training ranged from on-the-job training to
 

organized classroom education courses. However, it appears
 

from the design And evaluation reports that training compo
nents are frequently underbudgeted or underplanned, and often
 

do not succeed in accomplishinq the results envisioned in the
 
irrigation project papers. Regardless of training efforts,
 

several AID evaluations pointed to the conclusion that direct
 

assistance to the development of extension services may be
 
essential to achievement of project purposes in irrigation 

projects.
 

HYPOTHESIS 124 

Agricul.tural innovations, such as precision 
land-leveling .nd canal construction, which 
rely on available farmer labor, fallow fields 
or willingness to incur debt should be intro
duced over several seasons, with an expecta
tion of modest improvements in yields and in
comes as subsistence farmers are often unable 
to afford to remove land from nroduction, con
tribute their time or assume debt at project 
comm.encemen t. 

AID: 4 Cases
 

This hypothesis focuses on the difficulty the "poorest of
 

the poor" may have rapidly accepting concepts of deferred iii
comes and investment. Four case studies were projects where 
inputs from small farmers were expected but failed to materi
alize. The inputs anticipated or assumed included land, 
financial involvement, management and labor. In cases involv

ing land, fine-tuning of irrigation technology through pre
cision land-level'ing was planned. Sm1ll farmer fields were to 
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be leveled, but evaluators explained that many small farmers
 
found they could not take land out of production for long
 
enough periods to make this improvement. In several projects
 
eight percent interest rates on repayment of irrigation system
 
construction were planned, but 
even these rates had to be cut
 
in half to enable water-user organizations to carry the loans
 
and avoid having members deprived of their livelihoods. One
 
project was predicated on supplies of materials for handpumps
 
to be purchased for irrigation by small farmers. In the in
terim, prices of materials caused the pump price to rise beyond 
what the small farmer could afford. Finally, two rural develop
ment projects were critiqued by evaluators because local leader
ships, rathe.- than community organizations of small farmers, were 
requesting improvements in irrigation sysLems. "If 1IACIIO's 
(a Haitian project) supporters are willing to make a long-term 
commitment to the prospect of moderate gains achieved on a 
gradual basis, IIACHO should proceed to formulate and carry out 
a Type 2 (non-capital. intensive) strategy. But there should 
be no illusion about extent progress which isthe of possible 
or the long-term nature of the project." (IIACIIO evaluation.) 
It is apparent that although the emphasis has shifted from 
serving the entrepreneurial to serving the poorest Farmer, 
the difficulties which had precluded serving the poorest of 
the poor remain. In view of this fact, it may be suggested 
that project designers not set unr.ealistic quantitative targets 
in project outputs and purposes which "bui].W-in" failure. 
Modest goals for an effort of this enormity might enable more 
favorable evaluations foi number projects. Tho.(;e whoa of use 
the Logical Framework are, however, inhibi ted from cazlling the 
project a success by unrealistic targets set in the project 
design phase. (For several projects in the case- study, evalu
ators formulated revised log frames, or revised targets for 
this reason.) 

1A
 



IBRD: 3 Cases
 

Three IBRD projects supported this hypothesis. Stringent

collateral requirements in 
two agricultural credit projects

precluded small farmer borrowing. 
In both cases, small farm
ers constituted the target group. 
Investment in minor irriga
tion, implemented where possible, proved the most profitable

in 
terms of both project returns and returns to farmers, but
 
most loan funds were 
soaked up by traditional large-holder

borrowers. 
In the second agricultural project an account of
 
the effects of the drought explained that the drop-off in pro
duction was 
such that farmers who had borrowed were left with
out resources for repayment. 
 They were deemed worse off than
 
if they had never borrowed. 
Evaluators postulated that after
 
a series of good years, these farmers' situations will improve
 
over pre-project conditions.
 

In the third project, planned land-leveling efforts w--re
 
curtailed because lands could be leveled only in the four-month
 
inter-crop period instead of during the entire year as planned

and because farmers were reluctant to disturb top soil. 
 This
 
project also involved an indirect farmer input. 
 Canal lining
 
was scheduled in such a manner that project farmers would have
 
been deprived of water at critical times. 
 This finding result
ed in rescheduling so that the lining could be done 
over a much
 
longer period than originally planned.
 

HYPOTHESIS #27 

Without land-leveling, poor drainage of
irrigation water lowers water application

efficiencies and, in some areas, takes land
 
out of Production.
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AID: 4 Cases
 

This is the single technical hypothesis for which we
 
could find substantial support in our limited and somewhat
 
uneven data base. This hypothesis considered with the pre
vious hypothesis, highlights the complexity involved in making
 
changes in irrigation systems. 
On the one hand, uncontestable
 
technical evidence is given in project papers for the useful.
ness of the technology of land-leveling to enable effective
 
use of water. 
On the other hand, small farmer subsistence
 
needs make it prohibitive for them to take land out of produc
tion to be leveled so that they may reap the benefits of im
proved crop yields. 
 In four AID projects we reviewed, land
leveling had successfully increased yields. 
Two of the cases
 
involved demonstration farms. 
 The others involved farmers'
 
fields; in one case leveling was 
cited as causal in increasing
 
yields, in 
the other, lack of leveling allowed pooling of
 
water and salinization and was cited as 
causal in holding crop
 
yields below average. The 
study team is not technically
equipped to discuss irrigation technology in greater depth.
 
However, it would appear that in projects where small farmer
 
concerns are not limiting factors and land-leveling is not
 
planned, it could be explored as a technique for improving
 
yields.
 

XBRD: 1 Case
 

Although drainage problems are discussed in a number of
 
projects, land-leveling was planned in only one. 
 A second proj
ect audit stipulated that land-leveling represented a needed
 
next step.
 



HYPOTHESIS #30
 

Detailed pre-study of classes of soils in
 
the project area is critical to determine
 
water requirements and appropriate crops.
 

IBRD: 5 Cases
 

AID. 0 Cases
 

Most Bank and AID projects provide soil and water data at
 
the design phase. 
In the IBRD cases the soil studies were
 
apparently not adequate. Several cases where Bank audit re
ports found significantly lower than projected rates of 
return
 
revolved around soils that could not be developed as appraised
 
because they were 
too saline, too alkaline, too coarse, or be
cause of unfamiliarity of all concerned with an 
unusual soil
 
such as peat. 
 Shortages of both river and groundwater also
 
appeared. The explanation for these shortfalls in the Bank
 
cases which did not appear in the AID cases may be that the
 
IBRD sample included larger project areas 
or more projects
 
where irrigation investment is being undertaken for the 
first
 
time than did the AID sample. The AID projects were in some
 
cases follow-up projects designed to address problems such as
 
soi.l salinity, discovered earlier.
 

The finding of project management that areas planned for
 
inclusion in the irrigation system had to be deleted meant
 
that farmers had to be resettled a second time. 
 These farmers
 
suffered a significant loss of enthusiasm for participation in
 
the project.
 

IYPOTHESIS #12
 

Projects introducing one factor of production

at a time generate a faster return to small
 
farmers than those introducing several factors
 



simultaneously such as resettlement programs

introducing land, water, and institutions
 
simultaneously, or hydroelectric facilities
 
Jointly introducing power and water.
 

IBRD: 4 Cases
 

Projects which were directed at irrigation investment
 
without major shifts of population or heavy infrastructure
 
requirements showed greater overall returns and faster re
turns to small farmers. The single rehabilitation project
 
in Indonesia is a case in point. 
A second project in Mexico
 
had positive income and redistributive effects after regular
 

water supplies were made available.
 

Alternatively, the third case 
in Colombia was a project
 
which combined resettlement with irrigation investment and
 
was extremely unprofitable. In a fourth 
case in Madagascar,
 
infrastructure for resettlement and for irrigation could not
 
be provided for at the same time because of shortages of funds
 
within the project development agency and farmer disinterest
 

in relocation.
 

AID: 1 Case
 

Only one project in the AID sample was multi-faceted.
 
This project suffered from coordination problems but the
 
possible negative effect on ultimate project success was not
 
measurable at the time of the evaluation.
 

HYPOTHESIS #10
 

Positive income distribution effects are
 
more likely where irrigation projects are
 
carried out in conjunction with land re
form programs than where income impacts 
are
 
blunted by customary rates of sharing between
 
landlords and sharecropper farmers.
 

42 



IBRD: 4 Cases
 

Splitting his harvest or harvest income with the landlord
 
was a significant deterrent to increased farmer participation

in two projects in Afghanistan and Malaysia. 
 Land reform
 
through assertion of squatter claims markedly improved redis
tribution effects in 
a Peruvian project. 
 In the fourth proj
ect in Colombia, income increased when tenants received farms
 
of their own.
 

A positive national income redistribution effect was 
re
gistered for IBRD projects in Colombia and Malaysia because
 
the project represented investment in 
a relatively poor area
 
of the country. Redistribution of income within a small
 
region appears to be both more difficult to effect and even
 
more difficult to verify. 
In the Mexican project, evaluators
 
noted that more farmers were 
receiving a larger proportion of
 
the income generated in the 
area (88% instead of 82%) than
 
they had before the project began. 
Another project in Colombia
 
reaches tentative conclusions about positive redistribution
 
effects as a result of successful land reform in the project
 
area.
 

Five projects recorded no positive effects and three
 
provide no information.
 

AID: Insufficient evidence
 

This hypothesis was 
tested in the first stage against AID
 
projects. 
Project design documents specified whether benefi
ciaries were tenants, sharecroppers or 
owners but evaluations
 
were not conclusivp on 
the subject of distribution of benefits.
 

