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1. INTRODUCTION

This paper analyzes the improvements to the
ral economy in parts of Masvingo Province,
" southeast Zimbabwe, which resufted from the
:creation of splash-irrigated community vegetable
-gardens around collector wells. These welis were
/indtalled as part of a pilot project to examine
/new approaches for improving water and food
‘security in dryland areas of sub-Saharan Africa
underlain by crystalline basement aquifers.
Although the original objective of the project
was technical, after five years of implementation
the pilot project provided a stream of economic
benefits for participating communities through
_ the productive use of groundwater. Thus, the
tesearch described here is presented in the wider
context of the role groundwater could play in
generating economic benefits for farms and

* households in dryland production systems in

sub-Saharan Africa, based on the findings of a
pilot project in Zimbabwe.
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.« Developing Basement Aquifers to Generate
;/* Economic Benefits: A Case Study from Southeast
- Zimbabwe
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.+ Summary. — Shallow basement aquifers are present throughout much of sub-Saharan Africa,
but due to their variability and complexity the groundwater they contain often remains
underdevefoped. As a consequence, productivity in many rural ateas underfain by these aquifers
continues to be low. A research program in southeast Zimbabwe was designed to increase access
to this groundwater for domestic and productive use. The results suggest that by providing water
for the household and for smaii-scale community vegetable gardens, a stream of financial and
economic benefits can rapidly be generated for project participants. This benefit stream, though
relatively small, is refiable and accrues particularly to women in the household. Critically, the
financial benefits are being re-invested to promote diversification into other income-generating
activities. These findings may have implications for the future development of water resources
from basement geologies throughout sub-Saharan Africa. © 1998 Elsevier Science Ltd. All rights

Key words — sub-Saharan Africa, Zimbabwe, basement aquifers, rural water supply, collector

The paper outlines the background research
which led to the pilot project; it presents the key
findings of the project and a comparative susvey
on the benefits generated by a standard borehole
in the area; and it concludes with a short discus-
sion of the findings.

2. BACKGROUND

Rural livelihoods in sub-Saharan Africa are
becoming increasingly dependent on cash-based
income flows, both from farm and non-farm
sources. Generating reliable and diverse income
opportunities is recognized as a key objective for
initiating  sustainable rural  development
(Scoones, 1996). In most cases, however, rural
incomes have to be generated from the existing
natural resource base. As most natural resources
in dryland areas are treated as common property

202A-\9@O@ 1836



P T o Sedammp A A

it sl =
= i .~
S e— Ll

K
i

WORILD D)

resources income i ini

S, -generating initiatives
community-based decision making and natural
all have to form part of
must shape any successful
approach for encouraging sustain);ble

development (Cleaver and Schrei
; chreibey, 1994).
Water is often seen as the gﬁ‘cal r)latural

on dryland production

, 196 ! y, the variabilj
and unrehablhty of rainfall makes the sust;?na]:)lltz

?évgt!fci)pment of water resources difficult
oft? ths, 1972). Exploiting groundwater can
N provide a buffer against such unreliable

