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FOREWORD  
 
The Collaborative Program on �Agricultural Water Investment Strategies in Sub-Saharan 
Africa: Trends and Opportunities� is a unique partnership among quite different institutions, 
all of whom share the same goal: promotion of sustainable economic growth and poverty 
reduction in Africa, through enhancing the productivity and profitability of agriculture.  We 
all agree that improving smallholders� access to water and creating the conditions under 
which they can use it productively, is one of the key strategies for achieving the common 
goal. 
This Review of Literature has been prepared specifically as part of the Executing Agency 
Agreement between the African Development Bank and IWMI, which is supporting the 
implementation of four of the components of the Collaborative Program.  We include reports 
available and updates on the other components to reflect the larger set of activities being 
implemented under the Program. The main report (Volume 1) puts together the key findings 
of the components implemented by IWMI.  Volume 2 contains the full component reviews 
which detail the evidence from literature and remaining issues and gaps in analyses as well as 
the next activities which are mainly field work and case studies.   
 
We would like to thank the African Development Bank for its strong commitment and its 
support for this work.  We also wish to thank our other partners (NEPAD, FAO, IFAD, and 
World Bank) for the contributions they are making.  Constructive and timely inputs from all 
partners will help refine and focus the findings of this review, better plan the next activities, 
and provide the perspective and groundwork for the final synthesis and integrated report.   
 
We look forward to producing a product that will lead to greatly enhanced but effective 
investments in agricultural water development in Africa. 
 
 

 
 
Douglas J. Merrey 
Director for Africa 
International Water Management Institute 
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INTRODUCTION 
 
1. Water is an essential input in agricultural production and the basis of livelihoods for rural 
communities.  Yet, historical figures on lending for infrastructure development for irrigation 
and drainage by region show general declines for all regions with quite drastic cuts in Asia.  
In sub-Saharan Africa (SSA) a decreasing trend is observed from already quite low levels of 
investments.  More than turning around the decline, in sub-Saharan Africa the issue is how to 
substantially increase the historically very low levels of spending on irrigation and drainage.  
 
2. The objective of the collaborative program on �Investment in Agricultural Water 
Management in Sub-Saharan Africa: Diagnosis of Trends and Opportunities� is to identify 
opportunities for innovative investments in sustainable, cost-effective agricultural water 
development and management.  It is anticipated that this will catalyze more coherent donor 
and sub-Saharan African governments� interest in the sector and more investments will be 
attracted.  The specific purpose of the program is to contribute to a better understanding of 
experience and lessons learned from investment over the past two decades, the trends and 
future development scenarios, as well as the constraints and realistic opportunities for 
overcoming them. This will be achieved through compilation and critical review of existing 
literature, as well as limited case studies. 
 
3. The program is intended to add value to the NEPAD process.  The FAO had assisted the 
NEPAD Secretariat to develop the �Comprehensive Africa Agricultural Development 
Program� (NEPAD 2003) while the African Development Bank has been assisting NEPAD 
to formulate an infrastructure investment program that includes water infrastructure.  The 
collaborative program has been designed to support these initiatives by identifying attractive 
types of agricultural water investment opportunities and the conditions that would make these 
feasible.  
 
4. The program does not limit its review to irrigation investments in the conventional sense.  
Rather, it uses a broad definition of the subject: in addition to irrigation it considers the 
opportunities for improving the productivity of rainfed agriculture through better water 
management, including both indigenous and modern techniques. �Agriculture� is also defined 
broadly to include livestock. The program includes the following eight components: 
 

i. Regional Demand for Products of Irrigated Agriculture, financed and implemented 
by the FAO.  

ii. Review of Irrigation Project Planning and Implementation Process, mainly 
financed by ADB with co-financing by IWMI and implemented by the latter in 
collaboration with ADB. 

iii. Constraints and Opportunities for Private Sector Participation in Agricultural 
Water Development and Management, mainly financed by ADB with co-financing by 
IWMI and implemented by the latter in collaboration with ADB. 

iv. Agricultural Water Use from a Basin Perspective in sub-Saharan Africa, proposed 
to be jointly financed by the World Bank and IWMI and implemented by the latter. 

v. Study on Agricultural Water Development for Poverty Reduction in sub-Saharan 
Africa, mainly financed by IFAD and ADB with co-financing by IWMI, and 
implemented by IFAD and IWMI in collaboration with ADB. 

vi. Irrigation Cost Study in sub-Saharan Africa, mainly financed by the World Bank 
with co-financing by IWMI and implemented by the latter in collaboration with the 
World Bank.  
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vii. Health and Environmental Aspects, and  Livestock, which have been split into two 
studies with the growing importance of livestock and the livestock-water interaction 
going way beyond environment and health concerns. These components are mainly 
financed by ADB with co-financing by IWMI and the International Livestock Research 
Institute (ILRI) and implemented by both institutions in collaboration with the ADB. 

viii. Assessment of Potential for Improving Agricultural Water Management in sub-
Saharan Africa, financed and implemented by IWMI together with the International 
Food Policy Research Institute (IFPRI) through the Comprehensive Assessment of 
Water Management in Agriculture Program. 