43
 



HYPOTHESIS #9
 

The most effective method to improve

incomes of the poorest rural popula
tion, the landless, is through increased
 
employment opportunities on and off the
 
farm, brought about by increased agri
cultural production.
 

IBRD: 4 Cases
 

Discussion in relevant literature and the consistent con
cern 
of the Bank evaluators with employment impacts of proj
ects generated this hypothesis, Only one sample Bank project
 
in Mexico specified employment generation as a direct objective.
 
However, the audit and completion repor:s for this project and
 
three others provided indications of either wage increases 
in
 
the project area or job creation. The first Mexican project
 
where employment generation was an objective relied on mea
sures of increases 
in area wages as a percentage of national
 
wages to show the objective had been met. 
 This project and
 
two others relied o., either local reports of increased labor
 
demand or measurement of rising wages to 
imply positive im
ployment impacts. The fourth project, in Peru, shows creation
 
of 5,000 jobs directly by the project and about 1,500 indirectly.
 
These are hypothesized to have gone to low-income groups. 
 In
 
all four projects, the jobs or increased wages may be linked
 
to production incrcases and/or increases in small farmer in

come.
 

AID: 1 Case
 

One AID project, Libmanan/Cabusao in the Philippines,
 
showed increased on-farm employment as a major goal. 
 The
 
employment effects of the project exceeded expectations but
 
it is unclear whether jobs were generated by increased agri
cultural production on-the-farm or off-the-farm in irrigation
 

construction.
 



3. Relevant Hypotheses
 

HYPOTHESIS 	AIM
 

Irrigation investments predicated on 
farmer
willingness to change from single to double
 
or multiple cropping systems 
are successful

for selected crops and in 
areas where farmers
have strong incentives, e.g., 
good producer
prices and consumer goods available for purchase.
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AXD; 2 Cases
 

This hypothesis developed from discussion with AID irriga
tion project designers, Increased crop yields in several proj
ects were predicated on farmer willingness to plant crops dur
ing the dry season. In many cases, the assumption was borne
 
out. In two AID projects (Philippines and Chad), farmers had
 

ready markets for crops for which prices were not controlled.
 
It was the assumption of project designers that a change in
 
cropping intensity would not occur in areas where farmers could
 

find off-farm employment more lucrative. The hypothesis was
 
disproven for AID projects in that we found no instances where
 

some change in cropping intensity was not registered.
 

IBRD: 4 Cases
 

Four of the Bank projects were designed to increase
 
cropping intensity. In three cases, no change was registered
 
but the 
cause could not be related to lack of farmer incentives
 

because of poor prices or non-availability of retail goods as
 
the hypothesis suggests. The highest crop intensity recorded
 
in IBRD samples was 191 percent in a Malaysian project. This
 

case does not support the hypothesis as the project area
 
appears depressed and remote from commercial areas. (This com
pares with an average high of 150 percent for other sample
 

projects in rice production.)
 

The hypothesis is refuted.
 

HYPOTHESIS #7
 

The capacity of communities to open up land
 
for irrigation and to construct delivery
 
systems is (likely to be) higher in those
 
locations where rudimentary systems exist
 
than in locations attempting irrigation for
 
the first time.
 



AID; 3 Cases
 

The Sederhana CIndonesial, Afghan Rural Works and Small-

Scale Irrigation (Bangladesh) projects were designed to 
en
large irrigated areas where farmers had some previous experi
ence or opportunity to observe irrigation systems, either
 
wells or canal systems. 
 Technical problems in installation
 
and resistance to the system were not recorded in these proj
ects as they were in two South American projects.
 

IBRD: 2 Cases 

The Indian project and a Peruvian project were designed
 
to increase irrigated areas where farmers had prior experience.
 
Neither project recorded resistance to the innovation nor did
 
they reflect technical difficulties arising out of farmer
 
ignorance relative to use of the system.
 

hYPOTHESIS #18 

Benefits, such as increased crop production

and improved water usage in systems, are en
hanced when continuing extension services
 
expl ining on-farm water management prin
ciples and proper cropping techniques are
 
available.
 

AID; 2 Cases
 

This hypothesis was developed upon review of the work of
 
Colorado State University in Pakistan, where it was determined
 
that improvements in existing irrigation systems at the farm
 
level could greatly increase water application efficiency and
 
increase the returns from irrigation of crops. Two AID proj
ects, both in Pakistan, provided on-farm water management-type
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services. 
 Both were hampered in the number of farms they could
 
reach by insufficient numbers of extension agents. 
 (A third
 
project provided information about poor management of water on
 
the farm but the nature of extension services was not discussed.)
 
Projects which implemented on-farm water management plans and
 
showed improved yields generally included improved extension
 

efforts.
 

IBRD: 3 Cases
 

Bank projects discussed "on-farm development" or "on-farm
 
development works." 
 The difference between the use 
of this
 
term and the term "on-farm water management" is that the former 
appears to include any inputs from wells to houses 
which are
 
provided within farm boundaries while the latter is limited to
 
irrigation systems.
 

On-farm development was discussed in many evaluations but 
was not one of the purposes of most projects. Discussion of
 
excessive use of water on the farm in project reports for Peru
 
and Malaysia indicates problem recognition. However, there 
was little emphasis on on-farm water management in either proj
ect. Both project reports recorded insufficient extension 

support.
 

The project which registered the greatest increase in crop
 
yields was the 
Indonesian irrigation rehabilitation project,
 
where paddy rice yields went from 2.0 metric tons/hectare to
 
4.0 metric tons/hectare. (FAO averages for paddy rice produc
tion in Asia are 2.5 metric tons/hectare) . A portion of the 
increase was directly attributed by auditors the canal reto 
habilitation, another portion was attributed to provision of a 
new technical package by the government. However, extension
 
services in all subproject areas were reported to be good.
 



HYPOTHESIS #20
 

Formally-structured water-users associations 
(as

defined by a constitution, procedures, regula
tions, and memberships) are an essential pre
requisite to efficient operation and maintenance
 
of an irrigation system.
 

AID: 3 Cases
 

This hypothesis was supported by AID project findings.
 
However, the Sederhana program in Indonesia which encouraged
 
"legitimization" of water-users associations through official
 
registration, also recognized the efficacy of informal organi
zations in performing routine operation and maintenance of
 
systems. Incorporation of water-users associations is 
a
 
primary goal in irrigation projects in the Philippines. With
out official registration, the ability of the organization to
 
obtain credit and support for irrigation construction is im
periled. Legalization of ad hoc water-users associations in
 
Pakistan is equated with "permanentization" (sic) and is ranked
 
"very important" by the evaluation team.
 

Legalization of a water users association in and of it
self does nothing to increase production in a particular proj
ect. However, 
there is evidence that giving the association a
 
sound legal foundation tends to improve maintenance and opera

tion of the system and to open up channels of financial and
 
technical assistance. These elements may well lead to greater
 
production. In 
some areas, water users associations are viewed,
 
however, as conduits for additional agricultural information,
 
and indeed, as associations through which villagers can be in
tegrated into the political structure. One evaluator at least
 
questions whether water-users associations without water are
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viable, and suggested that the need for water, rather than
 
the need to organize, was at'the center of the organizations
 
and that use of them for purposes beyond irrigation might be
 

difficult.
 

IBRD: 1 Case
 

Providing a legal basis for organization of water-users
 
associations was a condition of a loan 
(Afghanistan). Because
 
of neglect of this provision by the government, no conduit for
 
credit for investment in irrigation systems was available.
 
Small farmers, for whom these associations provide some method
 
of articulation, were severely disadvantaged. There are no
 
informal associations in the project area.
 

The hypothesis is 
not refuted but is supported by a total
 

of only four cases.
 

HYPOTHESTS #6
 

Technical assistance to farmer-builders,
 
with no payment for construction work, is
 
more likely to instill a sense of owner
ship and incentives for system maintenance
 
than is payment in cash or kind.
 

AID: 3 Cases
 

"Voluntary labor contributions by cultivators represented
 
the primary input into the ongoing operation and maintenance
 
of local irrigation." (Indonesia Sederhana Project). 
 In the
 
HACIIO (Haiti) Project evaluators commented on the change in
 
the attitude of rural villagers towards contributing labor for food
 
following institution of a free food program during the drought.
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The belief that government agencies do not invariably expect
 
beneficiaries to contribute directly to projects from which
 
they will reap returns had great impact. Evaluators questioned
 
the Food-for-Work program in this regard in both Haiti and
 
Afghanistan. Evaluators in the Afghan project felt that water
course improvements which were funded through a direct pay-off
 
for farmers should have been constructed by farmers voluntarily.
 

IBRD: 3 Cases
 

In one of the Bank projects (Philippines), lack of tech
nical assistance to farmers relative to the installation and
 
operation of small irrigation systems was cited a major
as 

constraint on the irrigation component of The project. This 
result supports the hypothesis. In two other projects, how
ever, farmers had to be paid to most of theimprove tertiary 
canals. No record is available of farmer willingness to main
tain canals and "own" the system once constructed, particularly 
because one system will require the investment in additional 
canals if a change from field-to-field flooding is to be made. 
Maintenance problems such as the failure to clean weeds from 
canal banks have been recorded. This hypothesis is neither 
confirmed nor refuted by the results. 

