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Abstract

Resource-poor smallholder farmers in the semi-arid Gwanda and Beitbridge districts face food insecurity on an annual basis due to a
combination of poor and erratic rainfall (average 500 mm/a and 345 mm/a, respectively, for the period 1970–2003) and technologies
inappropriate to their resource status. This impacts on both household livelihoods and food security. In an attempt to improve food
security in the catchment a number of drip kit distribution programmes have been initiated since 2003 as part of an on-going global
initiative aimed at 2 million poor households per year. A number of recent studies have assessed the technical performance of the drip
kits in-lab and in-field.

In early 2005 a study was undertaken to assess the impacts and sustainability of the drip kit programme. Representatives of the
NGOs, local government, traditional leadership and agricultural extension officers were interviewed. Focus group discussions with ben-
eficiaries and other villagers were held at village level. A survey of 114 households was then conducted in two districts, using a question-
naire developed from the output of the interviews and focus group discussions.

The results from the study showed that the NGOs did not specifically target the distribution of the drip kits to poor members of the
community (defined for the purpose of the study as those not owning cattle). Poor households made up 54% of the beneficiaries. This
poor targeting of vulnerable households could have been a result of conditions set by some implementing NGOs that beneficiaries must
have an assured water source. On the other hand, only 2% of the beneficiaries had used the kit to produce the expected 5 harvests over the
2 years, owing to problems related to water shortage, access to water and also pests and diseases. About 51% of the respondents had
produced at least 3 harvests and 86% produced at least 2 harvests. Due to water shortages during the dry season 61% of production with
the drip kit occurred during the wet season. This suggests that most households use the drip kits as supplementary irrigation. Conflicts
between beneficiaries and water point committees or other water users developed in some areas especially during the dry season.

The main finding from this study was that low cost drip kit programs can only be a sustainable intervention if implemented as an
integral part of a long-term development program, not short-term relief programs and the programme should involve a broad range
of stakeholders. A first step in any such program, especially in water scarce areas such as Gwanda and Beitbridge, is a detailed analysis
of the existing water resources to assess availability and potential conflicts, prior to distribution of drip kits.
� 2006 Elsevier Ltd. All rights reserved.
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1. Introduction

Small-scale farmers are the largest population group in
the agriculture sector of most developing countries and
are now perceived as key players in increasing global food
production and achieving food security (Frausto, 2000).
In the past, it was thought that large-scale irrigation
schemes could help overcome production shortfalls in these
regions. Unfortunately, few of the large-scale schemes have
met the ambitious targets identified at their conception (e.g.
Samakande et al., 2004; Senzanje et al., 2003). The cost of
continued maintenance are often not met, and a large num-
ber of schemes throughout Zimbabwe, and for that matter
much of sub-Saharan Africa, have been identified by the
Ministry of Water Resources and Infrastructure Develop-
ment as requiring rehabilitation to allow for better utiliza-
tion of existing irrigation potential (Mutezo, 2005).
Furthermore, many dams developed for irrigation purposes
are heavily under-utilized (Love et al., 2005; Mutezo, 2005).

A global initiative on drip kit distribution has been devel-
oped for smallholder irrigation by the USAID Linkages for
the Economic Advancement of the Disadvantaged (LEAD)
project. This initiative is expected to benefit 30 million poor
households around the globe (2 million per year) by 2015
and should bring 1 million hectares under irrigated cultiva-
tion over the next 15 years (Hussain et al., 2002). The focus
on upgrading smallholder agriculture is essential, since
smallholder farmers make up around half of the food inse-
cure population of the World (FAO, 2004).

The low-head drip kit can irrigate around 100 m2 as
shown in Fig. 1. The capacity of the drum (tank) is normally
100–200 l, and it must be filled once or twice a day. The
drum must be placed at a height of 1–2 m above ground,
to provide the required pressure. Water then flows from
the drum into 10–30 m long drip-lines, in which emitters
are regularly spaced to release water (Chigerwe et al., 2004).

A number of studies have been undertaken in Asia (e.g.
Behr and Naik, 1999; Westarp et al., 2004) to assess the
requirements for effective distribution and sustainable and
Fig. 1. Schematic diagram of
efficient utilization of drip kits. The enabling conditions
include availability of spares, technical and agronomic sup-
port, and continuing availability of a minimum water
requirement. Access to and adequacy of good water quality
surface and ground water was also deemed important for
sustainable use of the kits. It also recommended that the
water source for the drip kit should be within 15–30 m of
the garden. These conditions are important in light of the
fact that kits are supposed to be used through out the year.
For efficient utilization, recipient households are supposed
to grow up to three cycles of crops per year, including at least
one cycle of vegetable crops, for Zimbabwe this is in the win-
ter dry season and early maize or bean crop at the start of the
wet season, which can be harvested in December.

