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Major Recommendations and Conclusions

Background

The recommendations in this report are based on studies commissioned by USAID’s
Office of U.S. Disaster Assistance for Southern Africa. The studies were an assessment
of outcomes, experiences and lessons learned in two countries where OFDA had invested
in small scale water management technology: treadle pumps in Zambia, and drip
irrigation Kits in Zimbabwe. These studies were intended to provide guidance to future
programming not only by OFDA but by other agencies as well. The details regarding
implementation of the country studies are contained in the main report.

Recommendations
The major action recommendations we make in this paper are as follows:

1. Carry out needs assessments. Careful needs assessment and targeting of those most
in need are both complex but critically important for disaster assistance to be
effective. We recommend carrying out detailed local assessments as pre-requisites
to providing assistance. Needs assessments can be done through locally active
NGOs, local governments and councils, and consultations with local communities,
depending on the circumstances. It is important to gain an accurate local perspective
on who will be the long-term users of the assistance—who may not be those first in
line when NGOs arrive. The FANRPAN ‘household vulnerability index’ (HVI) also
provides a tool for identifying the households most vulnerable and in need and can be
adapted to identify opportunities as well; it can also be used to monitor impacts over
time. For example, if the problem is malnutrition from lack of micro-nutrients,
assistance to improve household nutrition gardens may be most appropriate, but if the
problem is insufficient calories, short term food aid may be more useful. Similarly,
households need minimum levels of human, natural and social capital to be able to
make good use of water management technologies. Finally, using local knowledge to
identify groups or local institutions as conduits for assistance will pay dividends; for
example, churches, mosques or other community groups can often be used; and
provision of assistance through community-based hospitals is worth exploring.

2. Serious gender targeting. Women in most southern African rural areas play key
roles in food production, especially gardening, and are also responsible for feeding
children. They are also the least likely to be provided opportunities to receive
training, access to technologies, and market access. Yet most relief as well as
development programs still fail to reach women effectively. It is not enough to target
female-headed households though this may be a part of the solution; within nominally
male-headed households, women are often the actual gardeners and users of drip kits
and treadle pumps. Giving training and technology to men simply delays access and
productive use of the innovation. The first step is a proper needs assessment as
described in the previous paragraph, which will include identifying who are the real
users of the type of assistance on offer. We recommend that USAID/OFDA require
its partners in future to develop detailed plans and strategies for ensuring that a
needs-based proportion of assistance is provided directly to women, and that they
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report their results on this basis. This means, for example, if 90% of gardening is
done by women, then 90% of drip Kits should go to women. Implementing partners
could also be supported—and required—to recruit gender specialists at a sufficiently
senior level to enable more effective gender-balanced implementation programs.
Possible strategies include: providing training to two persons per household (at least
one of whom must be female); using female trainers; paying for child care while
women attend training; and making use of women trainers and extension workers
even if additional support is needed to recruit and train them. Training women and
providing materials to enable them to train other women can lead to more rapid
replication as well.

Targeting the needy and testing community-based approaches. Targeting of water
management technologies emerged as a critical issue in both Zambia and Zimbabwe:
how to balance “needs based criteria” with “ability based criteria.” Those households
best able to use technologies like drip irrigation kits and treadle pumps because they
have the minimum necessary labor, land and water resources, are not necessarily the
most needy people. In reviewing an earlier draft of this report, both LEAD Trust and
USAID/OFDA suggested a community-based strategy may work, by increasing the
overall supply of food in a community and creating opportunities for sharing through
transfers or labor opportunities. This hypothesis is well worth testing. We
recommend USAID/OFDA review past experiences for evidence regarding this
community-based approach, and support pilot-testing in a sufficient variety of
socio-economic circumstances to enable reasonable conclusions to be drawn to
guide future relief and development programs.

Take advantage of programs on the ground. The Zambia treadle pump program
implemented through C-SAFE demonstrates the potential for using disaster assistance
resources to supplement and enhance long-term development programs, and also
demonstrates the efficacy of NGO consortia. In this case, USAID/OFDA funds were
used to scale up and enhance work that was underway in any case, and that was well
within the mandate and capacity of the implementing agencies. Therefore, we
recommend that USAID/OFDA take advantage of on-going programs where
appropriate to create synergies and enhance development programs.