HYPOTHESIS f#3 

Rotation systems of water distribution are
 
more likely to lead to equitable water 
supply to farmers at tailworl:s of irrigation 
systems whose location often identifies them 
as relatively lower-income farmers. 
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AID: 3 Cases
 

This hypothesis is substantiated by a number of projects
 

as well as by the general literature. Irrigation systems,
 

whether canal/pump systems or well-driven systems, are rarely
 

technically good enough to insure that all locations can be
 
equally served through continuous flow irrigation.£-/ Rotation
 
of turns for water supply enables water to be supplied for
 

longer periods when it has farther to travel, for example, to
 
reach farmers at tailworks. Often, however, rotation systems
 

must be managed at the regional level to insure equity.
 

In the Sederhana project, in areas where irrigation systems 
had historically been managed cooperatively, rotation systems 
were in use directed at rectifying inequities in water distribu
tion. These rotations were managed by a single local leader, 
generally a water master. However, in other systems in Pakistan 
and Laos, local water masters distributed water inequitably, and 
cultivators at tailworks of systems expressed dissatisfaction. 

The original hypothesis developed was "Rotation of irri

gation turns, managed by a local water master, leads to a more 
equitable distribution of water to farmers at tailworks of 
systems than does continuous flow irrigation." It was modified 
in response to findinq that local water masters in some com
munities are nct able to deliver water (in any system) equitably. 

6/ Westley suggests that two methods for insuring equitable 
water distribution are the indirect--through teclin ical
 
improvement, and direct--through management and timing
 
of distribution, p. 27.
 
Also,
 
"It may not be technically possible to carry canal water 
or feeder roads to the farm gate of the typical small pro
ducer, or to jrovide him with equal access to a crop pro
cessing facility. In such cases it often requires the 
establishment of an appropriate institutional infra
structure to ensure that physical infra.tructure facilities 
serve the desired development purpose." McInerney, p. 17. 
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Particularly in villages where cooperative norms have eroded,
 
specia.ized organizations above the village level are required
 
to effect rotation. This is also true where customary water
 

rights oppose efforts to distribute supplies equitably.
 

IBRD: 2 Cases
 

Two Bank projects registered complaints that farmers at
 

tailworks (tertiary canals) received less water than those
 
with land near the main or secondary canals. In one of these,
 

a rotation system was planned as part of the follow-on project.
 
In the second, lack of assurance regarding water supplies im
peded borrowing for irrigation development by "downstream"
 

farmers. A related concern was expressed in a third project
 
where farmers at tailworks could not receive cooperation of
 
"upstream" farmers to improve canals supplying them. 
 The proj

ect scope was eventually expanded to include support for re

construction of these tertiary canals.
 

The rotation method of distribution as a means to insure
 

equity is generally supported.
 

HYPOTHESIS #14
 

Canal rehabilitation projects generate a
 
faster financial return for farmer partici
pants and a faster economic return -verall 
than do projects which provide for installa
tion of sophisticated systems like drip or 
sprinkler irrigation.
 

AID: 2 Car s
 

One AID project in Nicaragua planned for insitallation of
 
a sprinkler system to irrigate cotton and corn. 
As a pilot
 



for small farmers, the project was a failure. High costs per
 
ianzana 
(unit of farmland) and per family invalidated the
 
project's feasibility as 
a pilot for small farmers.
 

In contrast, the evaluation of a rehabilitation project
 
in Indonesia states that costs are well on the way to being
 

recovered.
 

IBRD: 2 Cases
 

This project was, like AID's, in South America, designed
 
to irrigate high-value crops by a sprinkler system. 
The proj
ect had a rate of return below 5 percent (after a projected
 
11-25 percent rate). High-value crops could not be raised 
and the choice of 
a sprinkler system was deemed inappropriate.
 

In contrast, the canal rehabilitation project yielded
 
rates of return of 30 percent. Isolating these technical 
aspects and generalizing from two projects is dangerous. 
However, sprinkler investments were estimated to cost roughly
 
US$8,000/hectare in yet another 
(non-sample) project discussed
 
in the literature as opposed to costs of between US$600 and 

US$1,700/hectare in the sample rehabilitation project.-/
 

HYPOTHESIS #28
 

Earthen lateral canals 
can 	be constructed
 
and 	 maintained by farmers and when correctly
compacted are more cost-beneficial than con
crete-lined laterals.
 

7/ 	 Miles G. Wedeiftan, "Irrigation: Paradox for Sahelian 
Development" 1I,.)SO/AID Paper, March 21, 1977. 



AID: 1 Case
 

This hypothesis was developed from AID project results in
 
Pakistan. Decreased maintenance requirements make concrete

lining of tertiary canals extremely attractive to farmers and
 
to some project designers. Frequently, concrete-lining can be
 
done only at prohibitive cost. One consequence of lining is
 
that when maintenance is required, special technicians must be
 
called in. Farmers may no longer maintain irrigation works.
 
In the AID project in Pakistan, technical assistance to farmers
 
enabled very satisfactory results in water conveyance effici
ency to be obtained with correct compaction of earthen canals..
 
Farmers were dissuaded from their emphasis 
on concrete.
 

IBRD: 2 Cases
 

Two IBRD projects provided for canal lining. Although
 
lining was a major oLjective, crucial to the switch from use
 
of ground to use of surface water for irrigation, in the first
 

project, the cost-effectiveness of tihe measure coula not be quantific2
 

In the second case, incorrect compaction as a result of 
a shortage of skilled construction advisors caused erosion, 
sliding, and slumping of canal embankments. In addition, 
mission members found that some of the secondary and tertiary 
canal structures in concrete and masonry were "more massive 
than required." This case does not point to a lack of need 
for lining of secondary structures, but merely emphasizes the 
importance of correct compaction of earthworks and the pre

dilection towards "overbuilding" of canals.
 

This hypothesis is supported, in a limited way. 
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4. Hypotheses Requiring Further Testing 

HYPOTHESIS #22
 

Organization of user groups around distinct
 
subcomponents of canal networks or other
 
physical components of irrigation systems,
 
rather than on a community-wide basis, im
proves the performance of routine maintenance
 
and operation.
 

AID: 1 Case
 

This hypothesis was supported by one AID project in Laos.
 

In others, too little data on the way in which water-users'
 

organizations were formed was available to test the hypothesis
 

sufficiently. It is our suspicion, however, based on limited
 

information, that this hypothesis deserves wider testing.
 

IBRD: 1 Case
 

One IBRD project contradicted this finding. The lack of
 

coincidence between boundaries of tertiary canal systems and
 

village boundaries is listed by the Indonesia evaluation re

port as a constraint to farmer cooperation on construction.
 

Support for organization of user groups around the village
 

community is implied, 

HYPOTHESIS 429 

In conjunction with adequate control of 
disease vectors, fabrication of canal turn
outs in concrete allows for use of turnouts
 
'or human bathing and watering of cattle, 
while preventing destruction of canals and
 
impaired delivery of water to fields.
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AID: 1 Case
 

In one AID example from Pakistan, it was easier to adapt
 
small areas of canals to social and economic uses to which
 
they were already subjected than to try to train villagers
 
not to use them. The expense of fabricating concrete turnouts
 
had to be amortized but was worthwhile in terms of alleviated
 
maintenance anJ water waste prevented. 
Information at this
 
level of detail is not available from many evaluations.
 

IBRD: 1 Case
 

However, in one IBRD project in Indonesia the need for
 
this type of structure is also mentioned.
 

1YPOT11ESIS # 25
 

Control of those snails which are vectors
 
for schistosomiasis is facilitated by clear
ing of weeds from canal banks,
 

AID: 1 Case
 

IBRD: No information
 

In the Philippine Small Farmer Systems project, a sub
stantial environmenta. review was completed which recommended 
weed-clearing. Minimal environmental information for most 
projects prevented testing of the hypotheses regarding the 
spread of water-borne diseases.
 



HYPOTHESIS #5
 

The shift from volunteer to paid labor
 
for construction of irrigation works,
 
and the shift in responsibility for con
struction from local groups to regional
 
or national bureaucracies increases local 
ties to the state at the expense of local
 
social structure.
 

AID: 1 Case
 

This hypothesis was developed from the irrigation litera

ture and from the Sederhana project which had a thorough
 

social impact analysis accompanying the project paper. Some
 
evidence exists to demonstrate that although farmers may in
creasingly rely on state services whether or not projects
 

interfere in their lives, this process is hastened when 
functions previously performed, however poorly, by local in
formal organizations are subsumed under project operations.
 

IBRD: 2 Cases
 

The Indonesian canal rehabilitation project and a Malaysiar
 
irrigation project both ended up paying farmers to construct
 
some 
tertiary canals, although initially project evaluators
 

thought work would be performed voluntarily. The need to 
switch to paid employment in the Indonesian case is attributed 
to decline in voluntary labor throughout Java and to unwilling
ness to work on canals which lead past one',; own fields down
stream if one were already well-supplied. Farmers were moti
vated to work voluntarily on canals adjacent to their fields 
and when they could perceive possibilities to obtain some 

water during the dry season, 

U/ 



Whether organization of labor and institution of 
a pay
 
system affects farmer willingness to operate and maintain
 
canals after construction is unknown. 
 In the Indonesian
 
case, labor was paid under rural works projects administered
 
by village leaders. 
 It is likely that impact on local social
 
structure in that project at 
least was minimized. 



HYPOTHESIS #13
 

Recovery of construction and/or operation

and maintenance costs of irrigation systems

through taxes or water charges inhibits
 
water waste and strengthens farmer respon
sibility for the system.
 