rainfall, and is th i
€ primary source of wat
e er
many rural communities -

?‘:;/rt' t?f the geology of sub-Saharan Africa
s rig| t,-19?2, often remains [ow. This is
€cause aquiférs in this geology occur in the
weathereq overbqrdc}:) (regolith), which has low
i in the fractured bedr -
tr_:lea:!h, which has a low storage capacoict; l;[]}?:sl;:
boc ors combine to provide fow yields for
reholes (Butterworth er al, 1995). For
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example, in a recent World Bank dr i
erogr?m, of the new boreholes ogfill’ltecrjeh‘ef
asvingo  Province, southeast Zimbabwe "
area typical of those underlain by shall(an
(lj)asement aquifers), 47% were found to be ei(l?w
1y or. low yielding. Consequently, groundwater
usage in the region is only about 4% of ann ol
average recharge (Lovell ef al., 1996). vl
Technical research in southeast Zimbabwe
ial for coll
abstract water from these basem:r(i:o;ql:‘i/?t:lrss to
collector. we!l is a large diameter, shallow v.vellx]
Lvhose ylelq is enhanced by radial drilling at the
ase to a distance of up to 30 m in several dir
tlo_?]s) (see Figure 1), ©
e collector wells gave ily yi
between 10 and 40 mgd‘| ;esra fsagai\l/);lgr:e]l?se(:jf
with two hand pumps; a  high-yielding hang
E’)un]]p _I’)orehole in the same area would give
md of water per day. (Lovell er al., 1996)
ln!provmg the use of basement groundwate'r i
not just a technical issue, however. It is also 2
question of adjusting water supply policies. Rura{:
:ater supply programs in sub-Saharan Africa
ave generally been developed to help meet
wider  social policy objectives such as the
l{nprove'd. provision of drinking water and éanita
tion facilities, While these social objectives an;
undoubtedly important, a formal link in rural
water supply program design has rarely been
made between sustainable rural development
and the productive uses rural communities
attalc}l‘] to water resources. o
en water can be supplied in a ry
locatlgn it is likely to bspput to man;aldgz]rzr:g
uses, irrespective of the purpose of the original

L] Pumps

Bedrock x X

Figure 1. Schematic diagram of a collector well,
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roject. Drinking, cleaning, livestock watering,
food processing, brick making — research in
water-scarce areas has shown that people have
multiple and innovative uses for limited water
supplies (Meinzen-Dick and Jackson, 1996).
Importantly, these diverse water-related produc-
tjon activities are wusually undertaken and
“managed by women. As a result they can also
‘play a significant role in generating and diversi-
“fying household income flows and investment
“strategies. These activities, however, have often
peen viewed by water resource professionals as
"being unimportant and are regularly ovetlooked.

Due to the public service nature of rura) water
supply programs, the operating and maintenance
costs of water supply projects in sub-Saharan
Africa have usually been met by national public
_sector agencies or parastatal organizations. The
“ownership and rights to manage the water supply
.infrastructure have often remained outside the
. recipient community. Consequently, the potential
‘for user communities to even “informally” utilize
‘the different productive capacities of the water
:supplied to them has rarely been fully realized.

The trial yields of the collector wells in
‘Zimbabwe were shown to be sufficient to irrigate
a garden of approximately 0.5 ha as well as to
supply a part of the domestic water requirements
for a surrounding community (Lovell et al.,
;1996). It was envisaged, therefore, that if the
.collector wells could be implemented with an
{onus on community self-management, and could
Jdeliver a reliable input to a women-based

* farming system such as a vegttable garden, then

lthe productivity gains to be had could be large
and the benefits likely to be re-invested in the
household. Due to the widespread presence of
basement aquifers and the insecurity of rural
fiivelihoods in the communal lands of southeast
\{Zimbabw‘e. this region was sclected as the
location for a collector well and vegetable garden

‘ \jpilot project.

Project designers also recognized, however,
;that the particular institutional and management
‘needs of women farmers would also have to be
addressed in project design. Women have
resource endowments and risk management
strategies different from male farmers in sub-
Saharan Africa. They often have limited access
to productive land and institutional credit. As a
result, women farmers require specific and
distinct plots of land to enhance their tennurial
security and labor and management strategies
unlike those used by men farmers. In addition,
more group or community-focused activities are
required of women than of men (Cleaver and
Schreiber, 1994). Baseline surveys in the

communal areas of southeast Zimbabwe
supported these findings. They found that
women were effectively the heads for over a
quarter of households in the region, that they
made up the greater part of the farm family
labor force and that vegetable cultivation was
one of the most important of womens’ farming
activities in the region (Brown and Dube, 1994).

