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I. EXECUTIVE SUMMARY

A.  INTRODUCTION

Successful small-scale irrigation can provide employment and
generate income in rural areas. Consequently, small-scale irrigation
can provide a foundation for rural development and growth. In Zim
babwe, small-scale irrigation (or smallholder irrigation, as 1t is
frequently referred to) is distinguished from commercial or estate
irrigation enterprises. The Zimbabwe Joint Field Workshop (JFW)
Tnvestigated a range of small-scale irrigation schemes. The results of
the workshop, with findings and recommendations for action, are
reported here.

The Joint Field Workshop (JFW) was held in Zimbabwe from January
19 to February 28, 1987, as part of the USAID Africa Bureau initiative
In irrigation. The Joint Field Workshop was funded by USAID and was
held in cooperation with the University of Zimbabwe and AGRITEX, the
extension division of the Ministry of Agriculture.

B. OBJECTIVES

The overall objective of the Joint Field Workshop was to devel op
an understanding of small-scale irrigation in Zimbabwe with respect to
the fnterdisciplinary aspects of agronomy, engineering, economics, and
sociology, and with specific emphasis on the potential for and con-
straints to further development. The investigatior used an interdis-
ciplinary team cf U.S. and Zimbabwean counterparts to develop syste-
matic, field-based information related to the irrigation process, and
to develop recommendations for further development.

The specific objectives were:

1. Develop an integrated interdisciplinary team of U.S. and
Zimbabwean counterparts.

2, Acquaint the U.S. component with Zimbabwean conditions and the
Zimbabwean component with socio-technical analysis of irriga=-
tion systems.

3. Perform team field studies on selected sites to develop
Information on the current operating conditions of the
irrigation systems studied.

4. Analyze, integrate, and synthesize the information obtained,
together with other available data, to provide insights into
the processes and constraints of small-scale frrigation in
Zimbabwe, and to provide recommendations for further develop-
ment.



5. Prepare a report and present the findings to USAID and
Zimbabwean officials.

In addition, the following statement was added to the original
statement of objectives and scope to ensure understanding of the joint
nature of the Joint Field Workshop: It 1s understood that all phases
of activity of the [Joint Field Workshopl will be undertaken as fully
Joint and equal from initial orientation to field work to development
of recommendations to preparation of the final report. The cooperation
and 1nput of the Zimbabwean counterparts are vital to the success of
the [Joint Fieid Workshopl.

C. METHODOLOGY OF THE JOINT FIELD WORKSHOP

The Joint Field Workshop was organized using the principles
developed for diagnostic analysis (Podmore, 1983), and the diagnostic
analysis 1iterature was used as a resource for the activity. Use was
also made of the Nepal rapid appraisal (Laitos et al., 1986) in order
to demonstrate the application of rapid appraisal techniques.

The rapid appraisal technique makes use of the concept of "optimum
1gnorance" (Laltos et al., 1986). The understanding that can be
obtained of a small-scale irrigation scheme in a short time (5-7 days)
1s imperfect. The ability of the team to read and absorb existing
information, collect data, and 1dentify constraints is 1imited.
Consequently, agreement must be reached on an appropriate level of
imperfection for the study. Discussion between team members, and the
overall purpose of the study, 1imit the selection of the level of
"optimum ignorance." In 1interpreting the results of the study, it is
important to keep this 1in mind.

The joint U.S.-Zimbabwean interdisciplinary team consisted of
agronomists, engineers, economists, and sociologists. A disadvantage
of the team composition was that 1t was not possible to include a
Zimbabwean sociologist. The team was cross-organizational since 1t
included representatives from U.S. and Zimbabwean universities, the
Zimbabwean extension service (AGRITEX), a parastatal (ARDA), and
private consultants.

The sites investigated during the Joint Field Workshop ware
selected based on existing information (GOZ, 1985; Podmore et al.,
1986) in consultation with Zimbabwean personnel. The selection of the
sites was an attempt to obtain as broad a cross~section of the small-
scale 1rrigation sector as possible within a 1imited number of sites.
The site selection criteria included region of the country, size of
irrigated area, topography, soils, crops grown, source of water and its
application (1.e., gravity diversion, pumped from weir or groundwater),
method of irrigation, availability of inputs, market conditions, and
system organization. It was recognized that, with only four sites and
a wide range of conditions, no site could be considered typical, and na
attempt was made at statistical representation,



The Joint Field Workshop was divided into three sections as
follows.

Orientation (1 week - held in Harare). The activities fncluded
presentations on Zimbabwean conditions, the selected sites, and rapid
apprafsal techniques; development of a draft report formmat for each
scheme; and team building activities. The report outline was as
follows:

A. Introduction

. Fnysical System

. Social/Institutional System

. Characteristics and Performance of System Management
. Characteristics of the Agricultural System

. Financial and Econom.c Performance

. System Strengths and Weaknesses

Site Iovestigations (4 weeks - at field sites). The activities

included reconnaissance of the scheme, interviewing key personnel,
developing a workplan for the time available, collecting tne required
data, holding team meetings to plan logistics and discuss findings, and
developing a draft report for the scheme.