. Work with governments wherever possible. The Zambia case also demonstrates the
potential for higher sustainability and commitment by working through government,
for example to provide training, where possible. This seems to have led to capacity
strengthening of government, and also led to a higher level of commitment to
supporting the program in the long term. We recommend integrating USAID/OFDA
programs with government wherever this is feasible.

Use of vouchers for targeting subsidies. FANRPAN has a separate program
(supported by USAID/RCSA) that is examining the use of vouchers (coupons) to
target agricultural input subsidies to poor farmers. The advantage of vouchers over
subsidies provided through other means (including direct distribution of drip kits and
other technologies by NGOs) is that they can be used to strengthen and support
commercial markets, make targeting more precise, and possibly reduce costs. We
recommend that USAID/OFDA and its implementing partners explore the



possibility of using vouchers as a means to target and support needy households to
purchase technologies that fit their needs through the commercial retail markets.

7. Use a consistent reporting format. We recommend that OFDA develop a user-
friendly, practical and consistent format for implementing agencies to use for
reporting on the outcomes and real as well as potential impacts of their programs.
Ideally, these should include preparation and use of participatory impact assessment
pathways and network mapping (these are similar to logical frameworks but express
the relationships graphically), but this will require a training program for
implementing partners. The basic idea is to clearly specify how the proposed
intervention solves a particular problem, and what short term outcomes and long term
impacts are anticipated. Some suggestions are made in the report on what is needed.

8. Realism about potential development impacts of relief programs. Short term
disaster assistance or relief projects cannot substitute for long term development
programs. Many relief projects, including those studied here, seek to achieve in a
year what decade-long programs struggle to achieve; but few have a sustainable
impact. We recommend providing immediate relief where it is needed and avoiding
projects that are “relief projects masquerading as development” as they are unlikely
to put people on the road to long term sustainable development.

9. Implementation check list. USAID/OFDA has requested that this report include a
checklist of key factors for success and major constraints. Because of the diversity of
conditions and the danger of uncritical application of checklists, we hesitate to do
this. Nevertheless, we do provide guidelines for introduction of treadle pumps and
drip irrigation Kits in Appendix 4.

Lessons from Comparison of Zimbabwe Drip Kit and Zambia Treadle Pump
Experiences

The following are some lessons that emerge from comparing the two programs.

1. The Zambia treadle pump program has had a measurable impact in terms of
improving food security and reducing poverty, while the Zimbabwe drip kit program
has not had any statistically significant impact. This is consistent with other
assessments of treadle pumps (e.g., in Malawi: Mangisoni 2006; and in Ghana:
Adeoti et al. 2007) and of drip irrigation kit experiences in Zimbabwe (e.g., Rohrbach
et al. 2006; Moyo et al. 2006). Many recipients of drip kits have benefited,
demonstrating the potential usefulness of this technology under the right conditions;
but drip irrigation Kits are not an effective way to reduce poverty and increase food
security among very poor households, especially in the context of drought relief
programs.

2. There was a sharp contrast between the two programs in terms of the support
provided by the local USAID mission. In Zimbabwe, the mission was not able to
provide adequate support as it did not have a long-term development program and
was being dismantled at the time of implementation. In Zambia on the other hand, the
OFDA support was provided through existing development programs and contracts



with NGOs, and the USAID mission played a key role in overcoming bureaucratic
hurdles and ensuring the effectiveness of the aid.

An important issue in both cases is the trade-offs involved in local manufacture
versus importing, and maintaining both quality and a supply chain of spare parts and
replacement equipment. An important lesson is that simply importing or even
sourcing locally such technologies for distribution on a “drop and go” basis will not
lead to long-term development. Investing in setting up a local supply chain including
retail outlets carrying equipment and spare parts, sources of advice and technical
assistance, and some means for quality control, are critical. Evidence from East and
West Africa suggests investment in ‘social marketing’ to raise awareness among
potential customers can also make a big difference (e.g., Adeoti et al. 2007;
www.Kickstart.org). Whether to encourage local manufacture or imports—or both—
is @ more complex issue whose answer may depend on the circumstances in each
country. However, encouraging local manufacture (or even joint ventures of foreign
and local firms) over the long run may contribute more in terms of job creation and
economic growth. Encouraging regional markets would lower costs and lead to more
competition (see Merrey and Sally forthcoming, 2008).