Since 2003 the LEAD program in Zimbabwe has distrib-
uted over 20,000 low-head drip irrigation kits to food-inse-
cure families for developing household nutrition gardens.
More than 1000 such kits have been distributed to rural
households in Gwanda and Beitbridge Districts. This has
the potential to impact both on household livelihoods
and on national food security. The LEAD program worked
with more than six Non-Government Organizations
(NGOs) in the distribution of the drip kits in the two dis-
tricts. Each NGO developed its own targeting criteria for
beneficiaries in their respective communities and their
own training/support programs.

Several lab and on-farm studies have been carried out in
Zimbabwe on the technical evaluations of the drip kit perfor-
mance including how it affects crop yield and water produc-
tivity (Chigerwe et al., 2004; Maisiri et al., 2005; Nkala, 2003;
Senzanje, 1997, 1998; Senzanje et al., 2003, 2004). From
these studies it was found that low cost drip systems had a
potential to be beneficially adopted by smallholder farmers.

To complement the existing work on the technical
performance of drip kits, this study was carried out to assess
the impacts and sustainability of the drip kit program imple-
mented by a range of NGOs in the Mzingwane Catchment,
Zimbabwe, in relation to water availability, access to water,
utilization of the kits and the targeting of beneficiaries. The
a drip kit (Keller, 2004).
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study also explored the conflicts arising due to the use of
water from existing water sources for drip kits.
2. Materials and methods

2.1. Study area

The study area is a semi-arid area of southern Zimba-
bwe, with a mean annual rainfall of between 500 mm/a at
West Nicholson near Gwanda in the northern area, to
345 mm/a at Beitbridge in the southern area (derived from
rainfall records from 1970 to 2003). These households face
food insecurity on an annual basis due to a combination of
erratic rainfall (ranging from 180 to 850 mm/a based on
data from 1970 to 2003) and technologies inappropriate
to their resource status. The soils are generally infertile,
sandy soils, derived from Archaean granites and gneisses
of the Zimbabwe Craton and Limpopo Belt (Ashton
et al., 2001). The soils are well to very well drained, mod-
erately shallow, greyish brown to yellowish red gravely
coarse-grained sands to sandy loams, with an acidic soil
moisture. These soils are considered to be unsuitable
according to conventional criteria for commercial irriga-
tion, but are considered adequate for traditional forms of
small-scale farming, water availability being the major con-
straint (Anderson et al., 1993). Sources of water for both
domestic and irrigation include groundwater and tributar-
ies of Lower Thuli and Mzingwane rivers.

Portions of two districts in Matabeleland South Prov-
ince namely Gwanda and Beitbridge, were selected for this
study (see Fig. 2). In selecting the wards to carry to the
study consideration was given to areas where NGOs were
Mphoeng

Shashe
River

Agro-ecological Region V

Agro-ecological
Region IV

Kezi

West Nicholson

Bulawayo

Gwanda

Matopos
Filabusi

Esigodini

Mb

Fort Rixon

Mzingwane River

Thuli
River

100 km

Mbalabala

Study
Area

Gwanda
District

Bei

Fig. 2. Location of the study area in Mzingwane C
most active in the distribution of drip kits. In Gwanda
the study was done in Wards 14, 17 and 18 while in Beit-
bridge the study was done in Wards 4, 5, 6 and 7. These
wards had received the highest number of drip kits distrib-
uted by the NGOs namely Intermediate Technology Devel-
opment Group (ITDG), Hlekweni, Lutheran Development
Services (LDS), Dabane, Compassion Ministries, Mvura-
manzi and World Vision. The selected wards were also in
the drier parts of the districts, where the impact of such
technology would be expected to be higher.