AID: Not tested
 

IBRD: 3 Cases
 

This hypothesis was developed after repeated reference
 
was made to collection of water charges as 
an issue within
 

the Bank.- / After nearly ten years, 
the need to emphasize
 
cost recovery in projects remains at 
issue. Borrower atti
tudes towards the Bank's requirements in this 
area are not
 
entirely favorable, often because of 
the political diffi
culty of imposing water charges on newly-enfranchised farmer
 
or because logistic difficulties prevent fair assessments of
 
costs. 
 Two cases from the Bank sample provide unusually
 
clear examples of the problems and possibilities associated
 
with assessment. In an Iranian project, project designers
 
had planned that charges for irrigation system operation and
 
maintenance would be collected. 
At the end of the project,
 
it was impossible to collect money; 
rather the entire system
 
was subsidized. 
 In the Mexico Third Irrigation project,
 
water charges were collected throughout most of the area and
 
were described as encouragement for farmers to refrain from
 

wasting water.
 

8/ See "A Policy Framework for Irrigation Water Changes,"
 

World Bank Staff Working Paper No. 718.
 



HYPOTHESIS 016
 

In societies where village membership
 
(rather than ownership of land) confers
 
water usage rights, lenders for irriga
tion improvements who accept joint lia
bility of farmers proving local residence
 
and previous production ability rather
 
than requiring land as collateral will
 
encourage small farmers to borrow.
 

AID: Not tested
 

IBRD: 3 Cases
 

This hypothesis was developed from three projects in India,
 

Afghanistan and the Philippines where agricultural credit was
 

the modus operandi for irrigation development. Rural banks'
 

strict security requirements were constraints to small farmer
 

borrowers. Larger farmers borrowed principally for farm ma

chinery; the security requirement was one in a series of
 

factors which resulted in less irrigation lending, despite
 

relatively high financial return on irrigation investment for
 

farmers.
 

HYPOTHESIS #26
 

Management of surface and groundwater
 
resources as alternative parts of a
 
closed system prevents depletion of
 
water resources in one area at the ex
pense of another.
 

AID: Not tested
 

IBRD: 2 Cases
 

This hypothesis was developed from two IBRD projects
 
where hydrologists studied only water supplies in the project
 



area rather than the potential effect of planned irrigation
 

facilities on water supplies as a whole. In a Mexico proj
ect, evaluators state that lack of integrated management of
 
water resources created problems in anticipating *water supplies
 

from wells and surface facilities and making projection of
 
benefits over time quite difficult. In the other, in India,
 
well drilling activity conducted before initiation of the proj
ect and continuing during the project threatened to deplete
 

groundwater supplies. Wells were not spaced widely enough.
 

HYPOTHESIS #2
 

In areas where sharecropping continues,
 
land registration (where land survey 
teams record leases) offers temporary

security for tenants on irrigated farms,
facilitating tenant cooperation in physical 
and financial support of the irrigation
 
system.
 

AID: Not tested
 

IBRD: 2 Cases
 

This hypothesis was developed because research indicated
 
a Bank tendency to require that tenants receive security of 
some sort on the land they farm prior to Bank support of agri
cultural investment. Registration is prerequisite to system
atic collection of any water user charges or taxes which is 
another reason for its emphasis. In a Malaysian project, the 
registration component was neglected which meant that payment 
of water charges could not be enforced. The second project 
simply points to insecurity of tenure, a function of an on
going land reform program, as causal in farmer reluctance to 
borrow for construction of minor irrigation schemes. 



HYPOTHESIS #21
 

Where irrigation projects include a
 
new technical package (seeds, equipment,
 
fertilizer, pesticides) as part of the
 
inputs to the farm, local infrastructure
 
(including transportation, storage and
 
credit facilities) should be sufficient
 
to ensure that the package can be delivered
 
on time within the cropping cycle.
 

AID: 2 Cases
 

Although two cases were discovered where inputs other
 

than water were critical to achievement of project yields,
 

this hypothesis proved less applicable than expected to 

irrigation projects. Many projects are concerned with addi

tional agricultural inputs only after irrigation systems are 

successfully in place. Tn addition, evaluators of the proj

ects reviewed commented only briefly on inputs other than the
 

water from the irrigation system.
 

IBRD: Not tested
 

Many audit reports referred to additional inputs such as 

fertilizer being made through government programs but rarely 

were these a part of the project per se. Problems regarding 

delivery of inputs were frequently mentioned in the context 

of improvements which could be made in future projects. 
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HYPOTHESIS #1
 

Project areas where villages are
 
governed by an elected or appointed
 
council show greater potential for
 
equitable decision-making about water
 
use than areas where villages are dom
inated by a small number of landlords.
 

AID: No evidence
 

IBRD: No evidence
 

This hypothesis derives from a paper by Ashfaq Mirza 

which is a case study of ground and surface irrigation water 

distribution decision-making in an Indian village. The dis

tribution of political power in an irrigated area is said to 

have a significant effect on the distribution of water. 

Even in state-operated systems, some disputes must be resolved 

and some allocation decisions must be made locally. Landlords 

invariably sit on bodies allocating water and adjudicating 

conflicts over water supply. Small farmers are not only situ

ated poorly in relation to main canals, but may have little re

course if their water supply is short. (Research by Hunt and 
Mirza shows that the presence of large landowners may mean more 

water for the village as a whole. Communication between the 

irrigation bureaucracy and particular vil.lage is greater when 

that village includes several large landowners who can enter

tain officials, however these larger village allocations still 

may not benefit smallholders.) 

Substantiation of this hypothesis will depend on informa

tion about local political systems which was not available in
 

project evaluatiyn or design documents. 
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1YPOTIIESIS #15 

Demonstration farms are effective as
 
research stations but have minimal
 
spread effect unless farmers perceive
 
that the inputs (seeds, fertilizers,
 
pesticides, tools) of similar quality
 
and quantity are available to them.
 

AID: 1 Case
 

This hypothesis grew out of examination of AID projects
 

in Pakistan and Nicaragua. Because the demonstration farm in
 

the Precision Land-Leveling project in Pakistan was not fully 

operational at the time of the evaluation, the hypothesis 

could not be applied as expected to that project. In 

Nicaragua, desired spread effects were not apparent. In the 
evaluator's view, absence of easily obtainable inputs of simi

lar quality for surrounding farmers was to blame. Mention was 

made in this evaluation, however, of farmer's copying the irri
gation system. Further information on spread effects was not
 

available.
 

HYPOTHESIS #23 

Because of extreme variations in supply 
of water caused by rain, closure of canals 
for maintenance and imperfections in canal 
design and location, legi slation governinq 
water distri.bu Lion and water right:!; imust be 
flexible enough to provide for sale and trade 
of water by local water user associations. 

This hypothesis was developed from the Reidinger article 
referenced in the Bibliography and could not be tested against 

projects in either sample. 
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HYPOTHESIS #8
 

Irrigation water serves fields from which
 
male family members receive greatest re
muneration, while potable water projects
 
are more likely to benefit market gardens
 
from which women benefit.
 

This hypothesis was developed from results of one AID
 
project in Latin America. It could not be tested as the role 
of women was not addressed in either project sample. 

HYPOTHESIS #4 

Successful irrigation projects located
 
near urban areas generate urban out
migration which can be controlled through
closed water users associations. 

This hypothesis alsowas generated by a single AID proj
ect, in Chad. It does not appear to define a significant 
problem area. One IBRD project in Iran shows some absentee 
farm owners, presumably urban residents, but it is unclear
 
that their role in the area does not predate the project. 
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Ut CONCLUSIONS - IRRIGATION
 

The conclusions ;,nd recommendations for this study are
 
based on comparative review of AID and IBRD materials.
 
Irrigation conclusions represent a synthesis of the supported
 

hypotheses.
 

1, Incomplete technical design may imperil successful
 
use of water. Unless land leveling is carefully and precisely
 
done, water application efficiency is severely reduced.
 

2. Locally-managed irrigation systems are 
generally
 
better maintained and are more efficient in water control
 
than systems dependent upon state operation, This is 
especially the 
case where local control is derived fronm a
 
traditional and solid social structure. Thus, there is 
 a
 
foundation for giving and executing 
orders, for the review of
 
grievances, and for the correction sharing
or of inequicies. 
With state controlled systems, these matters must be handled
 
through governmental procedures an1 mechanisms which may not
 
be compatible with local 
customs and regulations. In addi
tion, such a system tends net to be as responsive as the 
locally controlled system for timely irrigation of crops. 

This is not to say that all locally-controlled systems 
are good and state-controlled, bad. 
 The use of locally 
controlled systems tends to perpetuate whatever social 
inequities may exist and indeed these may run counter to the 
purposes of the project itself. (Likewise, state-controlled 
systems are generally necessary in large projects, and may be
 
so even in smaller-scale projects.) For cxamp?.e, if a new 
farming area is 
being opened up and is to be settled by
 
migrants, then state-managed systems are necessory while
 
transition to local management is investigated.
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As a group, AID irrigation projects focus considerably 
greater attention on the development of irrigation at the
 
farm level while the World Bank irrigation projects focus on
 

development of regional systems. This is the case both
 
technically and institutionally in our sample. AID provides
 
more support to local institutions while IBRD is principally
 
concerned with development of central government organiza

tions which can in turn support local groups.
 

3. A review of projects and evaluations indicated to
 
us that expectations are too high in regard to the time span
 

required for agricultural innovation to produce results.
 
Examples of the innovation to which reference is made are 
precision land leveling and canal construction relying on 
farmer labor, allowing ficl.ds to lie fallow or a willininess 
to incur debt for farm investment. These are concepts well 
outside the scope of knowledge of subsistence farmers who 
are generally the first occupants of the newly irrigated lands. 
Such a farmer is accustomed to looking ahead not much more
 
than one crop cycle and to farming under totally non-scientific 
circumstances. For a subsistence ifarmer to embrace intellec
tually sophisticated concepts such as deferred income requires 

more time than is generally allowed in estimating future returns 
from irrigation projects. 