Accordingly, a pilot project involving a series
of self-managed collector wells and community-
based vegetable gardens was designed. The
gardens were envisaged for use particularly
during the early dry season when the opportunity
cost of women’s labor is at its lowest

Seven water points and half-hectare
community vegetable garden schemes were
subsequently established during 199195 in the
Zaka and Chivi districts of Masvingo Province,
southeast Zimbabwe (see Figure 2). Two further
schemes were constructed by the nongovernment
organization (NGO) Plan International, to the
east of the pilot project sites. The pilot project
ended in October, 1996, though monitoring of
the schemes continued.

The high degree of community management
and self-maintenance which existed in the pilot
schemes resulted from the emphasis on
community training and institution building
during the implementation process. Lovell et al.
(1996) report on this in depth. A particular focus
of the research was the assessment of the
economic, institutional and social impact of the
schemes. A 1993-94 baseline survey involved
interviews of 180 households (Brown and Dube,
1994) and in September 1995, 169 households in
a return survey (Waughray et al., 1996)." The
survey included participative monitoring of each
scheme’s agro-economic performance (Mazhan-
gara, Mtetwa and Dube, 1995). We quantified
the non-market based benefits of the schemes,
especially the reliability of the water supply,
(Waughray, Moran and Lovell, 1997), and
assessed the wider impacts of the scheme on the
rural production system (Waughray ef al., 1997a).
Section 3 presents the key findings of these
surveys.

3. RESULTS

(a) Membership and management of the
community vegetable gardens

By 1996, 545 households were members of the
seven garden schemes. Membership of each
garden ranged from 46 to 134 families, with an
average of 78 members per scheme (Waughray et
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al., 19972_1). Members came from the surrounding
community and were comprised of people from
more than one village. Methods of membershi

selection varied between the schemes with thg
supply of labor to help construct he' well and
garden, or the payment of an ent e, being the
lsx(l)gyst c%mmon. of garden members surveyed,
la b:xsa; that the main d_ecision maker and most
2 or ,;pe community garden came from

omcn."I’l;e average amount of time women
ipent working in the scheme gardens was about

lhqurs per week over an average 10-month
ﬁrowmg season. During this period, they grew

arvested, consumed or sold vegetables (such a;
cabba%e, onions and tomatoes).
-ACh community garden was en,

chain-link fence and a locked gate, (l::;)lf:ﬁy tz,it;:

s

the well outside. Within th
were divided up into plots.

tion method in the garde
tion, whereby water was
buckets and tipped onto

number of buckets of
each bed each week
growtl: stage. A garden
several members of the scheme m

project at each site. It held regual:fgzgrdtgc
meetings and made decisions regarding waten
scheduling, seed purchases, maintenance requirer
ments and the use of water both within thg;

arden
rgn ember:nd between garden and non-garden

Harare g

Masvingo o

LVRS =

Lowveid Research
Station

@ - Pliot Project Schemes

to Beitbridge

gloigaomsaun

Location Of Schemes

’19 fence the gardeng
( he average plot sj

was six square meters. The predominanrt) irri;:
NS was surface irriga.
cl?rned to the plots iy
> the soil surface, Irriga.
tion schedules were usually rigid with a ﬁ:ﬁ:ad
water being applied to
regardless of the crop
committee consisting of

(b) Increased productivity of vegetable garden
systems

Yields for the 1995 growing season averaged
386 kg of produce per member — equivalent to
about 58 tons per hectare. Internal rates of finan-
cial return for the gardens ranged from 11-15%
across the schemes (calculated using garden gate
rices and including the imputed value of veget-
ables taken by members for home consumption,
but not the opportunity costs of labor) (Mazhan-
a, Mtetwa and Dube, 1995). There was some
.. variability in financial performance from scheme
" o scheme and a few marked fluctuations in the
-performance of individual schemes from year to
- year, but generally returns recorded at all
schemes increased over the period of monitoring.
- Average gross financial margins for the 1995
” winter season across the schemes were US$8350
" per hectare, US$38 per member and US$1.3 per
labor day.’ By comparison, traditional stream
bank vegetable gardens have been recorded as
iving an average gross financial margin per
- hectare of US$398 for winter vegetables, or
US$6.9 per member (Meinzen-Dick, Sullins and
Makombe, 1994).