Targeting has been a problem in both Zimbabwe and Zambia. First, in both countries
but especially in the case of Zimbabwe drip Kits, the criteria for selection of
beneficiaries used locally were not always consistent with the expectations of
USAID/OFDA: they were not necessarily the poorest and most vulnerable
households. However, the poorest households did not necessarily have the necessary
conditions (e.g., labor, water) to make best use of the technologies. Second, while all
the evidence suggests that women produce much of the food, and certainly manage
most household gardens, especially among the poorer households that were the
intended beneficiaries, they were not effectively targeted in either program. Some
female-headed households were selected, but these were a minority; but even in
households nominally male-headed, women play a critical role in cultivating
vegetable gardens. We suspect but cannot say for certain that even training programs
probably benefited the official “recipient” but not necessarily the actual “user” in
many cases. Especially in cases where the implementing agency has roots in local
communities (as was the case in both programs), it should be possible to do a better
job of targeting women gardeners.

In both country programs, there is evidence that the implementing agencies were
learning from experience and adapting their strategies based on lessons learned.
However, the Zambia program seems to have been more effective than the Zimbabwe
program on this score, and seems to have been particularly adept at assessing the
local situation and conditions of households. Both had the advantage of adding short-
term relief resources to longer-term programs, but in the Zambian case, the longer-
term programs included specific water management components whereas this seems
less often the case in Zimbabwe.

Training, not only in the operation of the technology itself, but in improved crop
husbandry, marketing, and business management, proved to be valuable in both cases.
Beneficiaries by wide margins expressed appreciation for the training.
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7.

10.

In Zambia, the Ministry of Agriculture and Cooperatives was deliberately involved,
to the extent that implementing agencies provided resources to government staff to
carry out training. In Zimbabwe, the relationship with Agricultural Research and
Extension (AREX) seems to have varied, but often excluded AREX from playing an
active role. Involvement of government field staff can contribute greatly to the longer
term sustainability of such programs.

Both programs had interesting experiences with groups. In Zambia, groups were
created as a mechanism to guarantee credit and manage revolving funds. This
seemed to be very effective in the short run, but we are not certain about the
sustainability of these groups after withdrawal of the implementing agency; using
existing groups where they exist may be a more sustainable option. In Zimbabwe, the
LEAD-CRS program worked with about twenty hospitals to improve their nutrition
gardens, and these hospitals often engaged with local communities as well. We did
not assess their sustainability separately but based on reports from the implementing
agency, we believe it is likely this approach has a lot of merit. Further, ORAP’s
inclusion of lead farmers with links to poor and vulnerable households in Zimbabwe
IS an attractive approach, though we did not have the opportunity to evaluate this in
the field. In their comments on an earlier draft of this report, both LEAD Trust and
USAID/OFDA suggested “community targeting” may help raise overall food
production and income at community level, and vulnerable groups who are not direct
beneficiaries may benefit indirectly. We are not aware of much evidence on this
hypothesis, but agree it is well worth further exploration.

In both cases, access to output markets where produce could be sold was very
important, but did not receive sufficient attention in Zimbabwe—indeed because of
the economic situation such opportunities are very limited in Zimbabwe. In Zambia,
the implementing agency did seek to enhance farmers’ access to output markets but
found itself in the position of acting as a broker, which is not sustainable, and
probably led to an exaggeration of benefits in the sense that upon withdrawal of the
implementing agency, farmers’ profits most likely were reduced.

For many rural households in Zimbabwe and to a lesser extent Zambia, dry land
cultivation is a more important (but also risky) source of income than are household
gardens. For example, in Zimbabwe gardens produced just 4-20% of total net farm
income, limiting the potential impact of drip irrigation kits. In Zambia however,
treadle pump adopters on average earned nearly 60% of their income through its use.
This may reflect the greater versatility of the treadle pump: where necessary it can be
used even for supplementary irrigation of dry land staple crops.

Major Conclusions and Lessons Learned

These conclusions and lessons provide the basis for the action recommendations.

1.

Treadle pumps, drip irrigation kits, and indeed many other small-scale low-cost
individualized water management technologies have a great deal of potential for
enabling poor rural households to improve their livelihoods and food security in
southern Africa. However, for long term sustainability they require effective support
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systems, including continuing access to replacements and spare parts, training, and
technical advice on the input side, and access to output markets as opportunities to
earn an income from sale of produce.