4. Irrigation techniques and associations of irrigation 
farmers appear to be introduced more successfully in those 
areas where extension is of high quality. The reports to which 
we have had access indicate that extension work in these areas 
carried prestige in the local society and provides a better 
than average existence for the extension worker. In other areas, 
there was a high, turnover among extension workers or, in some 
cases, little or no extension services were provided. 



We must conclude that irrigation projects in particular
 
require a high order of extension as'istarnce. As explained
 
above, the farmer is often making a quantum jump in technology
 
and farming practices and thus requires competent outside help.
 

5. Projects which initiate irrigation in an area must
 
be based on the most thorough study of soils and hydrology.
 
Feasibility studies must be carefully reviewed by the donor
 

agency. Soils may vary within a proposed project area. When
 
variations are not discovered early enough, either inappro
priate irrigation systems are installed or the project must
 

be redesigned.
 

6. Simpler projects such as those directed at relabil
itation of irrigation systems generate faster returns to the 
small farmer than large, multi-component projects. The excep
tion to this statement is projects which include land reform 
with irrigation investment. When farmers no longer have to 
share their crops with landowners, their incomes are greatly 

increased.
 

7. The most effective method to improve incomes and 
position of the poorest rural population, the landless, is 
through increased employment opportunities on and off the 
farm brought about by increased agricultural production. 
The "poorest of the poor" are the landless or those small 
farmers whose land at peak production will not provide suba 
sistence income. These individuals must rely on jobs gener
ated by increased agricultural production in the area stimu
lated by irrigation and similar inputs to the farm. 
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H. RECOMMENDATIONS - IRRIGATION
 

1, The use of simple land-leveling techniques should
 

be encouraged. On-farm water management training should be
 
enhanced. Farmers should be given "hands-on" experience
 

designed to demonstrate that water can be more effectively
 

used if applied in a manner appropriate to their objectives.
 

2. Particular study and analysis should be made of the
 

patterns of cooperation in project areas among user-farmers.
 

These should facilitate the design of strategies for the
 

organization of water users associations based as 
they would
 

be on sound and proven sociological and economic experiences.
 

3. An assessment should be made to determine 
as pre

cisely 
as possible the level of economic and financial in

puts target populations are capable of providing to a pro
posed project. Designers should tailor projects (i.e. outputs)
 

to level of these inputs. For example, the willingness of
 

farmers to have their land out of producticn to enable land

leveling operations should be assessed.
 

4. The importance of extension services in newly
 

irrigated areas cannot be over-emphasized and this concern
 

should be reflected in inventorying the availability of these
 

services and in planning for their delivery to farmer partic

ipants. The availability of extension or "change" agents in
 

the host country should be assessed in depth before this role
 

is assigned to badly under-funded or under-staffed organiza

tions. This recommendation applies equally to provincial 
as
 

well as central offices if they are expected to assume ex

tension function . Local or lower level offices do have
 

better contact with target populations but quite often such
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offices have a number of other priorities and responsibilities
 
which they are attempting simultaneously to discharge. There
fore, there must be a positive finding that able extension
 
agents will be available to the project and to the partici

pants in a regular and timely manner.
 

5. Projects introducing irrigation for the first time
 
require thoroigh soil and hydrology surveys before irrigation 
systems are designed. A set of general specifications for
 

conduct of such surveys might be developed and compared to
 

contractor proposals.
 

6. Projects which show the greatest success in achieving 
crop yield increases and improving the lives of target popula
tions are those which added or improved irrigation with adequate 
extension support, to a farming area. If agelcy goals are to 
support visibly, relatively "quick-yield" projects, simple 
projects such as rehabilitation schemes might be given prior

ity in project selection.
 

7. Employment impacts of irrigation projects might be
 
closely examined at the design stage and carefully evaluated. 
A number of factors which were not encompassed in this study, 
such as the relation of rising land values after irrigation 
installation to land consolidation purchases, make long-term 
employment effects of these projects difficult to predict. 
However, initial effects of increased production (without 
mechanization) on employment generation appear positive. 
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A. INTRODUCTION
 

Part 2 of the study will discuss the findings of the
 
study with regard to the evaluation reports reviewed and the 

lessons learned by the study team regarding the present eval
uation system at AID and IBRD. 
 Th1" focus of this section is
 

the AID evaluation system. 
The IBRD system is reviewed for
 

comparative purposes.
 

The second section (B) provides an account of the search
 

procedure to obtain project information and a description of
 
the data used in the study. Section C discusses the differences
 

in fundamental outlook between the two organizations. Section
 
D gives an overview of evaluation methodology and structure.
 
Section E analyzes how well evaluation objectives are met.
 

Section F provides the framework of objectives within 
which the AID evaluation system and comparatively, the IBRD 
system, are discussed. Section G offers recommendations on 
directions the AID evaluation system might take. Sections 
11 and I list conclusions and recommendations relevant to 

evaluation. 
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Bl. DATA COLLECTION
 

This section of the report discusses the documentation
 

used in this study, and the procedures used to obtain it.
 

Problems encountered in collecting a sample of evalua

tion and design documents on AID-funded small- and medium

scale irrigation projects are in some respects symptomatic
 

of inconsistencies in the AID evaluation system itself.
 

1. AID Documentation 

The initial task was to cull project names, loca

tions, numbers and descriptions from AID's Development 

Information Systems (DIS). Searches of four automated 

systems, TEXT, PBAR, PAlS aid BiREF, yielded 7G, 46, 155 and 

35 project titles, respectively. 

An abstracted description of the nature and extent of 

the irrigation component is available only in the TEXT 
system. It appears that many (PAIS) projects are pre

feasibility surveys. For these reasons, some projects with 

a very minor irrigation component appeared in the inventory 
(see Appendix D) . 

The PAIS system lists old (pre-1974) projects by country, 

but without isolating them by type. The number of irrigation 

projects on the PAIS system is difficult to discern because 

project titles are frequently ambiguous. the TEXT, PIAR and 
BREF systems access only those projects begun in .974 or later. 

We were provided with two earlier reports (lone for AID on 

irrigation projects. This enabled the study team to identify 

older projects. 
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Evaluation documents which provided information for
 
pattern analysis ranged from Special Evaluations, PAR's
 
(Project Appraisal Reports) and PES's 
(Project E'valuation
 

Summaries) to brief End-of-Tour Reports and memorandum 
progress reports. Audit Reports for all projects in the
 

universe were requested.
 

Because complete information about project purposes and 
goals is not available in evaluation documents, project 
design reports such as CAP's (Capital Assistance Papers),
 
PROP's (Proposed Project Papers), PP's (Project Papers), and 
Social Impact and Environmental Impact analyses and feasi
bility studies, where available, were included in the search. 
(As noted in the data base, research and studies in project 
areas were used as contributing documents for a few projects.) 

The initial Statement of Work was predicated on the 
accessibility of information about irrigation projects ad
ministered by AID, available at the Development Support/ 
Development Information and Utilization Branch (DS/DIU) . All 
of the reports named on the BIIF system were also supposed to 
be availah]e at msl/PI U. Manual searcles for reports and 
add itionai p roject!; we.re wade in the All) Reference Center and 
the Information Of fice, offices of DII/I) U. Manua] searching 
involved peirusal of :Ielf documents and evaluations being 
readied for ;l.i pment -or copying. Reorqani zat ol of the 
Informat:ion Li biary and t:he Refe rence Cent:or ald 5 hi prerit of 
reports for microficle r-product i on coInI IJ c(ated the ::earan. 

We found, as )IU pCrPonn, i had i n fo rmied u , t h t the PIS 
system wa; incomplet.,, evon for project..; )ejun in 1974. The 
manual search it ,tie! Reference Center yiel(led e(ilit ovalui'
tions. Several of these eight lacked project nuiubers, 



however, and the titles do not appear in the DIS readouts.
 

It wa5 unclear whether or not these were AID or other donor

financed projects, The manual search At the information
 

office yielded more numbered evaluations. In summary, the
 

Manual search at DS/DIU yielded several new titles but very
 

few 	hard copy documents.
 

Check-out of documents was a difficult procedure because
 
it was unclear who had the authority to release them. The
 

reorganization of DS/DIU may clarify where this authority lies.
 
Once the evaluations were moved to the Information Center, we
 

were able to check them out.
 

The third step in the document search was to contact all
 
four regional Bureaus, both evaluation (DP, Development
 
Program) offices and project planning (PD, Project Development)
 

offices. Obtaining project papers for current projects in PD
 
offices was a straightforward process. as these are generally 
produced in quantity. Feasibility studies and separate social 
and environmental impact reports, which may be rekerenced in 
the PP, are more difficult to procure. These design documents, 

as well as those evaluation reports which may havi been sent 
to project offices, are frequently kept in locked files. 9/ 

Our manual search at the regional PD office s yielded project 
design documents and a few evaluation reports. 

Regional evaluation offices (DP) had, with a single ex
ception, many gaps in evaluation holdings. The evaluation 

office in the Latin America Bureau which has been in existence 
for some time has reports classified by project within countries. 

9/ 	 Because we did not have current :;ecurity clearances, it was 
impossible for us to go throuqh thet;e files, even though 
the documents sought were unciass;ified. Very specific re
quests had to be made for informiation to minimize the assis
tance required from regional bureau staff and (frequently)
bureau staff was unable to help, so we relied on bulk files. 