c) Improved security of vegetable cultivation
ty

" Before the project, the scarcity period for
* vegetables at the scheme sites lasted from March
¢. to-January, peaking in September (the end of the
. 'dry season) with approximately 4-4.5days a
.week occurring  without vegetables being
" consumed by households. With the schemes, the
" scarcity period for vegetables was reduced to
. between July and December, with the end of the
.o dry season remaining the peak month of scarcity.
i During peak scarcity, however, only 1-1.5 days a
#iweek went by without vegetables being
% consumed. Thus, the schemes supplied fresh
:vegetables over a longer period, and yielded an

:i.excess for drying that lasted throughout the
" remaining scarce period. The introduction of the
schemes also lowered the risk for non-members
of not being able to obtain fresh vegetables
throughout the dry season when a particular
source failed (for example due to drought or
pests).

‘.(d) Improved security of domestic water supply

Figure 2. Location of pilot project collector well and garden schemes,

t

" At least 911 households were obtaining their
domestic water requirements from the pilot
project schemes by 1996, using approximately
110 liters per household per day. Overall, 50% of
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members and 39% of non-members said they
obtained all their domestic water from the
collector well. Water shortages, cited as the main
problem by previously sampled households,
dropped to being the fourth most pressing
problem after shortages of livestock, cereal crops
and money (Waughray et al., 1996).

The average distance members walked to the
schemes to collect domestic water was approxi-
mately 1000 m. This ranged from 100 to 3000 m.
For non-members this distance was further,
averaging 1500 m and ranging from 100 to
3500 m. Interestingly, the average distances to
next best or alternative water sources (borehole,
hand dug well, stream) were much lower —
approximately 460 m for members and 600 m for
non-members respectively (Waughray et al,
1996). The longer distances women chose to
walk to the schemes for domestic water
supported the hypothesis that the wells were not
seen as a time saving intervention, but as a
reliable water source. Indeed, those surveyed
consistently mentioned the reliability of the wells
as a key benefit of the schemes, above that of
closeness (Waughray et al., 1996).

Enhanced reliability was partly due to more
effective exploitation of the regolith groundwater
by the laterals (see Figure 1), but also because
the regolith provided a more reliable ground-
water supply than the bedrock, and because
there were two relatively new pumps and there-
fore the communities had a stronger motive and
a cash flow from garden sales to repair and
maintain the wells themselves. The strong degree
of community involvement in operation and
maintenance meant that the rate of water
supplied by the pilot project wells never dropped
below 10m*d~! per day, not even at the height
of the dry season (Lovell et al, 1996). This
contrasts with the many other boreholes in the
area which were much more seasonal in nature
and which were not as quickly repaired when
broken.

Indeed, the reliability of the wells was empha-
sized by the fact that, on average, a further 22%
of respondents said they also relied on the
schemes for domestic water when their nearest
other water source was broken. This figure
varied from 3-54% across schemes (Waughray et
al., 1996). It is not clear whether “broken” in this
context meant a mechanical failure in a pump, or
a seasonally dry period for the water source.
Towards the end of the dry season, however, the
wells experienced surges of use by people who
for most of the year were dependent on other
water sources. This indicated their wider import-
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ance in water security terms for the catchments

in which they were placed.

(e) Implementation coé';_

The capital costs for implementing a collector
well and a  half-hectare garden averaged
US$11600. 4This compared to US$7400 for a
single handpump borehole, implemented as part
of a drought rejief program (Lovell er al., 1994,
1995, 1996). Thus, when evaluated simply as a
water supply scheme the capital costs to imple-
ment a -water point and community garden
scheme properly were hi
by siting and sinking
average capital cost per hectare of implementing
a comparable smaltholder irtigation scheme
(where river Water js pumped to canals and
siphons, due to the constraints on developing
sufficient groundwater) was US$5300, To imple-
ment a traditional dambo garden (where buckets
of water are drawn from shallow dug wells),
capital costs have been identified as US$750 per

hectare (Lovell ¢r al., 1996).