OMMmMmooOw

Conclusion (1 week - held 1n Harare). The activities included
reviewing the scheme reports; developing overall findings, conclusions
and recommendations; producing a draft final report; holding debriefing
sessions for USAID and Zimbabwean senfor of ficials; and conducting
evaluations of the workshop.

D.  SITE DESCRIPTIONS

The sites were chosen to i1lustrate the range of conditions in
small-scale irrigation in Zimbabwe. The sites are presented in the
order in which they were investigated.

1, Tsovane

This scheme 1s one of the few that have been buflt since indepen-
dence. Tsovane scheme started operating in 1985. It is operated by
the Agricultural and Rural Development Authority (ARDA) as an estate
with a small settler area. The total area 1s 338 ha, with 68 ha under
settler control. Each settler family has a 2-ha holding, and there is
an ambitious plan to gradually hand the scheme over to the settlers
over a period of eight years.

The water supply 1s pumped from the Save River into night storage
dams for distribution via canals. Two predominant soil types are
present which affect irrigation scheduling and water conveyance.

Canals through coarse-textured soils were 1ined, whereas no 11ning was
Installed on the clayey soils. The main crops were cotton and wheat.
Yielas were high (3,000 kg/ha and 4 t/ha, respectively), and returns to
farmers were above average.



The scheme has very gooC management, and the farmers have an
irrigation committee which interacts well with the settlement officer
and scheme manager.

2, Mutema

Mutema scheme 1s operated by AGRITEX and has a scheme manager and
an irrigation committee. The extension service is good, with a
relatively high ratio of extension workers to farmers (1:80).

Mutema scheme has an area of 237 ha, of which 18 ha are sprink-
ler-irrigated and the remainder are surface~-1rrigated. Water for
surface  *igation is diverted from the Tanganda River, which carries a
high sediment load. Seepage losses from the supply canal are high.

The surface irrigation 1s 11ttle more than controlled wild flooding,
and the efficiency of water use 1s Tow.

The sprinkler-irrigated area 1s on sandy soils and is supplied
with groundwater by four pumps. One of the pumps has been inoperative
for over a year for lack of a bearing. The sprinkler system was
installed in 1973 and began to experience problems three years later.
There has been 11ttle replacement of components, and the system is
almost inoperative.

The landholdings are generally less than 1 ha. The main crops are
maize, cotton, tamatces, and beans, and yields are low. Farmer morale
1s peoor.

3. Mutambara

Mutambara 1s one of the oldest schemes in the country, having been
started 1n 1912, It 1s community-operated with no government 1nput and
11ttle extension service. Water 1s diverted from the Umvumvumvu and
Ruwako rivers and distributed through an extensive series of channels,
within which seepage losses are high. Water is rotated from block to
block, but there are considerable discrepancies in block area and water
distribution 1s very nonuniform.

The Mutambara scheme has an area of 152 ha, and most of the
landholdings are 1 ha or less. There 1s an irrigation committee with
two elected representatives from each of the six blocks. However, the
chief is the major figure on the schems, and nothing happens without
his approval.

The cropping pattern is maize followed by wheat or tomatoes.
However, marketing problems have 1imited the returns from the tumatoes
1n the past. Fertilizer use 1s Tow, and this is reflected in lower
than average yields.

4. Ngondoma

Ngondoma has an area of 22 ha and an excessive water supply from a
dam which was built for a now incperative gold mine., The scheme 1s
operated by AGRITEX and managed by an extension worker. The cropping

4



pattern has been modified to take advantage of early market conditions.
With the security of adequate water, maize 1s planted early and
harvested as green maize for the Christmas market. Okra 1s also grown.
Tomatoes are planted early and command a high price, although transport
1s a problem. The scheme 1s well run, and there is a functioning
irrigation management committee (IMC).

E. FINDINGS

The findings of the Joint Field Workshop are sunmarized below.
Note that the findings are not mutually exclusive; where problems
arise, they are frequently in combination.

1. Technical and Financial Analysis of Alternatives

schome Objectives. It was not possible for the team to establish

the objectives for each scheme studied, except for the newly completed
Tsovane, because there were frequent conflicts between the apparent
objectives of each scheme. Schemes were said to have agricul tural
productivity as the objective, but food security and provision of rural
employment were also given as objectives in the same scheme. While it
1s recognized that a scheme may reasonably have more than one stated
objective, 1t is important to avoid conflict between the objectives.
Conflict arises because meeting the objective of agricultural produc-
tivity (for example, acceptable farm family incomes and adequate
payment capacity per plot) usually requires relatively large plots,
while providing rural employment requires smaller plots so that more
farmers can settle in a given area.

Changes 1n government priorities have occurred over the sometimes
considerable time that has elapsed since the schemes were established.
Consequently, the current scheme objectives may substantially differ
from those originally established. In addition, changes in the schemes
themselves have occurred over time. The area irrigated may have been
enlarged, the landholdings may have been subdivided due to inheritance,
or, as in Mutema, the metiiod of {irrigation and the source of water have
changed. These aspects made evaluating the effectiveness of the
Trrigation schemes extremely difficult.