 
5. The Partners agreed that analysis of the above issues would dissect the overall question 
that the program aims to address, i.e., how to improve the performance of investments in 
agricultural water use and thereby catalyze more investment in this sector in sub-Saharan 
Africa.  It was acknowledged that there is a need to review experience and to summarize the 
lessons learned in respect of each of the above issues, as well as to identify gaps in 
knowledge and understanding that currently impede the widespread dissemination and 
operationalization of these lessons.  The Program is designed to produce clear evidence-based 
practical recommendations that the investment community can use.  The main clients of this 
Collaborative Program are the investment partners�especially the World Bank, African 
Development Bank, and International Fund for Agricultural Development �as well as other 
donors and investors. 
 
HOW THE REVIEWS WERE DONE 
 

6. The desk review for each ADB-supported component except the Poverty Component is 
intended to be a comprehensive review of literature on the theme and includes: (1) global 
experiences; (2) key issues in sub-Saharan Africa; (3) relevant existing case studies; (4) a 
summary of lessons from past projects; and (5) conclusions and initial recommendations on 
directions for future agricultural investments.  This activity  also included the formulation and 
refinement of the component frameworks of analyses which will become part of the overall 
investment study framework. 
 
7. The reviews are based on both published and unpublished references found through 
systematic library and internet searches complemented by specific partner and non-partner 
website searches, and materials and project documents collected from the World Bank, ADB 
and IFAD.  The gray literature was mostly gathered from the IWMI library collection and 
those of the respective study leaders and team members, as well as materials from major 
conferences in sub-Saharan Africa and e-conferences hosted by some international 
development agencies.  Some materials were also collected from NGOs and from other key 
informants.  Given time constraints, focus was given to materials from the 1990s to the 
present as well as a few major ones from the mid 1980s. While the study teams attempted to 
be as comprehensive as possible and covered what are presented in literature as priority issues 
and concerns within each theme, at the end of the reviews important remaining gaps have 
been identified.  These gaps will be filled as we proceed to the case studies and field work 
and will be included in the succeeding reports. 
 
8. The IFAD poverty reduction study (in which IWMI is a partner), the FAO demand study, 
and the IWMI-IFPRI assessment of potential do not have reviews of literature similar to those 
conducted for the other components.  The component on IWRM in a basin context remains 
unfunded. However, given the various on-going projects at IWMI related to this theme, we 
will try to integrate key lessons and findings  from these projects into our final report. 
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HOW THIS REPORT IS ORGANIZED 
 
9. The next section gives the highlights of findings and issues of the respective reviews by the 
components of the collaborative program, starting with those supported directly by the 
African Development Bank (ADB), and then proceeding to the others where they are 
available.  The identified gaps and next activities follow.   
 
10. This report puts together the key findings of the component reviews, but the technical 
readers are encouraged to read the full reviews in volume 2.  The full reports contain these 
full reviews for the ADB funded studies and one non-ADB funded component but carried out 
by IWMI, the irrigation cost study.  Each report contains a complete list of the literature 
reviewed.  For the three remaining components which are still on-going, no separate reviews 
were done as indicated above and instead their original terms of reference are given and the 
status of their work reported.  The IFAD poverty study used a different approach and did not 
come up with an overall review of literature but rather did reviews for each of the nine (9) 
case studies that it implemented.  The FAO will share its draft demand study report as it 
becomes available in  July or August 2004.  The IWMI-IFPRI team working on the 
assessment of potential component also did not have a review of literature but rather 
proceeded with the model development work and will be sharing their report as it becomes 
available.  
 
11. Annexes 1 and 2 contain the overall logframe and the Collaborative Program time frame 
and milestones. Annex 3 provides the Inception Report comments of the partners and the 
response of the IWMI team to major concerns raised.  Annexes 4 to 11 provide the 
component logframes except that for the IWRM basin study.  
 
 
KEY FINDINGS OF REVIEWS OF LITERATURE  
 
12. New investments in agricultural water development in sub-Saharan Africa can benefit 
from some established principles for successful development programs such as sound policy 
frameworks for investment, long term institutional development, a focus on basic public 
goods like roads and agricultural research, empowerment of stakeholders and the target 
population for intervention, and increasingly encouraging private sector participation in the 
context of a rapidly changing environment for agricultural investments.  Among the critical 
changes which will influence this investment promotion effort are those related to changing 
world trade which affect prices of agricultural exports, increased export demand for fruits, 
vegetables and niche products like organic produce, rapid increase in demand for higher value 
agricultural products because of urbanization and income growth, seemingly aging farm 
population exacerbated by HIV/AIDS impact on farming, and the increasing scarcity and 
degradation of land and water resources (World Bank 2003). 
 