Drip irrigation kits and treadle pumps are often not appropriate if the objective is to
provide support to the “poorest of the poor,” i.e., those households with insufficient
labor, land, access to water, technical competence, and access to output markets. This
observation combined with the previous point regarding the need for effective support
systems leads to the conclusion that these technologies are not appropriate as stand-
alone “relief” investments. However, where the shorter-term relief investments can
be integrated with longer term programs to improve households’ livelihoods through
improved water and land management, as was the case for the Zambia treadle pump
program, the results can still be very positive. Using “relief” in ways that contribute
to long-term sustainable improvements in household food security is a very worthy
objective, but this does not mean that investing in short-term versions of programs
that require a long-term approach will be effective.

This conclusion begs the question, how can the most stressed, marginalized and
vulnerable households be identified and assisted? This is a difficult question going
beyond what this study could address. FANRPAN (2007) has recently published a
book describing how to construct and use a “household vulnerability index” (HVI).
Although developed in the context of supporting HIV/AIDS-affected households, it
lends itself to identifying those households who are most at risk, and is also a tool that
can be used to track impacts over time. Rohrbach et al. (2006) have suggested that
assisting households to improve the productivity of their home gardens can have
enormous benefits in Zimbabwe, as vegetables and fruits can have major positive
impacts on child nutrition. We have also highlighted, above, that community-based
approaches may offer another avenue to providing benefits to the very poor. Finally,
we reported on but were unable to asses the effectiveness of “institutional nutrition
gardens” such as those promoted through hospitals in Zimbabwe. We believe this
may be another effective mechanism for reaching vulnerable people and youth in
surrounding communities, as is claimed by LEAD Trust and Catholic Relief Services.

Both programs demonstrate the complexity of “targeting” support to those most in
need. First, the criteria used “on the ground’ by some of the implementing agencies
appropriately included access to water, land and labor (otherwise the technology is
useless to the household). However, these criteria effectively excluded the poorest
and most vulnerable households who are USAID/OFDA’s intended beneficiaries.
One implementing agency in Zimbabwe (ORAP) tried to overcome this in part by
including lead farmers who had clear links to vulnerable households. Further, none
of the programs sought explicitly to target women. This refers not only to women-
headed households (the traditional means to reach women), but those women who are
often the actual gardeners in nominally male-headed households. There is
considerable incidental data from both programs showing that women were often the
users, but less often received the technology and the training directly.

. A major drawback of both programs is that they focused on the use of a specific
single technology as a means to provide support to households. This can lead to over-
emphasis on the technology itself, possibly providing the technology to the wrong
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10.

households (i.e., those not able to make best use of it), and using as a major measure
of performance, the number of kits delivered. A “one-size-fits-all” approach ignores
the high degree of diversity among households; for example a common complaint
expressed about the drip irrigation Kits is they were seen as too small by many
respondents. Given the diversity of agro-ecologies and household characteristics, a
better approach will be to offer a larger menu of technologies and practices, and assist
farmers to choose and mix and match based on their needs. For example, it is clear
that some households receiving drip kits in Zimbabwe could have overcome its
largest drawback, the need to lift heavy buckets over a meter high to fill the drum, if
they also had a treadle pump; and many may have benefited from interventions to
improve water management on their rain fed fields.

Where households do not have good access to profitable output markets for sale of
surplus produce, the usefulness of technologies like drip kits and treadle pumps is
limited (though not zero). Access to output markets is critical for households to earn
income and improve their wellbeing. While both the Zimbabwe and Zambian
programs realized this, the Zambian program put more effort into linking farmers to
markets—to the extent of becoming brokers, an unsustainable role. NGOs should get
out of the business of being market intermediaries themselves—it is not sustainable.

Both cases, but especially the Zimbabwe case, demonstrate that the policy and macro-
economic environment is critical to success. The hyperinflation in Zimbabwe
undoubtedly reduced the impacts of the drip irrigation programs, by disrupting both
the input side (e.g., availability of spare parts) and output side. Similarly, government
off and on again subsidies and import policies undermined the Zambian program,
though less dramatically.

The study has confirmed the value of broad-based training, i.e., training not only
specific to the technology, but for improving crop husbandry, marketing, and
management of accounts.