The higher capital costs for the pilot project
schemes resulted from two factors: a need for
more specialized drilling equipment, and the use
of facilitators to encourage the emergence of
viable micro-level institutions to operate and
manage each scheme. Thus, the corollary of the
high capital costs has been that the recurrent
costs for the collector well schemes to the imple-
menting agency have been close to zero.

Waughray et al. (1997b) examine this issue in
depth. .

() Ability 10 generate income

Data generated from the pilot project schemes
also indicated the potential of the vegetable
gardens for generating income. The period of
vegetable sales fasted for an average 6.5 months .
across the schemes (Waughray e af, 1996).

" Produce was sold by each garden member, either

in bundles to neighbors or in nearby townships,
Block purchases of vegetable harvests by local
market traders also occurred, Average gross

1996

The income levels generated between the
schemes were related to the length of the
growing and selling seasons. These depended on
many variables, such as the number of members
in the garden, marketing strategies, pest control,

WORLD DEVELOPMENT

extension advice, effectiveness of collective
decision making and locational aspects, Ay the
most successful scheme, average gross financig|
earnings per member for 1995 were US$82; 5

the least successful scheme (where crops were §
only grown for two months due to a pest attack), «
earmnings per member ip,J

average gross financial
1995 were US$8.3.
It was difficult

USS$27.8 average
household for the pilot schemes. A nationa)
survey for 1989-90 stated that total grogg
national average income per household wag
US$602. Of this, off-farm income accounted for
15.6%, or US$93.4 (MLARR, 1990). Corbest
(1994) cited by Scoones (1996) estimated that
50% of houscholds in the pilot project area in
1990 had annual incomes below US$166, and
under 10% of households had incomes above
US$498. No quantitative information wag
obtained on the value of remittances, although
they were considered an important source of
income. Moreover, none of these figures take
into account the extreme uncertainty or gender
bias attached to annual, monthly and evep -

weekly household income flows to rura] house-
holds in the region.

() Distribution of Income earning opportunities

It is important to note not only the financial
_value of the income generated by the schemes,
but also the number of people who were able to
participate in the cash earning activity. This is
critical if the impact of the scheme on economic
welfare at each site is to be assessed in terms of
equity “as well as an overall improvement in
economic  welfare. One hundred  garden
members surveyed across all of the schemes were
asked from which four activities (sale of scheme
garden vegetables, remittances, sale of rainfed
crops, beer brewing) they regularly received cash,
Table | presents their aggregated replies.
Seventy-seven percent of garden members
surveyed obtained an income from the pilot
project  schemes. Household surveys  also
indicated of those who joined each
community garden, 49% were among the least

1996). For those women with maybe no other
access to cash, materials or productive resources
for income-generating activities, obtaining a
steady seasonal income from the schemes had
greatly lowered elements of risk and income
insecurity in the household decision making and
planning process. This was reflected in a sharp

to obtain accurate data on ¥
household incomes against which to compare the :

gross financial earning per 4

;
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Table 1. Most regular cash sources for 100 sampled scheme members

Number who regularly obtain cash from this source

Source of cash >
‘gale of scheme garden vegetables n
: 41
mittances
tg:!e of rainfed crops 4
"y Beer brewing

" gource: Waughray et al. (1997a).

ART

i i ived value of the plots
. jncrease in both the perceived v,

\hmnc; in their actual purchase prices. A‘Somment

" “ypical of many garden members was, “if 1 gave

up my plot I'd be giving up my future.”