13. The planning and implementation study review by Morardet, et al. (2004) highlights that 
while many of the issues identified in the early 1990s had already been acted on both by 
donors and governments and changes had already been integrated in new policy frameworks, 
we still do not see more agricultural water projects and the quality of the few that get funded 
still does not live up to expectations.  The major concerns raised have to do with the need for 
greater participation of beneficiaries in the design, mainsteaming of gender aspects, better 
targeting of the poorest population, improved design of user associations to take over the 
operation and maintenance after project completion, better implementation structures and 



 

 4

mechanisms through well defined relationships between the project management unit (PMU) 
and the governmental agencies.  While these elements have already been incorporated into 
project preparation, more recent projects still show disappointing results.  One critical issue is 
the capacity of multilateral bank staff (as well as governments) to address all of these 
complex issues during appraisal and implementation. 
 
14. The potential adverse impact of water resources development on the environment and 
human health are often considered a major constraint to sustainable irrigation development. 
The two issues are linked because it is changes in the environment (in conjunction with 
socio-economic change) that bring about changes in the health of local populations.  The 
specific objective of this component of the program is to maximize the positive and minimize 
the negative environmental and health impacts of future agricultural water development in 
sub-Saharan Africa. Better understanding of the environmental and health implications of 
different forms of agricultural water development in sub-Saharan Africa as well as the 
opportunities for mitigating negative impacts are important in the formulation of better 
quality projects and investments.  McCartney, et al. (2004) summarize the key environmental 
and health issues relevant to agricultural water development in the region and also provide an 
overview of relevant donor and government policies and approaches for environmental and 
health planning and management.  The study found that donors have to a large extent 
operationalized environmental issues into project planning. However, while environmental 
planning and management is succesful in some circumstances it is not always effective.  
Major constraints arise both for technical reasons and because of limitations in human, 
financial and institutional capacity. Furthermore, the coverage of health aspects is often 
inadequate and there is need for improved integration of enviornmental and health assessment 
methodologies.   The lack of resources to implement and enforce regulations in addition to 
lack of capacity of the implementing institutions is complicated by the lack of quantitative 
site-specific health and environment related information and data.  
  
15.  Livestock keeping is one of the most important agricultural livelihoods practiced in 
Africa and particularly so in water scarce arid and semi-arid regions.  Globally, livestock 
make up, on average, 45% of the agricultural contribution to GDP and more than half in some 
African countries (e.g., Sudan and Somalia).  Not included in this indicator of economic 
importance of livestock are difficult-to-value roles such as the contribution of livestock to 
traction and transport that are essential for producing food crops and moving them to markets 
and consumers.  In Africa, many livestock are kept as a store of assets or wealth. Water is 
required to maintain this wealth.  While the supply of food must grow by 50% over the next 
20 years to sustain human population growth, the demand for livestock products is expected 
to double during the same period.   This ILRI implemented sub-component reviews the water 
requirements of livestock keeping and the impacts on water resources and water-related 
human health problems (e.g., malaria) in a representative set of agricultural production 
systems across sub-Saharan Africa.  These production systems include the extensive pastoral 
systems, mixed crop-livestock systems and rapidly expanding intensive industrial and 
smallholder urban and peri-urban livestock systems.  The study is attempting to pay attention 
to the impact of livestock-water interactions on poor children, women and men, but 
informaton on this topic has been difficult to uncover.    
 
16. An important and emerging principle is that meeting future demand for livestock products 
may not be sustainable through expansion of existing livestock production systems and 
current levels of water use per animal.  There is likely to be insufficient water to allow for 
requisite large increases in water allocated to the livestock sector.  Practical options will be 
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needed to effect demand management strategies for livestock products and by implication for 
water used in animal production.  
 
17. With public investments in agriculture continuously decreasing in many African 
countries, the scope for private sector participation increases, given the right conditions and 
some facilitation. The �private sector,� defined to include farmers and enterprises ranging 
from micro enterprises (often using part-time and low skilled labor) to medium size 
enterprises (with highly skilled workers) that service a large part of a district or country, can 
offer a wide range of products and services which can promote agriculture production and 
growth.  Many poor smallholder farmers and holders of small enterprises do have access to 
some funds, though limited, and are willing to invest in agricultural activities with the 
appropriate incentives and investment conditions. Encouragement of such participation 
requires changes in the direction of efforts by public sector actors and donors.  Supplementary 
irrigation in smallholder rainfed agriculture requires small scale approaches and in principle 
lends itself well to investments that many of the small farmers can make.   Public sector 
actors including donors can prime such investments and facilitate the investment process 
through training, demonstration, information centres, adequate legislation, setting up 
institutions to empower farmers and enterprises, quality control of agricultural inputs and 
produce, transfer of management of irrigation schemes to empowered farmers, arranging for 
credit schemes, among others.  Facilitation can be as important as investments in basic 
infrastructure. Penning de Vries, et al. (2004) review the literature on private sector 
participation and document the various ways by which governments, investments banks and 
donors can promote private sector participation in agricultural water use for poverty 
reduction, food security and economic growth. 
 