The districts of Gwanda and Beitbridge have a combined
population of over 220,000 and had an average growth rate
of 5.6% in 2002. There are close to 50,000 households in the
two districts with an average household size of 4.4 people
(Government of Zimbabwe, 2003). Most of this population
lives in densely populated communal lands which are small-
holder-farming lands, held under semi-traditional tenure.
Communal areas of Gwanda and Beitbridge are mostly
grazing areas with over 70% of land being heavily grazed
(Anderson et al., 1993). Crops grown under rain fed agricul-
ture frequently fail. An unpublished survey from the area
suggests that households seem to rely on livestock and
access to irrigation (if any), along with external sources
(remittances from family members in urban areas, food
aid, etc.) for their income (Sithole, personal communica-
tion, 2006). In this context, the impact of drip kit distribu-
tion could be very significant in improving livelihoods.

2.2. Focus group discussions

Focus group discussions were organised in three villages
(Sengezane, Mnyabeze-D and Majiya) in different wards in
Mwenezi
River

erengwa

Beitbridge

Mwenezi
Bubye
River

Rutenga

tbridge  District

atchment. Inset: Location within Zimbabwe.



888 R. Moyo et al. / Physics and Chemistry of the Earth 31 (2006) 885–892
the study area. These villages were selected after discus-
sions with the implanting NGOs and the local authority.
An effort was made to have at least 10 participants take
part in each of the focus group discussions. The objective
of these focus group discussions was to collect in-depth
qualitative information about groups’ perceptions, atti-
tudes and their experiences on the use of drip kits. In an
open exchange of ideas, participants were asked of their
successes and failures in relation to the kits, their fears,
constraints and their ideas on how the programme could
be improved and how it should be implemented in future.
Participants were also asked if they had been able to use
the kit throughout any given year and if indeed the adop-
tion of the drip kit had improved their livelihoods.

2.3. Field survey

A quantitative field survey was undertaken using ques-
tionnaire developed from the results of the focus group in
villages in the six wards of Gwanda and Beitbridge where
there had been strong NGO drip kit distribution activities.
A total of 114 households out of the 1151 households who
had received drip kits in 12 villages in the two districts were
interviewed (�10%). An effort was made to avoid those vil-
lages where the focus group discussions had been carried
out to avoid interviewing those with pre-conceived answers
to the questionnaire. Lists of names of beneficiaries were
collected from respective implementing NGOs and where
possible the names of contact farmers who helped in locat-
ing the beneficiaries to be interviewed on the ground.

The beneficiaries were asked which kit they received, if
they had installed and used the kit, where it was installed,
the crops they grew, problems related to the gardens, water
sources, their knowledge on the operation and maintenance
of the kit, their perceptions on the kit and their advice to
the implementing agents to improve future kit distribution
programs. The beneficiaries were interviewed at the garden
site where the kit had been installed or was supposed to be
installed. This allowed direct observations of the installed
drip kits and verification of the interviewee response. Ben-
eficiaries were also requested to demonstrate the operation
and maintenance of the drip kit.

The quantitative survey data was analysed using the sta-
tistical package SPSS. Data was initially entered and coded
using Microsoft Excel, which was then used for correlation
analysis between different factors relating to the use of the
kit and graphical summaries of the results.

3. Results and discussion

3.1. Focus groups discussions

Almost all participants in the focus group discussions
stated that they were motivated to try the drip kits
because it was a new technology that they had not previ-
ously used. They stated that drip kits were ideal for their
environment as it was water saving and that there were
nutritional and economic benefits. However, this view-
point is likely to have been influenced by the fact that
the implementing NGOs state these two points as the
main advantages of distributing drip kits, when they are
encouraging households to participate in the drip kit dis-
tribution programme.

From the discussions in Sengezane and Mnyabeze-D it
was clear that the beneficiaries were not able to fully utilize
the drip kits they had received, apparently due to water
shortages. Most of the beneficiaries in these villages were
dependent on community boreholes for their water. The
low priority status of the drip kits in water allocation from
the community boreholes came out in the discussions,
which resulted in some beneficiaries being denied access
to water during the dry season. The beneficiaries were also
concerned on the long distances that they had to travel to
fetch water and they felt this competed for labor with other
household activities. In some discussions, participants sug-
gested that the implementing agencies should first drill
boreholes that would have been used by the drip kit users.

In the third village (Mnyabeze-D), most beneficiaries
had their own water sources and the main concern raised
was clogging of the drip kits as the water was said to be sal-
ine. Some beneficiaries also claimed that they had problems
accessing or affording some of the inputs such as seed, fer-
tilizer and pesticides.