These can be obtained with a minimum of staff assistance as
 

they are listed in a central log accessible to non-AID
 

personnel. The Asia Bureau evaluation office was recently
 

reorganized. Bureau staff are, themselves, requesting re

ports from project offices to build their files. They were,
 

however, able to provide us with copies of several reports
 

not previously reviewed. Development of evaluation office
 

in the Africa Bureau was delayed by numerous personnel changes. 

Reports on older regional projects are virtually all retired
 

or dispersed. Few evaluations of new projects have been re

ceived. We were unable to obtain very many evaluation reports
 

covering projects in the Near East and Hlorth Africa region.
 

Another search method for relevant, well-docume:iited, 

projects was to conduct interviews within the Bureaus them

selves. A 1,nt of regional evaluation officers, .,ppropriate 

project officers, and Development Support personnel, was made 

available to us by PPC. Interviewees suggested other AID 
personnel knowledgeable about irrigation projects. These 

were added to the list. The interviews and research at the 

Bureau level was extremely valuable in narrowing the list of 

viable projects and highlighting available reports. 

Interviews with both evaluation and project officers were 

a particularly rich source of information about specific proj

ects. Because individuals had frequently served in several 

posts, their knowledge of projects extended beyond their current 

area of concentration. Most of these professionals were able 

to provide capjule summaries of current and past projects and 

quickly respond to questions about projects listed in our in

ventory for which we could find no documents. Project personnel 

provided a reasohably objective explanation regarding project 

status. Both successful and unsuccessful projects were re

called, in general, with equanimity. 
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Results of interviews with project officers led us to
 

conclude that the Agency has a substantial untapped institu

tional memory which may be the only effective source of infor

mation within AID on "old" projects. Information about AID
 

projects completed two years before a search is extremely
 

difficult to obtain under the present system. Storage limi

tations necessitate retiring of files on completed projects
 

annually. Project files are retired in boxes, with more than
 

one project to a box. Therefore, box and lot numbers are re

quired to retrieve a project file. Clear records of these
 

numbers are not available from the Bureau which retired the 

files. Some projects have two sets of documents, classified 

and bulk, which are retired in different boxes. The vagaries 

of the system may explain, in part, why we found no AID 

personnel who had experience in retrieving documents. 

A final source of information was interviews with tech

nical" bureau officers, in particular in the Development 

Support Bureau/Agriculture Office (DS/AGR). Irrigation ex

perts in these offices had collections of irrigation prn,*ect
 

reports for both design and evaluation stages of projects. 

Technical officers' own libraries were one of the best sources 

of relevant documents collected on single projects. 

2. Gaps in AID Evaluation Holdings 

The purpose of this section is to highlight gaps in 

evaluation holdings for small- and medium-scale irrigation 

projects relevant to this report. As indicated in the previous 

section, evaluation reports for projects over two years old are 

extremely difficult if not impossible to retrieve. 

Evaluation reports for several projects which were 

terminated for reasons beyond control of the project are not 

available, even in the form of short completion reports. 
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There are a number of projects for which evaluations are
 
recorded in the DIS system but which were unobtainable in a
 
search which continued over several months. 
 Centralized hard
 
copy of these documents is currently not available.
 

Finally, there are evaluation reports available for proj
ects whose concerns are 
similar to the concerns defi.ned as
 
those of small- and medium-scale irrigation projects, but
 
which the cognizant Bureau deemed inappropriate for use in
 

our study.
 

The following list shows projects for which evaluation
 
holdings are incomplete. The last part -of this list shows
 
several projects for which evaluation reports are due within
 

the next year.
 

Retired projects files: evaluations not retrievable
 

Irrigation Construction (489-0706) - Korea
 
On-Farm Water P4anLlement (277-0526) - Turkey
Rahad Irrigation (650-0100) - Sudan 
Water and Irrigation Project (664-017C) - Tunisia 

Terminated pr-crjects: evaluations not available 

Cotonou Bridge/Dam (625-0009) - Niger
Sidamo Water Development (663-0167) - Ethiopia 

Missing evaluations 

Bakel Small Irrigated Perimeters (685-0208) - Senega]
Irrigation Con.;truction (489-021.) - Korea 
MONA/SCAPP 111 (391-0221) - Pakistan 

Projec evaluation!, deemed inappropri ate by Bureaus 

Doukkala-Semamra Irrigation (608-01.27) - Morocco 
East Ghor Canal E:tension (278-0193) - Jordan 
Triffa Irrigation (608-0126) - Morocco 
Zarcla Triangle (278-0179) - Jordan 

,.}4 
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Relevant projects: ewiluations to be completed in
 
the future
 

Egypt Land and Water Management (263-0017) - Egypt

Lake Chad Irrigated Agriculture (677-0001) - Chad
 
Lower Moulouya (608-0045) - Morocco 
Mahaweli Ganga (383-0042) - Sri Lanka 
On-Farm Water Management (527-0170) - Peru 
On-Farm Water Management (383-0048) - Sri Lanka 
Rural and Village Wells (676-0003) - Central
 
African Republic
 

Desalinization (655-0005) - Cape Verde
 
Sierra Water and Land Use Improvement (527-0156) - Peru 
Use of Treated Sewage for Irrigation (527-0159) - Peru 

3. IBRD Documentation
 

We obtained IBIRI) documents under the joint document 
lending arrangement that operates between the Bank and member 
governments. 'he Agency for International Dovelopment holds 
documents for two years. We had access to their copies of
 
IBRD project evaluation and design documents dating from 1976.
 

The drocuments used were of three types, Project Performance 
Audit Men: )randa (PPAR's) , Project Comp]etion Reports (PCP.'s) and 
Appraisal Reports. An Appraisal Report corresponds to an AID 
project paper as the primary project (]esgn document delineating 
a course of action. Evaluation,; of projects which have beei 
disbursed are performed and the resul.ts wri.tLen in a PCR. A 
PPAR represents an audit of the Completion Report. The audit 
procedure is discussed in Part 2, Section D, Evaluation 

Methodology.
 

The Appraisal Reports available for the past two years 
covered projects at their inception. The Audit and Comp].etion 
Reports done in the past two year: covered a sample of projects 
several years "older" than the All) sample as Bank projects 
generally are of longer duration that AID project; for reasons 
which have already been stat.d. ('art 1, Section C) 
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Because Appraisal Reports done in 1970 would have been
 
difficult if not impossible'to obtain and because the study
 
team chose to restrict its search to Bank documents accessi
ble at AID, the team therefore relied largely on evaluation
 
documents to test the IBRD sample. 
 The decision not to try
 
to locate an Appraisal Report for each of the ten projects
 
was based on the fact that most frequently Audit Reports
 
summarized the Appraisal Report and other design documents
 
and compared results of the project to the projections used
 
at the time of design in a single document.
 

In several cases 
the Bank has undertaken post-project
 
impact studies. These were obtained and reviewed. In fact, 
one of these cn,ered an irrigation project in the sample, 
significantly adding to information available on that project. 

Supporting documentation used included reviews of irriga
tion programs in agriculture sector reports and ]3ank working 
papers on issues such as irrigation water charges, small 
farmers, the landless and water-borne diseases. Much of the 
Bank documentation used is available to the public. 

No attempt was made to obtain evaluations for projects 
completed prior to .972.
 

Several supplementary interviews were conducted at the 
Bank which proved as valuable as the comparable AID interviews 
in providing information about the IBRD evaluation system in 
general and several projects specifically. 
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C. COMPARISON OF AID AND IBRD APPROACHES
 

The Bank and AID have different mandates which must be
 
taken into account before their evaluation methods and pro
cedures can be compared. The predominant role of the World
 
Bank in international lending and the participation of share
holders in decisions are 
factors which distinguish the Bank
 
from all bilateral aid institutions, including the Agency for
 
International Development.
 

Policies of both organizations create and respond to new
 
concepts in development theory. 
 However, All) responds to the
 
mandates of Congress while the Bank answers to 
a broader con
stituency and one less concerned with details of Bank opera
tions. 
 The Bank participates actively in the international
 
financial markets and is more sensitive than AID to the views
 
of these lenders.
 

The Bank's character as a financial institution may ex
plain its heavier concentration on quantifying project results
 
than occurs at AID. 
Further, the Bank has 
a greater concern
 
with such matters as 
economic rates of return although AID
 
certainly does not ignore this aspect of project analysis.
However, since the "New Directions" legislation of the early
1970's, AID tends to measure projcct success and failure more 
in 
terms of social benefits which are difficult to quantify.L-O
 

Methods of project selection are different. Both organ
izations receive project requests from host governments and
 
take an active role in project: preparation. The Bank may
 

i1/ Attempts to quantify social impacts are made in rquire andvan der Tak, 'Economic Ana1.yf iz of Proliects,ular and with particreference to irU2Yoan 
AnEconomic and 

projet liruce and Ki.mdro,Soci Analysis of Hhe Chao Phya Irrigation
Improvement Project ]I. 



exert more pressure to obtain borrower compliance with con
ditions precedent to the loan than AID. In choosing projects,
 
the Bank relies more heavily on rate of return projections and
 

less on particular development goals than does AID.
 

AID's presence in the form of an in-country mission
 
facilitates project development and project management. The
 

IBRD approach to project management generally relies on a
 
series of "missions," groups of Bank professionals in appro
priate fields who visit the country and the project at intervals
 
over the course of the loan. Both agencies rely on host govern

ment administrators for project managemont, but AID is, by
 

virtue of its continuing presence, uniquely positioned to
 

provide continuing support.
 