There is evidence from Zambia that working closely with government pays dividends
in terms of government capacity building and ownership. In addition, from the
perspective of FANRPAN, it increases the likelihood of influencing policy to make it
more favorable for supporting the small-scale irrigation technology industry. One
important policy issue is the consistency of support to the business environment to
scale up manufacturing and marketing of these technologies and provision of after-
sales services including spare parts.

Finally, we note that there is no consistent reporting system used by the implementing
agencies receiving support from USAID/OFDA. The implementing agencies
therefore devised their own reporting formats using their own criteria and measures,
designed, understandably enough, to put their results in the best possible light. This
makes it impossible to track in a systematic and comparative manner the outcomes,
short-term impacts, and potential long term impacts of OFDA investments.
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Evaluation of USAID/OFDA Small Scale Irrigation Programs in

Zimbabwe and Zambia 2003-2006: Lessons for Future Programs

1. Introduction

The United States Agency for International Development’s Office of US Foreign Disaster
Assistance, Southern Africa Regional Office (USAID/OFDA/SARO) requested the Food
Agriculture and Natural Resources Policy Analysis Network (FANRPAN) to carry out an
evaluation of two types of small scale irrigation programs that it had been supporting:
drip irrigation programs in Zimbabwe, and treadle pump irrigation programs in Zambia.
USAID/OFDA requested that the evaluation build on recent research where possible,
determine whether the technologies were actually adopted by recipients and if not why
not; identify, for those who had adopted the technologies and integrated them into their
livelihood strategies, what the perceived benefits were; and determine the factors for
successful adoption and continued use after project completion. The intent therefore is to
identify the lessons learned in the past in order to design more effective programs in the
future.

Box 1. The Food Agriculture and Natural Resources Policy Analysis Network

Launched formally in 2002, FANRPAN'’s mission is to promote effective Food, Agriculture and
Natural Resources (FANR) policies by facilitating linkages and partnerships between
governments, Regional Economic Communities and civil society, and building capacity and
implementing effective, targeted and demand-driven policy analysis and dialogue at national and
regional levels. Its work is focused on southern Africa, where it collaborates with both SADC
and COMESA. Its modest Secretariat is located in Pretoria, South Africa. It has national nodes
in 12 of the 14 SADC countries, and has strong partnerships with a large number of
international, regional, and national institutions, including governments in the region, research
institutions, farmer organizations (e.g., SACAU), agro-businesses, and NGOs. FANRPAN
works closely with both the NEPAD Secretariat and FARA. Its comparative advantage lies in
its ability to manage regional and multi-country policy research programs, and at both regional
and country levels, convene multi-stakeholder policy dialogues including representatives from
government, private sector, farming unions, policy research institutions and non-governmental
organizations. Therefore, it has a unique capacity to provide evidence-based support for
stakeholders’ deliberations on FANR policy discussions. Further information is available at
www.fanrpan.org.

This report is organized as follows: section two provides an overview of the methodology
and approach of the study, and the following section (three) is a brief synthesis of and
guide to the research literature on small scale (micro) irrigation technologies. There are
then two sections (four and five) synthesizing the major findings from Zimbabwe and
Zambia. Section six compares the findings from the two countries. This is followed by
section seven summarizing the main findings and conclusions. Section eight provides



specific action-oriented recommendations for future small scale irrigation programs while
section 9 contains brief concluding remarks.

2. Methodology and Approach

The study combines qualitative and quantitative methodologies in each of the two
countries in order to identify in an objective manner the actual impacts and outcomes of
the programs, and to obtain the views, perspectives, observations and suggestions of a
cross section of program participants from USAID, NGOs, and farmers themselves. It
builds on a previous broad assessment of experiences with micro-agricultural water
management technologies in the southern African region that was partly supported by
USAID/OFDA (IWMI 2006), and uses a quantitative methodology for impact assessment
that was used to assess the impact of treadle pumps in Malawi as part of that regional
study (Mangisoni 2006). In Zimbabwe, it also builds on a recent larger-scale assessment
of experiences with drip irrigation kits done by ICRISAT and the University of
Zimbabwe (UZ) (Rohrbach et al. 2006).