The initial technical training received from the imple-
menting agencies on the use of the drip kits was adequate
for most of the beneficiaries’ needs; although participants
argued for more sustained training on crop production tech-
niques for high value crops such tomatoes, peas, onion and
butternut. Many participants stated that they also needed
to be advised on the cropping calendar and on pest control.

The overall conclusion from the focus group discussions
was that the drip kits had not met the expectations raised
by the NGOs when the drip kits were introduced, since
fewer crops per year were being produced than the NGOs
had said was the objective. The reasons cited were water
shortages, lack of markets for their produce, technical
problems and lack of follow up visits by the implementing
agencies. Beneficiaries also felt that they needed to be con-
sulted prior to such programmes being implemented.

3.2. Survey results: targeting by NGOs

The 114 households who were identified from the lists of
NGOs as recipients were interviewed but the analysis of the
data was done on the basis of the 112 households who had
actually used the kit.

According to NGO representatives, NGOs targeted ben-
eficiaries based on poverty levels, with ownership of cattle
was treated as an indicator of socio-economic status
(Moyo, 2005). The exception was ITDG, which used an
ability based criteria: a potential beneficiary had to show
evidence of well-fenced garden and water source not more
than 300 m from the garden. World Vision and Compas-
sion in Beitbridge also required that the proposed gardens
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Table 1
Distances of water sources from nutritional gardens in Gwanda and
Beitbridge (n = 112)

Distance (m) Percent Cumulative percent

<100 48 48
100–500 20 68
500–1000 7 75
>1000 25 100

Total 100.0
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be near to the water sources. Evidence from the formal sur-
vey shows that households receiving the drip kits could be
divided into two basic socio-economic classes with one
class consisting of those who owned cattle being the well-
to-do farmers, and a second class comprising those who
owned no cattle being the poor farmers (see Fig. 3). Of
the 114 respondents, 46% owned cattle and the rest did
not. It can be seen that Hlekweni and World Vision failed
to meet their targeting criteria, as just over half of those
who benefited were poor households. Mvuramanzi and
Compassion did meet their target with over 90% of the
farmers coming from poorer households.
19%

8%
4%

69%

All year round 1/2 -1yr 1/4-1/2yr Less than 1/4yr

Fig. 4. Reported water availability among beneficiaries (Moyo, 2005).
3.3. Survey results: water sources

Survey results from the 114 households indicated that
73% of beneficiaries were dependent for irrigation water
on existing groundwater sources i.e. boreholes and deep
and shallow wells. Among those beneficiaries with at least
one water source, 52% of them travelled more than 100 m
as shown in Table 1.

A substantial number, 25% travel more than 1 km to
fetch water for their drip kit nutritional gardens. The target-
ing by NGOs had an influence on this. For example, 63% of
ITDG beneficiaries, which used an ability-based criteria for
targeting, had water sources within 100 m of their gardens
and only 5% had water sources more than 1 km from their
garden site. This was in contrast to Hlekweni, for whom
only 23% of their beneficiary’s gardens were located within
100 m of water source, 54% of beneficiaries travelling more
than 1 km to collect their water. However, there was a sig-
nificant difference (p < 0.05, chi-squared test) between the
two socio-economic groups of farmers. Cattle owners
tended to travel longer distances than the non-cattle own-
ers, which could be attributed to them owning some means
of transporting water in bulk. A comparison between the
two districts revealed that beneficiaries in Beitbridge were
travelling shorter distances when compared to those in
Gwanda. Sixty nine percentage of the beneficiaries in Beit-
bridge fetched water from water sources that were less than
100 m from their gardens compared to 38% for the benefi-
ciaries in Gwanda. There were no beneficiaries who fetched
water from distances of greater than 500 m in Beitbridge
compared to 50% who fetched water from this same dis-
tance in Gwanda. This could be attributed to the targeting
condition of World Vision and Compassion in Beitbridge of
having the gardens next to the water sources.

A majority (69%) of respondents have water available
from their various sources throughout a given calendar
year, while the rest have water available for periods less
than a year (Fig. 4). This means that 31% of the farmers
interviewed are unable to do three cropping seasons in
any given year with 4% of them managing just one crop
season, due to water being available for less than 3
months. Only 51% of beneficiaries in Beitbridge had
water available all year round compared to 74% in
Gwanda.