- (h) Group management of income

'An important aspect of the cash-generating

“capabilities of the schemes was the extent to

i hich were
'which they generated income flows whict
’::;;;blc e)r,mugh to allow the opportunity for

;" savings and reinvestments in other non-farm

fviti indicati his capability was
« activities. A good lndlcat{on of t“ 3 s
':l‘):e revival and blossoming of “revolving fund

arra bers.
‘ arrangements among scheme mem
A grevolving fund or kukandirana (Scoones,

. 11996) is a traditional Zimbabwean savings club

“1 operated and managed by a group of friends or

ts an
. ¢ colleagues. Each member of the group pu

v '1'2((;ualgamount into a fund each week or month{i
The fund is given to one member to spen

i i feel the
' ided the others in the group
'glr:::hascs are justifiable. Each member takes a
.itum to spend the fund — hence the term

: “revolving” fund. Where investment facilities are

i [ inal utility
s limited and where there is a high margina
attached to ready cash, membership of a
‘Vrevolving fund is a rational, risk-reducing

. exercise. It becomes possible only when members

hey and their colleagues can »re!y.on a
-2::;(;;13:“;0%3 flow with which to pamcma;;:.
" Such clubs usually follow on from reasonable
. ests.
haxlt;ough the drought meant that most S\gx(c)t;
clubs collapsed after 1988, research in 1 b
found that 16% of a sample of houscholds in the
area were members of a savings club (Scoon;s,
" 1996). By comparison, surveys found that by (: e
end of the 1996 growing season, 69% of garden
members sampled were involved in schet’;\c-
related revolving funds (Waughray et al., 199 at).
' Membership of these funds ranged from segen |o
40, averaging at 11. Of the sample surveyed, on ‘);
one fund existed before the schemes started,b an
that had expanded from 10 to 33 'merlrll e:’s.
Lump sum amounts obtained individually by

ers from “their turns” ranged from
Sggl(;n etr(;]bUS$24 during the 1996 vegetable
ing season. ) )
sel';l‘zg :;:ilding pattern of revolving fund mc&:;tll:
seemed to change over time. At a scheme c; ot
lished in 1995, many revolymg fu'nds wete gok%
used for dealing with immediate hzus? told
expenditures, such as the payment of sc o<l) fees
or uniforms, and the purchase of ‘uter‘lls:s ane
basic household needs. A.t the first site, gwe mé
established in 1991, savings glubs haq etcsofor
geared toward saving to buy h.v;stpck. mp\:i for
other income-gcnc‘r‘am‘\g mntu;t;:;zs;s a(r;n o
“ cies,”  wit! ess  em
i;nr:gﬁi?e household ;u:cessities apart from the
st of school fees. . i
reillrll::\:g(;? knowledge of revolving funds 1;
widespread in southern Zlmb{abwe, it app;a:iea
that members of the pilot project schemes ? 2
better opportunity to re-start savings ¢ 1:n s
through the reliatt))le ;\nd w;fiesg‘:zadve;ct(;ble
crated the wells \ t
tglz?r‘:isens.en'lhe leng{h of the gardensfsellmg
period appeared critical to the amount o (%rg:xas
savings that could be collected. It seeme that
those clubs which had longer periods over Wblc
money was collected attracted more mem i;s
and could afford to rely on a lower wee! z
contribution. As the community garden SChl?“t‘:e
progress it will be interesting to note botf h
further development of the revolving :1[:1 ?
themselves and the subsequent increase ot 0 't?r
wise in the range of income generating ac(w ies
for women, based on the capital purchases
derived from these funds.

(i) Diversification of household production

om participative exercises indicated
ﬁlziutierﬁ 200 potherphousehold-based pm)eg:s
were started as a direct result of the bhene :
accrued from the seven schemes (Waughray e"
al., 1997a). These initiatives ranged from ;ma:
livestock or fruit tree schemes throug| (;
pottery, knitting and buying and selhngth(o
second hand clothes). Cash inputs to start these



P m——"—

R T

e e LA

.___.