18. A 1994 Review of the World Bank�s experience with irrigation between 1950 and 1993 
suggested that irrigation investments in sub-Saharan Africa averaged more than US$ 18,000 
per ha, over 13 times the South Asian average (World Bank 1994).  Costly investments are 
unlikely to deliver positive economic returns � particularly if they are to be used for the 
production of food crops.  Understanding the issue of initial capital investment requirements 
is a key step in removing obstacles to agricultural water development and achieving food 
security in SSA. High irrigation investment costs coupled with declining world prices for 
food and the failures of many past irrigation projects have made donors and governments in 
sub-Saharan Africa understandably reluctant to invest more resources in the sector.  Several 
explanations of why investments in agricultural water development in the region may be 
more costly than elsewhere have been advanced.  Inocencio et al. (2003) sum them up as 
related to the quality of appraisal and feasibility studies, implementation capacity, use of 
inappropriate technologies, cost-ineffective design (in some cases resulting from past policies 
of developing irrigation at any cost), limited competition among contractors, and failure to 
realize the potential of alternatives to conventional irrigation in water management.  Other 
reasons found include:  (a) higher proportion of investments allocated to appurtenant 
infrastructure; (b) higher mobilization costs due to more remote projects; and (c) higher 
construction input prices (including higher costs of labor, materials, and equipment; and lack 
of qualified local contractors).   
 

19. Recent experience suggests that a number of innovative approaches have been successful 
in reducing poverty among smallholders. For example, smallholders in Swaziland have, on 
their own initiative, taken advantage of market linkages and spontaneously developed 
irrigation for sugar cane production.  In Kenya, farmers have been able to use land titles as 
collateral for borrowing commercial finance to successfully develop irrigation for 
horticultural export crops. Recent institutional changes at the Office du Niger in Mali � an old 
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established large-scale public rice irrigation scheme that has endured many cycles of 
rehabilitation-neglect-poor performance-rehabilitation in the past � has led to dramatic 
success. There have been technological successes as well: low cost water harvesting and soil 
moisture conservation techniques, as alternatives to conventional irrigation for food crop 
production, have enabled the poor to improve their access to water.  Manual (e.g., treadle 
pumps) and small motor pumps have also enabled them to engage in micro-scale irrigation 
for higher value crops.  Yet the key ingredients for success and replicability are not widely 
understood and little quantitative information is available regarding their poverty reduction 
impacts.  Van Koppen (2004) provides a review of literature to improve our understanding of 
poverty reduction impacts of water investments through development of a rapid assessment 
methodology which take into account gender equity and an IWRM perspective.   
 
20. The IFAD team will contribute to this aim and synthesize the lessons learned for the 
design of new projects that will better achieve more poverty reduction-focused future 
agricultural water development projects in sub-Saharan Africa.  Spefically, this component 
will catalyze increased investment in agricultural water development for poverty reduction in 
the region through: (1) better understanding of the poverty reduction impacts of various types 
of agricultural water development in Sub-Saharan Africa; (2) identification of the most 
effective technologies and institutional approaches; (3) deriving lessons for the design of 
future agricultural water development investments that will better alleviate poverty than those 
of the past; and (4) on the basis of the knowledge gained, clearly articulating the case for 
increased investment in agricultural water development for poverty reduction. 
 
21. Knowledge and understanding of the region�s comparative advantage and potential in 
agriculture as well as the domestic and export markets will immensely contribute to 
increasing agriculture and agricultural water investments.  To date there exists no 
comprehensive analysis of the region�s markets in irrigated agriculture produce. The bulk of 
regional irrigation analysis and operation has been squarely focused on the supply of 
agricultural services and an assumption that enhanced production will be taken up � a tacit 
assumption of demand. It is of vital importance that national agriculture policies internalize a 
realistic assessment of market structures, conditions and prospects, and assess their 
comparative advantage in a regional setting.  Implicit in this is the need to validate estimates 
of food supply and demand and rates of growth required in both irrigated and rainfed 
agriculture to meet these demands internally, as well as assessing the farm-gate price 
prospects for food crops and the impact these might have on investment return.  Prior to any 
direct investment in irrigation, the  macro-economic circumstances, regional trade flows and 
the relative balance between rainfed and irrigated production in the region needs to be 
understood.  This knowledge and understanding will in turn provide better focused 
investment projects with greater chances of flourishing and succeeding.  The FAO-led 
demand study will establish a regional perspective on market opportunities for the products of 
irrigated agriculture by preparing a diagnosis of the opportunities and prospects for national, 
regional and international markets for the sub-Saharan region.  The findings of this study will 
be ready for sharing in July or August 2004.  
 