In listing these differences in approach, the study team
 
is not suggesting that one or the other produces better or
 
poorer project results. The team does feel that the differ

ences are worth mentioning as a partial explanation of the
 

variations in evaluation material.
 



Do EVALUATION METHODOLOGY
 

The procedures and tenets for evaluation of the success
 

or impact of development projects at the Bank and AID are
 

strikingly different.
 

1. Aid Evaluation Structure
 

AID evaluations are tentatively scheduled in the proj

ect paper before the loan is made final. The in-country
 

Mission schedules evaluations for projects each year at the
 

request of a central regional evaluation office.
 

The evaluations are performed for purposes of monitoring
 

projects in progress and making appropriate adjustments.
 

Further, evaluations assess the success of the project in
 

terms of providing projected outputs, and achieving purposes 

and goals in a timely manner. Project management problems
 

and relations between borrower and donor are discussed in AID
 

evaluations. Issues related to procurement are examined
 

separately by the AID Auditor General's office.
 

Since the early 1970's, when evaluations formally became
 

part of the project process, the guidelines governing evalua

tions have beei1 evolving. The current guidelines follow the
 

Logical Framework used in project design and are embodicd in 

the PES (Project Evaluation Summary) (AID Forms 1330-15 and 

15A). 

Evaluations which follow the PES format can be any length 

because the form simply provides section headings for expository 

entries.
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In the PES, evaluators,are asked to highlight "action
 
decisions" which should result from their conclusions about
 
the project, and to present these on the front page, specify
ing which project documents might require revision based on
 
evaluation findings. 
 A summary of project achievements follows,
 
with a discussion of the evaluator's methodology. Finally,
 
evaluators are asked to gauge the extent of achievement of
 
project outputs, purposes, and goals and the effect of external
 
factors on the project. Implementation of the project, includ
ing provision of promised inputs by AID, the PVO, if applicable,
 
and the host government is also given space 
on the PES. Sepa
rate subject headings for discussion of Beneficiaries, Un
planned Effects, and Lessons Learned are provided. 

Additional types of evaluations include progress reports 
which are used principally to mon L'.or the pace of construction 
of physical works, End-of-Tour Reports, PAR's and Special Eval
uations. End-of-Tour Reports and PAR's were used in the 1960's 
and early 1970's, respectively, and have been phased out. 

It appears that special evaluations are performed for 1)
 
large-scale integrated projects, 2) projects requiring re
design at mid-stage, or 
3) projects for which successor proj
ects are being planned. 
Special or "full" evaluations fre
quently do not follow PES guidelines. They are more likely to 
include thorough investigation of project results in a number 
of areas. Some Special Evaluations have specific environ
mental or social 
impact sections attached. Most contain sub
stantial quantities of data on institutional, technical, and 
economic outputs. 

AID evaluations may be performed by in-country mission 
professionals, AID/Washington technicians generalists,or 
specialists from other U.S. Government agencies or outside 



contractors from universities-or consulting firms or some com

bination of the foregoing. There is no meaningful orientation
 

guidance for evaluation teams prior to departure for the field.
 

Interviews led us to conclude that host countries are gradually
 

being given a role in the AID evaluation process. However, at
 

this writing, such input has been minimal.
 

Completed AID evaluations are not widely distributed. 

Copies are kept at the Mission or in the regional bureau. 

Again, interviews led us to believe increased emphasis is being 

placed on collecting evaluation documents in a central reposi

tory, abstracting them for inclusion in an automated retrieval 

system, and filing hard copy in appropriate evaluation offices.
 

Occasionally, an evaluation is printed and widely circulated. 

These practices appear to be limited to intercountry sectoral
 

program evaluations. AID does not currently perform post

project evaluations several years after project funds are
 

disbursed.
 

2.. IBRD Evaluation Structure
 

World Bank projects are scheduled for evaluation 

only at the close of the loan, and it appears, therefore, that 

evaluation scheduling is a far simpler process. Monitoring of 

the project during the course of the loan is performed by Bank 

Missi, ns on brief country visits. Project redesign is done 

through amendments to the loan agreement when suggested by 

Mission supervisory reports.
 

Two dist nct evaluations are done at the close of every 

project loan. The PCR (Project Completion Report) is written 

by project and co'untry economists and specialists during a 



final mission to the country. The PCR gives a history of im

portant events which occurred during the life of the project.
 

However, the PCR has as its primary purpose analysis of
 
"whether the project was worth doing and what lessons may be
 

learned from it.", 1l./ 

PCR's generally discuss 1) project preparation, including
 

objectives at the time of appraisal and descriptions of feasi

bility studies that were performed; 2) project implementation
 

including disbursements and procurement; 3) institutional
 

development and performance of Bank, borrower, and consultants;
 

and 4) social, economic, financial, and agricultural impacts.
 

It appears that statistics including farm budgets, rates of
 

return, crop production figures, and crop price histories are
 

developed over time from the appraisal report projections.
 

Tables on these subjects :ire included as annexes to the PCR.
 

Like AID, the Worlu Bank began evaluating projccts in a 

structured manner in the early 1970's. The Operations Evalu.-. 

tion Department (OED) was established as the autonomous '.,Alu

ative arm of the Bank in response to concerns about Bank 
"effectiveness." OED attempts to provide objective analysis
 

of project outcomes. OED's Director reports directly to the
 

Board of Directors and may receive no further appointments with

in the Bank following his term. OED staff is -ot involved in
 

specific project design, performing exclusively an evaluative
 

role.
 

IV 	J. Malone, "Post-Project Evaluation in Irrigation and 
Drainage; The Experience of the World Bank," Draft 
Summary and Gonclusions. P. 1. 
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OED reviews and "audits" every PCR. It should be noted
 
that their understanding of'a project develops from reading
 
the Appraisal Report, legol documents related to the loan,
 
Board comments, borrower submissions and Mission supervisory
 
reports. 
 OED then prepares a Project Performance Audit
 
Memorandum which details any issues they find skirted or
 
skimmed in 
the PCR, explains OED's opinion regarding the
 
completeness and comprehensiveness of the PCR and highlights
 
particular lessons relevant to 
Bank programs in general.
 
Such Memoranda highlight recurring problems or 
themes in
 
particular classes of projects 
(such as development of the
 
issue of irrigation water charges referred to 
in Part 1) and
 
recording the success of managerial efforts in particular
 
I elds or 
first projects in new countries.
 

Should 
a PCR have been neglected or done in a super
ficial manner, the audit memorandum will be done within the
 
context of a mission to the country and will 
cover the same
 
areas listed above. 
 The PCR then becomes a minor att;achmcnt
 
to the Audit Memorandum. 
The PCR and PPAR deal with question!;
 
regarding completion of physical outputs, 
 achieVellenL of pml
poses, and how well objectives were met. LHowever, unlike 
the 
AID PES, 
the PCR does not contain a section where (]uestions on
 
achievements are 
frankly addresse.d. 

One of the most valuable features of 
the Audit Memoranidum
 
is a listing of major point s 
 for the reader's refe rence at the
 
front of each memo. 
 l.hes;e point:; are subsequent ly "col,,ctoLd
 
from each PPAR in a Concordanc v'hichi i s 1;,od a; a re feri,ee
 
work to locate information on pai: -icu.ar topiics. T!he re5;ul [5 

of all PPAIR's completedi during th, year are ;ylit I,:;i '(,] il an 
"Annual Audit Result.; 10e view of Project 'Purformanee'" 'Thi!; 
report summarizes the Bank's project exper i ,nc, ". the major 
lessons derived Lh'rf rorm 
and tlie implications for lhe World 

Bank and its m{lvmers." 

I2/ Operations Evaluation, World Bank Standards and ]'rocedures, J1 
P. 17. 



Bank projects have increasingly included components
 
designed to increase borrower capability in the area of
 
project monitoring and evaluation. In line with such a
 
policy, attemots are made to include borrower nation repre
sentatives in evalu:aLion work. PPAR's are circulated to the 
borrower upon completion. One or two of the reports reviewed 
included acknowledgements of receipt from borrower government 
officials, but these letters did not comment further on eva].u
ation content. According to "Finance & Development," a Bank 
periodicol, borrowers are now being asked to prepare their own 
compleLion reports ("Finance & Development," December, 1978, 

p. 9).
 

The Bank occasionally undertakes sector-wide evaluations 
as does AID. These evaluations examine the broader implica
tions of inve.tmernk in specific areas such as irrigation, 
health, or other programs. 

Recently, the Bank instituted what OED officials call a 
"second look" post-project evaluation. The "second look" re
sultMd from che need to assess project impact and because of 
a sense that, in many cases, PCR's were prepa red before a 
project re achod maturity. The .mpa c t Eva.luation Ile)ort, as 
this study is caled, looks at the "benef t stream" past and 
future, ratlier than at shortcoming.s in project design and 
imp em(entaton. I.rrigation p0roject: s are dJemed well--adapted 
to pot-plroject ,v,,]u, Li (),;. The first impact evaluation 
study of a Bonk irrigation projcCt is included in our data 
base. ("Mexico: Impact Evaluation peport: Third Irrigation 

Project," June, 1979.) 
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E. EVALUATION OBJECTIVES
 

Several evaluation objectives were identified by the
 

study team to provide a framework for discussing the relative
 
merits of the AID and IBRD evaluation systems, in light of
 

conclusions drawn during the first stage regarding problem
 
areas in the AID system. The objectives used were:
 

* 
 Uniformity or comparability of evaluations--do evalu

ations provide information which is comparable and
 
can they be used in analyses of the relative success
 
of investment in various sectors?
 