1910 °

new activities ranged from US$4 o U

year. Other inputs provided by the pilotssséﬁan'::;
included water and vegetable fodder. Qutputs
from these activities (gross financial margins at
farm gate prices not including op nity costs
of labor) ranged from US$10 10 S$262 (;er
year. "I‘}]e.re‘ were also numerous examples of
group Intiatives that had started as a result of
the pilot profect (Wavghray er al, 1997a}). The
schemes were also the catalyst for positive
char}ges in the surrounding farming systems
Typically, some income generated from the sale
of vegetables was used to pay for more inputs for
rainfed crops such as seeqd purchases, more hired
labor, and the purchase of other rainfed farming
Inputs such as chemicals,“hoes and replacement
parts  for ploughs and cultivators.  Some
non-members bought and resold the garden
;;g;tables z:jnd%vere hired as laborers for the

rdens, and on the garden ’ rai
fields (Waughray et al.,g1997a). members” rainfed

4. INCOME GENERATION AT A
STANDARD BOREHOLE

It is important to try and separate the i

of the pilot project sehemespfrom any rgf;::
Iactor_s that may have encouraged the improve-
ment in water-related production activities in the
area over the last few years. For example, the
series of good rains which have improved rai'nfed
farm yields since the 199{_97 drought could
have helped in the re-starting of some livestock
and vegetable garden projects. Therefore, a
control survey at another location where’ a
standard borehole had been implemented, and
about which nothing was known 4 pn'on" was
undertaken (Waughray er al., 1997a), '

Of the 20 respondents interviewed at this site
14 reported that they were also involved il;
vegetable gardens either at a ncarby dam or on
the banks of a river.. These households grew
vegetables for an average seven months per year.
Eleven households sold some of their producé
for an average three months per year. The
average income earned from these gardens was
US$15.9 per annum. Of the 11 respondents who
sold some vegetables, four were also members of
a revolving fund. The money saved was used to
buy household utensils. Several other savings
clubs had not re-started following the end of the
drought. Eight of the respondents said they
bought vegetables from other gardens (either
co-operative or private gardens) during the dry
season. These households spent on average
US$5.4 each on fresh vegetables during this
period. There was, however, a noticeable lack of
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other livelihood projects in the area when
compared to the pilot project sites. Yet 18 of the
20 respondents said they wanted to start new
projects. Of these, 13 said a lack of money wag
the key constraint. When this point was explored
further,‘ the respondents said that the main
constraint to initiating and sustaining groy

projects was the problem of unegual cash distn‘?
bution within the community. In essence, there
were never enough people with money ’at the
Same time to allow group projects to take off.
Seven of the 20 respondents said a lack of 5
water was also a major constraint,

The borehole at this site had been imple-
ment.ed .solc.:ly as a domestic water supply point
No nstitutions had been encouraged to hel'
organize the potential multiple uses of the wateF:
It provided. The community felt that the water
point be}ongcd to the state and that when
broken, it was up to the state to fix it. Conse-
quently, the water point was an unreliable source
of water, both technically and institutionally, and
1t was perceived to be risky to plan any w,ater-
related productive activities around it Any finan-
cial or economic benefits the water point could
generate for the community were therefore
viewed as haphazard. Thus, despite a latent
demand (as indicated by the fact that some
people were cultivating vegetables elsewhere),
the potential to start water related projects.
around the borehole remained constrained. This
site provided a good example of the degree of
productive potential which can exist within rural
dry{anq communities, but which is often not
capitalized on by water points due to the design
the‘ tmplgmentation process and the generai
policy objectives of the water supply program
under which they are delivered,

5. DISCUSSION AND CONCLUSIONS

The pilot research project has shown that
collectgr wells can exploit the water resource
potential of the regolith in basement aquifers
successfully, and that they can abstract enough
water to meet both the domestic and small-scale
Irrigation requirements of surrounding commu-
nities. Both water and fresh vegetable security
for the participating households in the region
Increased substantially under this project.