22. The IWMI-IFPRI assessment of potential study will complement well the FAO demand 
study.  While the FAO study will emphasize the demand side, this component will look 
carefully at the supply side and will provide answers to questions like: (a) how much more 
water is required to meet increasing needs in agriculture, domestic and industrial sectors; (b) 
where will the additional water come from: new storage, existing supplies, improved 
efficiency, groundwater extraction; and (c) what will be the impact of increased food 
production on the environment.  In cases where water is reallocated from agriculture towards 
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domestic and industrial uses, the IWMI-IFPRI study will assess the impact on food 
production, prices, trade and food security.  Specifically, this component will contribute to 
more informed agricultural investment decisions through simulations of impacts of certain 
policies which will define alternative futures for water.  Among the major concerns are: (a) 
knowing the potential for sub-Saharan Africa to meet its future food security requirements 
under various conditions; (b) knowing how much and what investments would be required to 
achieve food security and poverty reduction targets; (c) knowing the implications of �business 
as usual� investments, policies and actions; (d) determining whether there is an optimal mix 
of  rainfed and irrigated agriculture; and (e) knowing the impacts of water and food related 
policies on food production and demand, food security, trade requirements, and prices.  
Through the simulation exercises and policy experiments, this component will identify 
potential investment opportunities in agricultural water use in sub-Saharan Africa under 
various sets of conditions and taking into account various agricultural water use technologies 
and the corresponding water supply and demand tradeoffs.  IWMI and IFPRI are currently 
developing the WATERSIM model which takes off from the individual modeling work of the 
two institutes before this project.  The model will provide an objective basis to explore the 
complex linkages and interactions between the bio-physical, social, economic dimensions of 
water resources development. This work is on-going and mainly focuses on the model 
development and will proceed with calibration and test runs of a prototype model in the next 
two to three months.  A report will be shared as it becomes available.   
 
23. The following subsections provide detailed findings and initial recommendations drawn 
from the respective full papers included in Volume 2. 
 
 
Planning and Implementation (Morardet, Seshoka, Sally and Merrey 2004) 
 
24. The specific objective of the planning and implementation component is to identify ways 
to improve the performance and sustainability of investments in agricultural water by 
identifying practical measures to improve project preparation and implementation.  
 
25. The World Bank, ADB, and IFAD define the project cycle to start with identification, 
followed by preparation, appraisal, negotiation and approval, implementation and 
supervision, and ending upon completion and in some instances evaluation. The basic 
difference among the three agencies lies in the actors involved in the process and the 
distribution of roles among actors. For the World Bank and ADB, the process is fairly 
centralized with limited stakeholder (including beneficiary) involvement in the identification 
and preparation phases.  On the other hand, IFAD gives importance to greater participation of 
all stakeholders (including the beneficiaries) from identification to implementation and even 
up to evaluation.  
 
26. There is some convergence in the literature on the attribution of failures and successes of 
projects in agricultural water management. The failures identified can be classified according 
to the project cycle.  Most of the failures have been associated with weaknesses and problems 
at the preparation and implementation stages.   At preparation stage, the superficial analysis 
of the local  context often led to poor project designs in terms of technical,  social and 
institutional aspects. This problem is further exacerbated by all sorts of implementation 
bottlenecks ranging from cumbersome government procurement procedures to poorly 
qualified government staff and contractors, inadequate supervision by donors, and to 
insufficient incentives for  beneficiaries to cooperate.   
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27. At each stage of the project cycle, each of the five main actors (donors, borrowing 
governments, executing agencies, beneficiaries, and consultants and contractors) has its own 
share of problems and inefficiencies.  The donors� performance is determined by the skills 
and capacities of their operational staff and affected by their internal structures, culture and 
processes. The wide range of skills needed to properly prepare, manage and supervise water 
development projects is often not  available  and task or project managers  work under time 
pressure with the donors� own priorities and set of incentives in mind.  Specifically, 
assessment of the performance of operations staff is focused more on the number of projects 
and amount of lending approved by the Board rather than on their impact on poverty 
reduction and development effectiveness. A general lack of communication and reasonable 
amount of interaction among the operations, policy, and evaluation departments as well as the 
absence of adequate information system on projects prevent the funding agencies from 
learning from past experiences and gaining some institutional memory which can guide future 
actions.  
 
28. Despite decades of development assistance, many borrowing governments still lack the 
human resources (in addition to financial requirements) necessary for  sound project 
preparation and implementation.  This weakness is traced back to the (in)ability of 
development agencies  to build capacities at the borrowing and implementing agencies.  In 
addition, the governments� lack of commitment, which is often criticized, can be partly 
attributed to a tendency of development agencies to take control over the development 
process.  Implementing agencies and project management units at the local level suffer from a 
lack of both adequate incentives and  autonomy. The skilled staff who do not receive proper 
salaries are without adequate means to perform their tasks, and are subjected to political 
interference in their day to day activities, are more likely to quit before project completion 
and thus jeopardizing project success and effectiveness. 
 
29. The intervention of international consultants has also been criticized often because of 
their design choices which are not adapted to the local conditions.  This weakness is in turn 
shown to have negative effects on operation and maintenance of schemes given the little local 
capacity built in the process if at all.  
 
30. Finally, participation of farmers in the planning and implementation process, which is 
recognized as a key factor of project effectiveness and sustainability, is often hindered by a 
lack of confidence in their capabilities by donors or government staff and the latter�s 
insufficient skills in implementing a real participatory approach.  
 