Of those beneficiaries who had problems in accessing
water, the major problem faced was that of travelling long
distance (38%) to fetch water for the gardens. The differ-
ences between the better off farmers (cattle owners) and
poorer farmers (non-cattle owners) were not significant
but the poorer farmers were faced with breakdown of com-
munity boreholes, which they were dependent on. This
group of farmers also complained that when these bore-
holes broke down it took too long for them to be repaired
thereby affecting their crop production. These poor farmers
also faced the problem of being denied access to water for
their drip kit gardens especially during the dry season when
the community priority was to water livestock.

Despite the existence of stakeholder-based water man-
agement structures from catchment level to water point
level (such as a community borehole), conflicts related to
the adoption of drip kits developed. Conflicts occurred



Table 2
Perceptions of beneficiaries towards drip technology

Statement %
Agreeing

%
Neutral

%
Disagreeing

Applies enough water 78.6 3.4 18.0
Use of drip kit is labor saving 68.3 2.2 29.5
Use of drip kit is time

consuming
29.4 5.3 65.3
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in areas where the drip kit users were dependent on
community water points. These conflicts culminated in
some cases with the drip kit users being barred from draw-
ing water from the water sources. Their situation was not
helped by the fact that beneficiaries did not have any rep-
resentation in the water point committee to articulate their
interests. Conflicts occurred during dry periods when most
water sources would have dried up. Conflicts also occurred
as a result of breakdown of water points such boreholes
when the drip kit users were accused of causing demise of
those water sources.

3.4. Survey results: use of kit

From the interviews with NGOs representatives and dis-
cussions with beneficiaries the recipients were encouraged
to aim for three cropping cycles per year. It was claimed
that all beneficiaries installed the kit and used it at least
once. The kit used was the IDE kit (Frausto, 2000; Polak
et al., 1997).

The beneficiaries interviewed had irrigated an area of
around 100 m2. Only 2 of the 114 beneficiaries interviewed
had used the kit to produce the expected 5 crop harvests
over 2 years since distribution, owing to problems related
to water shortage and also pests and diseases. About 51%
of the respondents had produced at least 3 harvests and
86% produced at least 2 harvests. Beneficiaries in Beit-
bridge used the kit less number of times compared to
those in Gwanda. This could be attributed to the fact that
almost half (49%) of their water sources dried up during
the dry season compared to only 25% in Gwanda. Only
5% of the beneficiaries in Beitbridge used the kit for more
than 3 times compared to 30% of the beneficiaries in
Gwanda.

Most of the cropping (61%) by the beneficiaries was done
during the wet season. This means that the kit was used pri-
marily for supplementary irrigation during the wet season
and on fewer occasions during the dry season owing to the
water shortages. At any given cropping season beneficiaries
could grow up to a maximum of 3 crops. In all the seasons
the farmers grew maize in an attempt to improve their food
security. They also grew high value crops, which included
tomatoes, leafy vegetables, carrots and butternut, for sale.

Based on their experience, a majority of beneficiaries
(76.8%) agreed to the statement that the drip kit applied
enough water as shown in Table 2.

This could be qualified by the previous study (Maisiri
et al., 2005) that found that up to 50% of water saving
was made when compared to surface irrigation. Likewise
the majority of respondents agreed to the statement that
the use of kit was labor saving (68.3%) and is not time con-
suming (65.3%). However, a large minority of poor farmers
disagreed with the suggesting that drip kits are labor sav-
ing. This disagreement could be as a result of the long dis-
tances that were travelled by some of the poorer farmers to
fetch water for their drip kits, thus requiring them to spend
more time and labor than the better-off farmers. This could
be related to the earlier observation on why less well to do
farmers used the kit less than the poor farmers.

3.5. Survey results: post-distribution services

A third (33%) of the beneficiaries were not aware of the
parts of the kit that needed to be frequently replacement.
This could be as result of the fact that most of them had
used the kit for only a few seasons, and so fewer break-
downs would be expected. Of those who were aware, the
majority (29%) felt that the nozzle tubes needed to be fre-
quently replaced as they broke or got blocked. This applied
to those who were using the IDE kit. Eighteen percentage
felt the pipes needed to be frequently replaced as they either
broke or were attacked by the rodents while 12% felt they
needed to have an extra filter. Despite apparent need for
back up spares, almost all the beneficiaries (96%) did not
know where to get them if their kit broke down.