For the quantitative assessments, FANRPAN engaged with the Department of Land and
Water Resources Management at Midlands State University, Gweru in Zimbabwe
(hereafter MSU/Gweru), and in Zambia with its national host institutional node, the
Agricultural Consultative Forum (ACF), Lusaka. FANRPAN requested Dr. Julius
Mangisoni, who had carried out the Malawi treadle pump poverty impact assessment
study mentioned above, to go to each country and provide training and technical support
to design the studies. Given resource limitations, in both cases the teams focused on
specific districts or regions where the USAID/OFDA programs had been implemented,
and drew a sample of both beneficiaries and non-beneficiaries. These reports are critical
sources for this report and constitute two of the study outputs (Simfukwe et al. 2008;
Mugabe et al. 2008).

For the qualitative assessment, Dr. Amy Sullivan visited both countries for about a week
each, and with the assistance of our national partners, interviewed as many of the
participants in the small scale irrigation programs as was possible. Her reports are
outputs for this evaluation (Sullivan 2008a, 2008b). In Zimbabwe, she found that the
USAID Mission staff members who had been involved were no longer at USAID but
some were available for discussions (current USAID Mission staff had no knowledge of
the program); she also did field visits and interviewed farmer beneficiaries with the
assistance of the Midlands State University team. In Zambia, she met a wide range of
participants from USAID and NGOs, as well as selected farmer beneficiaries. Her
observations are a major source of insights, conclusions and recommendations of this
study.

The overall leader of the study, Douglas Merrey, had led the regional assessment of
experiences carried out previously by IWMI (2006), and was also a consultant to the
ICRISAT and UZ study (Rohrbach et al. 2006) of Zimbabwe drip kit experiences. He
took responsibility for integrating the findings from the literature reviews, quantitative
studies and qualitative assessment in the two countries to prepare this final synthesis
report.



Our expectation was that Dr. Mangisoni’s visits to work with the country teams would
result in the use of appropriate sampling procedures, similar data collection tools and
analytical methods, and therefore some degree of comparability. This expectation was
partly but not fully achieved, as both teams adapted their quantitative surveys to their
understandings of the situation on the ground. Therefore, for example, the Zimbabwe
team felt the techniques for measuring impacts on poverty are not relevant since people
obtain their staple food from dry land maize fields, not drip irrigated gardens. We also
expected that Dr. Sullivan’s visit and interaction with the country teams would result in
more integration between the two analytical streams, but largely because of delays in
implementing the quantitative studies, this too was not fully achieved. Nevertheless,
given the resources available, the findings of both the qualitative and quantitative studies
in both countries do provide a basis for arriving at important conclusions and presenting
specific recommendations for the future.

3. Regional Overview: Brief Literature Survey

Small scale farmers in southern Africa face many constraints to improving their
productivity and raising their incomes. Staple grain yields have stagnated for several
decades while population continues to rise. This lack of progress in agriculture can be
attributed to many factors: civil strife; unfavorable government policies and weak
institutions; inadequate infrastructure for transportation and communication; declining
soil fertility; lack of farmer capacity to adopt and adapt productivity-enhancing
innovations; and more recently the devastating impacts of HIV/AIDS on households.

In addition to these problems, unreliable and often insufficient water for crop production
is also a major impediment to sustainable productive agriculture. Rainfall is highly
variable, unpredictable and unreliable—even in areas where “average” rainfall appears
statistically adequate. There has been minimal development of irrigation—sub-Saharan
Africa has the lowest percentage of cultivated land that is irrigated in the world.
Although some countries have ambitious plans for irrigation expansion and in some cases
at least theoretically have sufficient land and water for development, a major expansion
in formal publicly supported irrigation in the next decade or so is very unlikely.
Therefore, it is critical for southern Africa to focus on stabilizing and increasing the
productivity of rain fed agriculture. For most of this region, the low productivity and
uncertainty of rain fed agriculture is largely a management problem and not inherent in
the technology itself: there is considerable evidence, cited in IWMI (2006:9), that
technologies such as rainwater harvesting and conservation agriculture, use of
appropriate crop varieties, among others can lead to substantial yield increases even in
so-called “drought’ years (see also Mazvimavi et al. 2007; Rockstrom et al. 2007a, b).

Globally there is a growing repertoire of low-cost individualized water management
technologies that farmers can use to increase their agricultural productivity and incomes.
In 2005-2006, IWMI carried out a broad comprehensive assessment of experiences with
“micro-agricultural water management” technologies in 12 SADC countries,
complemented by a review of literature from Asia and other African countries (IWMI