31. From the review of literature, it is clear that many determinants of success and failure are 
not specific to water development but are linked to broader problems related to the nature of 
development assistance (essentially  based on a combination of prescriptions and control), 
internal structures of financing institutions, in-country factors (macroeconomic and political 
stability, governance, financial, legal and administrative institutions), and rules and 
regulations concerning international trade.  
 
32. In agricultural water development projects, the main problems identified have to do with 
the lack of (or weak where they exist) national irrigation strategies, the need for phasing of 
projects to match with existing implementing agency capacity, crosscutting issues which 
should have been considered at project preparation (e.g., environment, gender and land 
issues, agricultural support services), technical issues relating to design and operation and 
maintenance tradeoffs, and policy and institutional aspects related to operation and 
maintenance, cost-recovery, water pricing, management transfer and sustainability. 
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33. Recent changes in donors� policies and procedures are aimed at addressing past flaws in 
project planning and implementation. The new policies (articulated in Sector Wide 
Approaches, Comprehensive Development Frameworks, Poverty Reduction Strategy Papers, 
Country Dialogue Papers and Regional Assistance Strategy Papers) give more attention to 
increasing the effectiveness of development assistance and participation from the countries 
concerned.  Donors� capacities have been strengthened in several areas covering 
environmental, economic and social aspects. However, unrealistic project planning prevails 
with unchanged operating structures and an inappropriate incentive system within the donor 
and the country implementing agencies.  
 
34. The findings of the literature review point to a two-pronged strategy to improve 
agricultural water development projects.  The first part relates to addressing design issues and 
clearly defining the roles of the various players at the country level.  The second part 
addresses the present supply-driven approach of development towards a more demand-driven 
and cooperative approach.  This strategy involves: (i) improvement in the quality and quantity 
of interactions between donors and country planning and implementing staff, (ii) building 
staff capacities of both donors and countries concerned, (iii) simplification and harmonization 
of  procedures (this can include �Quality at Entry�) across development agencies and 
provision of standard financial and project management tools to recipient countries, (iv) 
reforms in donors� internal procedures and structures to give adequate incentives to 
operational staff and enable decentralization of activities, (v) assistance to national 
governments to take the lead in their own agricultural water development, and (vi) 
development of a collaborative knowledge base on agricultural water development in sub-
Saharan Africa across international and national institutions. 
 
 
Private Sector Participation (Penning de Vries, Inocencio,  Sally and Nakhumwa 2004)  
 
35. The specific objectives of this component are: (1) to show that the private sector is very 
large and diverse, and that the sector can be a major source of investments; (2) to identify the 
do�s and don�ts with respect to facilitation of investments by the private sector; and (3) to 
recommend practical ways by which governments and donors can promote private sector 
investments or to remove constraints. 
 
36. The study highlights the opportunities for the private sector, smallholder farmers and 
various entrepreneurs to be both a source of investments and a contribution to an environment 
where all investments yield higher returns.  The role of the government is particularly in 
facilitation at different levels (legal frameworks, infrastructure, standards, etc.).  Investment 
in these capacities is likely to provide rapid returns.  While designing and adopting 
regulations is a matter for governments, execution and monitoring can be done, many argue, 
better by non-governmental organizations and in public-private partnerships.  
 
37. The top priority issues for governments to promote private sector participation in 
investments in water in order to eliminate household food insecurity, rural poverty and 
achieve economic growth are: (1) the need for adequate land tenure arrangements and 
guaranteed access to water for smallholder farmers, (2) the need for effective markets for 
smallholder farmers and other private sector, and (3) the need to create an investment climate 
for small rural entrepreneurs, particularly those that connect the urban and rural centers. 
 



 

 10

38. The private sector is very large and diverse and can be a major source of investments  
We have confirmed that the range of actors in the private sector related to water is very large, 
from the poorest smallholder to medium size companies, from traders to those who set and 
monitor standards, trainers and financial institutions.  Many if not most of the smallholders in 
the private sector are part time farmers and work part time off-farm.   
 
39. It was confirmed that poor farm households and rural entrepreneurs are a major potential 
source of investments, but still hardly tapped.  It is likely that they can partly offset the 
decline in public funding for agricultural investment in sub-Saharan Africa,  provided the 
conditions allow and encourage them to do so.  It is the role of governments in the first place 
to provide or facilitate these conditions.  The private sector plays a double role: as MSMEs 
and service providers they enhance the efficiency of agricultural production and they are a 
source of funding.  Donors can provide support.  Favorable conditions for agricultural 
investors include (access to) the five capitals (human, social, financial, natural and physical), 
and can be encouraged by decisions in four categories (individual farm household, 
collectives, enterprises, and government level) (Table 1).  The actors and facilitators for these 
categories are different.  
 