The.rcsearch has also shown that a wide
portfolio of economic benefits can be gained
from such community-based, “productive” water
point schemes. The design of the project meant
that the benefits from the project accrued
particularly to women. As a result, a great deal
of income from the project was reinvested in the

_-,qin local-tevel

BASEMENT AQUIFER DEVELOPMENT

household. Investments occurred either in neces-
capital or recurrent costs (pots and pans,
school fees), or in income diversification activi-
ties (small livestock projects, buying and selling
activities). The accessibility and reliability, as
well as the size, of the income flow to the
scheme participants seemed critical to the
success of these activities.
As a better record is built up over several
seasons, more sophisticated analyses will be
carried out to ascertain the most significant

_variables that influence income levels at the

schemes. Disseminating this kind of information
oould further improve the financial performance
of ongoing and future collector well and garden
schemes in dryland areas, as and when they are
implemented.

The findings of this research project so far are
also proving particularly relevant to those public
sector institutions in Zimbabwe responsible for
niral water supply and management. By recog-
nizing the connection that exists between gener-
‘ating and diversifying rural incomes, encouraging
‘community-based  institutions for  decision
making and the common property nature of
natural resources in the region, the schemes have
initiated community-bascd management systems
for groundwater. The schemes help create

':\qapacily for local-level management of the
+,collector well and the community garden scheme
- generated a rapid, tangible and reliable benefit
.. 8ircam (water, vegetables, cash) to the mostly
. \I¢source-poor  participants. Though relatively
s, small to the outsider, this benefit stream has

provided an economic incentive for the
community to sustain and evolve its involvement
: water resource management.
ntegral to the project’s success, therefore, has

b‘Fﬁn the high degree of emphasis placed on
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active community participation and institution
building.

There are still many issues that require further
investigation. Property rights governing land,
water and other natural resources affected by the
scheme, and the relationships between new
organizational structures for the water point and
existing traditional and modern institutions can
affect significantly the successful management of
the water points. More emphasis needs to be
given to wealth and equity issues surrounding
scheme membership and the impact of subse-
quent activities. The long-term sustainability of
water use within these schemes, particularly
within the context of the high degree of varia-
bility in rainfall, also needs to be investigated.
Similarly, the extent to which the research
findings at the pilot scale are repeatable and can
be transferred to the regional scale also have to
be established. The environmental and economic
ramifications at the regional scale must also be
researched as the project progresses.

The research suggests, however, that there is
significant potential for productive water points
and community garden schemes to provide
income generation and diversification opportuni-
ties in those regions of sub-Saharan Africa
underlain by shallow basement aquifers through
complementing, rather than replacing, rainfed
farming practices. Evidence indicates that they
could also provide the initial incentive for
community-based water resource management
strategies. It is hoped that the development and
expansion of the research both in Zimbabwe and
in several other countries will provide enough
data and evidence upon which to base a confi-
dent case for recommending the replication of
similar productive water point and garden

schemes as an option for sustainable rural
development in these areas.

NOTES

T

-1, ,The surveys elicited replies from both “members”
and “non-members” of the community garden schemes.
A member was taken to be a representative of a house-
hold from one of the villages in the area who joined
and remained part of one of the community garden
‘schemes. Each scheme member was taken to represent
a different household within the area. A non-member
was taken to be a representative of a household from
one of the villages in the area who did not join one of
the collector well/community garden schemes. Each

e

" non-member was taken to represent a different house-
hold within the area which did not participate directly
in the community garden.

2. All financial figures quoted in this paper were
converted to a 1996 Z$ equivalent. The multiplier is
based on Zimbabwean Central Statistical Office figures
and takes 1990 as the base year. The 1996 Z$ figures
were then converted to a 1996 USS$ equivalent using a
conversion rate of US$1 = Z$10.06.
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background spanned medical, demographic,
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