All the farmers received at least one training session on
the use of the drip kits, mostly done by the implementing
agencies (74%) and the appointed contact farmers (18%)
with the rest carried out by government extension officers.
The farmers were trained on installation of the kit; opera-
tion and maintenance of the kit and crop production tech-
niques and few were trained on the fertilisation of their
fields. There was no training on the marketing of produce.
The assessment on level of training of beneficiaries focused
on the operation and maintenance of the drip kit. The ben-
eficiaries were tested on both the theory and practical of
operation and maintenance of their drip kits. Although
80% of the beneficiaries were able to practically demon-
strate how to carry out operation and maintenance tasks
for their respective kits (in their gardens), this was not
reflected by their theoretical knowledge. Just over half of
the beneficiaries were knowledgeable on how they operated
and maintained the kit. However, 35% were not able to
give correctly the frequency of when the tasks (cleaning
of nozzles, filters, and tank, and flushing of pipes) were
supposed to be carried out.

Of those beneficiaries needing further training 44% felt
they needed to be better equipped on the crop production
techniques for various crops especially the high value
crops. As could be expected, as result of lack of training
on the marketing of crops, 38% of those needed training
on how could market their produce. The differences
between the two groups of farmers were significant with
more poor farmers requiring marketing skills, as they
needed to economically empower themselves.
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4. Conclusions and recommendations

The results show that although the drip kit distribution
programme in the study area has achieved some of its
objectives, it is under-performing due to a number of fac-
tors, most importantly availability and access to water.
During the implementation of these drip kit programs
not all these requirements were met, since the target group
of farmers (the poorest) did not always fulfill all require-
ments, such as reliable access to a water source. They often
are sharing those water resources that they do have access
For the programme to sustainable, it is important that the
from the inception of the program to the end so that by the
be handed over to such government institutions

1. Distance of water source
Objective: Ensure that the drip kit garden is close to the wate

Drip kit garden should be within 50 m of the water source
Provide wheelbarrow or simple water cart to assist with tra

2. Reliability of water source
Objective: Ensure that the beneficiaries have a reliable water

Before a kit is given the NGOs in collaboration with releva
determine the reliability of the potential water sources

The potential water sources should be able to supply water

3. Follow up visits
Objective: Ensure that the beneficiaries get prompt technical
During the year of inception the NGO should make high fr

every two weeks for the first crop, and then monthly
During the second year follow-up visits should be made onc

thereafter

4. Training
Objective: Adequate training of beneficiaries

The NGO in collaboration with Government Extension Ser
Training should be done in the following areas: Installation
NB. Maintenance of the kit training should take cognisance

areas
Cropping techniques including the cropping calendar
Irrigation scheduling
Pest control using cheaper traditional methods
As a way of motivating the beneficiaries field days and excha

year

5. Targeting
Objective: Beneficiaries are people who are able to work in th

NGO should ensure that the beneficiaries are able bodied p
Provide water containers relevant to size and age of benefic

6. Spares
Objective: Beneficiaries are able to carry out repair works in ti
NGO should identify a local trade storeowner willing to sto

purchase them when they need them

Box 1. Protocol for drip irrigation kits distribution programs
to, not only with other irrigators, but also with other uses,
such as livestock watering and domestic use, both of which
generally have a higher priority.

This problem reflects the manner in which the pro-
gramme was carried out by many of the implementing
agencies, who saw drip kit distribution as a relief effort
and not as a development programme. Because of this,
there was often poor monitoring and lack of back up, such
as spares. It is therefore not suitable to offer drip kits as
relief – especially to the poorest of the community – with-
out also improving their access to water and reducing the
NGOs to take aboard relevant government organs right
time the NGOs conclude their work the programme can

r source

or
nsport of water for distances up to 250 m

source

nt Government Departments should make an effort to

for the kit all year round

advisory service on the use of kit
equency follow-up visits to beneficiaries i.e. at least once

e every cropping season, and then once every year

vices should undertake the training
, repair and maintenance of drip kit
of quality of water available for the drip kit in different

nge visits by beneficiaries especially during the inception

eir respective gardens

ersons who can work in their gardens
iary–it is hard to lift a 20 l bucket

me on their kit without compromising their crop production
ck the necessary spares, so that the beneficiaries can
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distance that they have to travel to obtain water. The
NGOs should take this into account when selecting target
farmers, and in developing co-ordinated relief and develop-
ment programmes that address water availability as well as
distributing technologies. As a prior step to distribution, an
analysis of the existing water resources is needed, in order
to assess availability and potential conflicts. The following
protocol for NGO’s has been developed (Box 1), which
should be a better base for the development of sustainable
drip kit programs.
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