40. Excellent examples come from many countries including from sub-Saharan Africa where 
many  poor farmers invested significantly in their agricultural enterprises (Tiffen, 2003) and 
where Winrock and IDE (2002) see high potential for millions of farmers to invest in �water�.  
Tiffen also argues that as African farms are making the transition from expansion into 
intensification, new labor saving technologies are needed and farmers are willing and able to 
invest in them.  �Agricultural output can now only be increased in very efficient 
combinations of land, labor and capital. Those farmers who cannot invest are increasingly 
forced out of farming.� 
 
 
Investments by smallholder farm households 
 
41. Investment decisions in agricultural water development and management made by 
individual households span all five capital categories.  While farm households can usually 
commence operations with their own savings and with their intrinsic knowledge and skills, 
the effectiveness of their enterprises and returns to investments can be greatly enhanced with 
better access to technology, information and markets (inputs and outputs), adoption of 
improved cultural practices, and the availability of affordable finance when needed.  In short, 
reinforcement of their entrepreneurial skills can result in improvements of the �bottom line� 
and hence contribute not only to ensuring household food security but also to gradually 
moving up the next steps in the ladder towards wealth creation and national economic 
growth.  
 
42. The large role of women, both on farm and as micro-entrepreneur in off farm activities is 
noted.  Yet, there are insufficient mechanisms to encourage them; the reverse is actually 
common and handicaps rural development.  It is noted that there is a common trend that more 
labor and management of farms is by women (with implications for investments) and by 
elderly people (again: with implications for possible interventions).  HIV/AIDS victims can 
produce adequate nutrition, again if proper conditions are provided.  
 
43. This review also brings to light the key role that governments must continue to play in 
creating the appropriate investment-friendly climate that will encourage further private sector 
participation in agricultural water development and management.  This does not mean greater 
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control or direct intervention in the production process.  Rather, what is needed is to put in 
place stable policies, robust institutions and basic physical infrastructure, while maintaining a 
level playing field for all interested parties. 
 
 
On investments by communities 
 
44. While collective approaches for improvements in �water� can work very well, they do 
need a significant degree of willingness and ability in the communities to collaborate.  There 
are many situations where this has declined (in- and out-migration, war), but also many 
examples that the collaborative spirit can be brought into a community by training, examples 
and profitable innovations.   
 
45. Development of collectives holds the risk of exclusion of the poorest, women and 
minorities.  Inclusiveness needs special attention in order to achieve the poverty alleviation 
objective.  
 
Lessons from Asia 
 
46. Event though conditions in Africa are different from those in Asia, in particular with 
respect to markets, there are yet many lessons that can be drawn: poor smallholders and 
entrepreneurs are able and willing to invest time and, if available, money, in agriculture, 
provided they see a market and returns on their investments.  Shortage of labor and aging of 
the farming population have become common features in parts of Asia and are growing in 
Africa as well, as does the degree of urbanization. 
 
47. Social capital formation is a very powerful stimulus of development but would require 
institutions and training.  MSMEs can emerge spontaneously but are assisted with policies, 
standards and regulations.  A focus on poor and disadvantaged farmers, including women, is 
the best way to promote equity.  Subsistence farmers are difficult to reach without integration 
into a market economy, which can start through off farm employment. 
 
 
The potential of MSMEs 
 
48. This section sums up the MSMEs experiences in agriculture and in other sectors in 
Africa.  Different approaches aimed at creating a market system for inputs and outputs, 
increasing incomes of smallholder farmers, and reducing poverty have been used.  The 
approaches were developed by facilitating NGOs such as ApproTEC, EW, IDE, and WI with 
the strong support by multilateral and bilateral donors and development institutions such as 
USAID and UNIDO.  These approaches include working with wide range of private 
enterprises, communities, and smallholder farmers some of whom graduate into micro-
enterprises.   
 
49. The common experiences identify the major constraints to increased MSMEs expansion 
and growth which seem to emphasize limited access to financing and information on markets, 
capacity building and development of entrepreneurial drive, lack of basic infrastructure, weak 
or non-existent support institutions, and discouraging policy environment especially with 
high import duties and taxes and lack of incentives which are in fact not that different from 
the experience in the broadly defined agribusiness sector.  Addressing these constraints 
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defines the key elements to success of MSMEs.  However, despite these constraints, there are 
also positive experiences which indicate the potential for MSMEs to grow and develop. 
 
50. Do�s and don�ts with respect to facilitation of investments by the private sector.  There is 
a shift in the role for governments from one of a provider of goods and services to one of 
facilitator, enabler, and regulator.  There are specific functions which are required to respond 
to specific needs of the MSMEs and smallholder farm households.  But to effectively perform 
these roles, the public sector needs to be equipped and trained too.  Given scarce resources, 
greater partnerships with NGOs, research institutions and the academe may provide a better 
chance of performing those roles effectively and efficiently.  The need to encourage broader, 
wider, and stronger public and private sector interface is becoming apparent.  Both sectors 
may have common or overlapping interests but will get into this relationship with a lot of 
hope as well as caution.   
 