Recommended Action: Scheme objectives need to be clearly esta-
b11shed for new and existing schemes with regard to the specific scheme
socio-economic and agro-ecological environments. Where conflicts
occur, methods of resolution need to be determined so that schemes can
be evaluated fairly and equally. Evaluation methods can then be
applied to compare scheme performance. The data can then be evaluated
so that lessoins can be learned from successful schemes and applied to
those not meeting their objectives. Scheme modifications may be
required that make attaining the desired objectives more 1ikely.

Site Evaluation. Soil variability was found to be an important
aspect of site evaluation because systems were less ef fective i7 they
did not account for 1t in design and management. In the systems that
were examined, soil variabi1ity had been incorporated into the design
of Tsovane only, where canal 11ning and irrigation scheduling were
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modified to accommodate differences in the soil. For other schemes,
particularly Mutema and Mutambara which were established before the
importance of soil variability was fully appreciated, considerable
problems resulted from not being able to incorporate soil variability
1nto the design of the systems.

Recommended Action: When planning to rehabilitate an existing
scheme or to construct a new scheme, a detafled sofl survey to deter-
mine the area's suitability for irrigation 1s required. The survey
should be used to plan the irrigation scheme and to lay out the areas
to be irrigated. Although the JFW team was informed that this was the
normal practice, 1t was indicated that the soil survey was sometimes
done after the scheme was designed. Note that in the case of rehatili-
tation, reallocating land to farmers whose land has been eliminated
from the frrigated area due to unsuitable soils is a real and sericus
problem. This problem would undoubtedly occur at Mutambara should a
rehabilitation of the scheme be undertaken.

of Do . It was found that there was a general lack
of appreciation for the costs, or opportunities not realized, when
problems are left unsolved. For example, the expansion at Ngondoma,
for which naterials and supplies were on site, had been delayed tor two
years. The production foregone during that time was estimated at
$80,000/year.1

Recommended Action: When investigating proposed rehabilitation or
expansion of existing schemes, the cost of delay should be considered.
It 1s necessary to establish the value of water in order to estimate
the cost of delay; the reports on the sites investigated (following
this chapter) 11lustrate the procedure. Once the cust of delay is
determined, alternative or partial solutions can be evaluated to
estimate their contribution to offsetting the loss of rsvenue.

G 0 « The expansion of Ngondoma was estimated, from
GKW designs (GOZ, 1985}, to cost $300,000, or $18,750/ha; while
implementing the much more complex scheme at Tsovane cost just over
$10-000/ha. The lack of available funds from the government to
Tniplement the $300,000 design caused the delay referred to above., It
seems 11kely that a less costly design alternative could have been
developed for Ngondoma. In addition, alternatives which involved the
use of local resources and/or a willingness to implement a partial
expansion would have required far fewer govermment funds. An active
search for least cost and financially feasible alternatives would
probably have yielded options which were both feasible and more
attractive 1n economic terms.

Recommended Action: The considera*tion of least cost options can
be coupled with cost of delay considerations to establish appropriate
courses of action. The economic and inancial analyses performed by
the team indicate that few schemes can support high investment costs
per unit area. Consequently, careful analysis of options needs to be

1411 dollars 4n this report are Zimbabwe dollars.
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undertaken in order to develep least cost options for irrigation
development,

Recyrrent Costs. The sprinkler system at Mutema and the surface
frrigation system at Mutambara need rehabilitation. Least cost
options, as indicated above, should be investigated. However, it is
also necrssary to estimate tha recurrent costs for the rehabilitated
systems. Recurrent costs for a rehabil{tated scheme represent the
ongoing cost of doing business. The deterioration of the sprinkler
system at Mutema is an example of the consequences of not providing
sufficient funds to meet recurrent costs.

Recommended Action: Estimating recurrent costs will indicate the
financial 11ability of the agency responsible for system mafntenance.
For example, recurrent costs for the sprinkler section of Mutema could
be estimated from data from the nearby Middle Save estate. If produc~
tion levels are to be maintained, recurrent costs must be met through
payment capacity generated from the scheme or from funds from other
sources. If the payment capacity 1s to be generatec from the scheme,
productivity and plot size must be such that the objectives of accep-
table farm fam1ly income and payment capacity per plot can be met., A
scheme must generate enough revenue to provide the farmers with
sufficlent income and to meet recurrent costs. Mechanisms need to be
cset up to recoup this revenue and use 1t to maintain the system. Not
only is it advisable for this to be done to keep the system operating,
but farmers should see 1t done. This way. farmers will realize that
their money is being used to their benefit, and they will help to
maintain the system and offset repair costs.

Productiyity and Water Supply. Where water was available in

adequate quantities and the suppiy was reliably and equitably distri-
buted, productivity -~ as measured by gross margins -- was high. These
conditions were met at the Tsovane and Ngondoma schemes, whereas the
Mutema and Mutambara schemes showed problems in these areas. Unoffi-
cial expansion of {rrigation schemes usually leads to degradation of
the relfabi1ity 