* 	 Depth and breadth--do evaluations provide informa
tion on all significant areas of project achieve

ment and impact? If they omit an area, is an explan

ation provided? Is data collected in sufficient
 

detail to substantiate conclusions and enable lessons
 
to be drawn for future projects of a similar nature?
 

* 	 Quality control--are consistent standards applied so 
that adequate records exist of project results? 

* 	 Objectivity--was the evaluation team made up of
 

individuals who were technically knowledgeable, yet 

impartial?
 

I Timcliness--was the evaluation conducted at a stage 
in the project cycle such that it could be a valuable
 

tool for either redesign or in providing lessons for
 

the future?
 

R9 



4,74 

~areas rare based on our review of over-ten AID PAR's, five
 
PES's, 'eight Special Evaluations, .12 End-of-Toiur arid Progress
 

,YReports,.and of more'than>12-IBRD PCR's, 12 PPAR's, and two 
-1 

44 ~'1~3/
 
Simpact':studies -"
 

*Uniformity
 

The conclusions of the study suggested that AID eval
uations fall short of meeting the framework of objectives.
 
Evaluations are' not comparable. The approach used in evalua
tive studies is not uniform, nor are particular areas reviewed
 
in consi!.'unt depth. Explanations for why evaluations focus
 
on certain areas and exclude others, such as special problems
 
in those areas, are not provided. In PES reviewed, evalua-
 . 

tors picked and chose which areas they wished to evaluate. .*4. 

While selection of subjects expedites the evaluation process,
 
it results in significant gaps in knowledge regarding the
 
project4.as a whole. Special evaluations may on the other hand
 

4 be quite thorough. Projects of approximately equal purpose
 
and funding receive vastly different evaluation emphasis. The 
 4 

reason some projects received special evaluatios. when others 

with problems of equal concern .did notisucer Spia
 
evaluations completed recently begin to addross project out
puts,purposes, and goal achievement and occasionally assump
tionst but not 'ina consistent manner. The~se reports are
 

444 difficult to compare across projects, although they contain in
 
most 6ases substantial qu.antities of dt and nsights of 

4444'importance beyon'd the project ,addressed. > -- ' 

Regul.ation of special evaluations might .be attemipted so :' 

Sthat the datza-are e~yganize in'A consistent manner,, A standard''' 
format allowing maximum flexibility, (such as the PLS) might 

3_' Those arvharpt thosdi sape ~dditional 4 42 
plan anIIria. oqLswr 
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constitute a valid first effort to provide consistent analysis.
 
An important category on the standard form would be a state
ment of the reason a special evaluation was initiated. A
 
section on social impact data pertinent to the project should
 
appear in all evaluation reports. 
 Sections on technical out
comes, institutional effects, economic and financial effects
 
should also be more 
clearly delineated.
 

Significant gaps in the use 
of the Logical Framework in
 
evaluations were apparent. 
 The "Assumptions," "Goals," and
 
"Purposes" sections 
are not thoroughly addressed. The "Assump
tions" column is an extremely sensitive portion of the log
 
frame structure on which achievement of project purposes and
 
goals frequently depends. 
 The validity of assumptions about
 
producer price levels, climatic conditions, political stabil
ity, the cost/beniefit ratio of the various investments,
 
personnel. availability, farmer motivation, government capa
bility to provide inputs, and data collection must be analyzed
 
during the evaluation process if obstacles 
to the achievement 
of project purposes are to be identified. This paper does not 
question the value of the "log frame;" however, if it is to be
come a more valuable tool, its components should be addressed 
in a systematic manner by evaluators.
 

In the design stage, as shown in the project summaries, 
prc,.ect designers tend to confuse the andgoals purposes of a 
project. This confusion, in turn, handicaps the evaluator's 
capability to determine a saLisfactory level of effectiveness 
since several projects may contribute to the achievement of a 
single goal while at the same time hIavin'J unique purposes. 

Goals at the national policy level were rare!ly di ;cussed 
Evaluators did not even summaril]y review impo:t: and exi ort 
developments since crops produced in tle project. area entdred 
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the market. Import substitution goals were not addressed.
 
Impact and income data were not routinely provided. Evidence
 
to indicate improved administrative ability in support of
 
institutional goals was 
also rare.
 

Evaluators do, however, 
use the outputs section to
 
deturmine the project's effectiveness. 
This is most likely
 
used because outputs 
are readily understood and measurable.
 
However, it has been noted that project outputs 
are often
 
confused with purposes.
 

Inputs are generally handled in discussions of management
 
and implementation issues, the focus of most of the evaluations
 
reviewed. Operating problems of projects were 
in most cases
 
discussed at the expense of project impacts.
 

2. Depth and Breadth
 

AID evaluations tend to focus 
on technical, insti
tutionF,.l and project implementation issues, areand not broad 
enough in scope. A review of evaluation team composition 
reveals a reliance on technicians and engineers whose compe
tence in evaluation of the technical aspects irrigationof 
is recognized. H1owever, these same evaluators were also 
asked to examine the institutional, agricultural, economic, 
sociocultural and economic aspects of the project. The result 
of this choice of evaluators is that minimal attention is paid 
to sociocultural and economic as)ects of those projecLs which 
technicians are assigned to ewluate. Many more projects in 
which techni.cLi asses ;ments were done were noted as opps-d to 
those which encompassed sociocuLLural concerns. Similar re
sults are appareilt when All) Mission professional whose gcjneral 



background may be economics attempt to evaluate all aspects
 

of a diverse project. Bank staff in the OED appear to be
 

generalists whose review of technical aspects of the project
 

relies on the opinions of consultants or Bank engineers from
 

the technical offices.
 

It should be noted that when irrigation projects are
 

limited in scope solely to engineering or construction con
siderations or other single-factor goals, professional skills 

required for evaluation are also fewer, with the consequence 

that evaluations can be more sharply focused. Evaluations for 

smaller projects are comparatively clearer, more comprehensive 

and incisive. Improved evaluation in these projects may 

simply reflect the fact that the irrigation project is limited 

for evaluation purposes to one clearly defined technical 

specia lty.
 

A broad assessment of project impact would be facili

tated by providing opportunity for host government input. 

The host government is frequently the only representative of 

the end-user. The ultimate beneficiary of any project should 

be able to affect the project process as it evolves through 

appropriate host government channels. 

Host government input might well provide AID evaluators 

with additional information on host. government priorities. 

In one project where host governwment representatives were not 

included in the eva].uation process, i t appeared that gove rnment 

priorities had changed to the extent that project phases had to 

be completely redesigned. one project wa7 e].filnated 

L4/ Precision Lanld Leveling (Project No. 391-0401). Pakistan 
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without agreement of the AID team. Host government needs
 

and priorities can be better reflected if host government
 

representatives are closely involved in both interim evalu

ation and final evaluation.
 

The depth in which particular issues are addressed may 

vary from project to project according to the purposes of 

the project. !Iow:.ver, if inicreasing emphasis is to be placed 

on recording project impacts and addi-essing the assumptions, 

goals, and purposes stated in the "log frame," more attention 

will have to be given to data co]lection. Evaluators' con

clusions regarding the success of the pioject in terms of 

carrying out its purposes can only be state~d very generally 

because, for example, income data is frequently not collected. 

Further, ba-lse line data developed in the project design phz'se 

have inconsistent application in project evaluation. 

3. Quality Control 

Evidence of quality control was seen in only one
 

regional bureau. One evaluation officer was willing to re

ject evaluations which were incomplete or superficial. Other

wise the prevailing attitude appears to be that evaluations 

do not reed f-o be subjc ted to the sane standards and review 

imposed on other pr-oject documnvits. Because pri oject evalua

tions are not wid A]y circul.a ted they ar( so mes vi(wed a. 

having little utility leyond mineting ropcr ting requiieiments. 

Project design efforts tend to rec.vve far greater 

attention in th' field thar. do pruject eva lations . li ghest 

level management attention to ovaluiation would have significant 

benefits in quality control, md ,;hould result in increased 

utility of evaluations in projeoct design. 
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4. Objectivity
 

The evaluation system is not structured in 
a manner
 
that results in the greatest objectivity. Teaw composition
 
tends to be a major factor influencing evaluation outcome.
 
AID Mission officials who have been responsible for project
 
management may also be sanguine about project outcomes.
 
Many evaluators are former AID employees who have field ex
perience under circumstances that are similar to those under
 
which present evaluations are carried out. 
 This perpetuates
 

an "insider's point of view." Consultants, outside govern
ment agency experts, and university faculty have a mixed con
cern with maximum objectivity. There is check to determine
no 

to what extent evaluations are objective. However, one may
 
expect that personal biases may seriously affect the objec
tivity of the evaluation.
 

5. Timeliness
 

At present, evaluations appear to be timed accord
ing to calendar years or completion of project phases. 
Eval
uations at reasonable benchmarks prior to project completion
 
should be continued. 
 Indeed, interim evaluations are a valu
able tool to correct project design and maximize return on
 
project investment or terminate ineffective or ill-conceived
 
projects. Where projects 
are behind schedule, evaluations
 
are not always postponed. The resulting report may analyze
 
causes of delay, but frequently is a "shell" evaluation with
 
no real data, nor information on project progress 
towards
 
purposes or goals. Included in the sample is 
a training and
 
management project in India which was evaluated after the
 
tenth month. Ev~luations concluded that little was 
being
 
accomplished in a project that had over 
four years to completion.
 
Such a conclusion could not be accepted as meaningful under tht
 
circumstances.
 

95
 