51. This study highlights the factors constraining the private sector to invest and actively 
participate in irrigation development or provision of irrigation-related services.  As these 
constraints are better understood, governments and donors can take steps to turn them into 
opportunities.  Relevant policies that will promote greater private sector participation in 
irrigation investments include: (a) facilitating access to financial resources; (b) improving 
support (physical and social) infrastructure; (c) reducing risk through access to information 
and better equipped MSMEs; and (d) facilitating demand creation through promotion of 
products produced by the private sector and facilitation of market linkages. 
 
52. Some do�s and don�ts emerged from a recent seminar on private irrigation in sub-Saharan 
Africa (Sally and Abernethy 2002): (1) the current situation in sub-Saharan Africa is 
favorable for the development of small-scale and micro-irrigation, and for the productive use 
of wetlands; (2) governments should invest in basic infrastructure such as roads and 
electrification, which are indispensable for attracting private investments and for ensuring the 
economic viability of irrigation; (3)  given the limited availability of water resources 
especially in arid and semi-arid areas, approaches such as rainwater harvesting should be 
encouraged for irrigation; and (4) measures to achieve food security, poverty reduction and 
gender equity should be an integral part of polices and strategies to promote private irrigation. 
 
53. However, government involvement in irrigation should not disadvantage producers 
outside the irrigation schemes (e.g., provision of some subsidized or free services to 
participating farmers) as this usually leads to distorted prices. That is, government-assisted 
farmers may set lower than realistic prices which will be to the detriment of non-irrigating 
farmers and ultimately reduce or hamper private sector interest. Such �over-involvement� also 
interferes with the building of farmer capacity; e.g., farmers may fail to take up full 
responsibility for maintenance thereby endangering the sustainability of the schemes in the 
long run. 
 
54. Facilitation can involve �incentives� for investment:  Reij and Steeds (2003) show that in 
communities in rural Burkina Faso, under pressure of increased environmental degradation, 
smallholders were able to invest their own time and funds in innovative ways without 
facilitation to reverse degradation and improve productivity. There are also other situations:  
Sanders et al. (1999) indicate for Ethiopia that poverty, civil war, pervasive market 
imperfections and policy failures have tended to increase the peasants� discount rates and 
lower their ability and willingness to pay, and make a strong case for public intervention to 
increase their incentives for land conservation.  
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55. Recommending practical ways by which governments and donors can promote private 
sector investments or to remove constraint.  There have been many studies in this field and a 
fair number have been quoted in the main report.  Rather then developing another 
permutation of recommendations, we present them in key words in the Decision Making 
Matrix below (Table 1). (While organizations like �NGOs� are mentioned at most of the 
decisions levels, the specific facilitation tasks may well be carried out by different NGOs.  
The concrete opportunities for organizations to be involved in facilitation differ greatly by 
country). 
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Table 1.  Decision Making Matrix 
Capitals in which investments may have top priority Investment 

Decisions: 
Dimensions 
(horizontal) and 
Types (vertical) 

Capacity to 
effectuate 
investment 
decisions (types of 
facilitators) 

Human capital (skill, 
health, knowledge, 
labor, ambition) 

Social capital 
(organizations, 
institutions, policies, 
laws) 

Financial capital 
(income, savings, 
loans) 

Natural capital (water, land, 
plant and animal genetic 
resources, climate) 

Physical capital (purchased 
inputs, equipment, 
infrastructure)  

Individual farm 
households 
(special attention 
to women, HIV 
victims, 
underprivileged 
persons) 

Family, friends, 
CBO, NGO, RPO, 
MSMS 
(advertising), GO  

Improve awareness 
about water sources and 
uses; set up information 
campaigns on 
promising technologies; 
best practices; teaching 
hygiene, sanitation 

Increase awareness of 
benefits of collective 
organizations; provide 
training for them; 
improve legal 
frameworks 
 

Arrange farm output 
markets; provide easy 
banking and micro-
credit; insurance. In 
case of famine: 
provide money 
instead of food. 
 

Arrange for land and water 
tenure Promote home gardens 
and clear domestic water  
(filters); promote use of 
rainwater harvesting and of 
groundwater (pumps), micro-
irrigation, adequate storage 
facilities; promote recycling. 

Offer baskets of technologies 
(more water, better allocated, 
more efficient use; more 
equitable; provide input- and 
output markets; develop 
cheaper technology; provide 
road access; stimulate 
sanitation. Less emphasis on 
breeding new varieties 

Collectives 
(RPOs, WUAs, 
FOs) 

CBO, GO, NGO, 
PPP, RPO,  WUA, 
SME 

Provide training 
centers, study tours; 
targeted subsidies; 
promote full 
participation of women, 
minorities  

Promote RPOs; WUAs, 
learning alliances and 
networks; create 
technology information 
centers 

Promote best 
practices for 
communal funding 
schemes  
 

Promote judicious development 
of land and water; Arrange for 
communal land and water 
rights; reallocate water and 
land to the poor; subsidize rural 
energy 

Develop markets for farm 
outputs; promote local 
manufacturing of inputs and 
post-harvest processing; assist 
in communal rainwater 
harvesting and storage 
facilities; make access roads 

Enterprises 
(MSMEs) 

Development 
banks; PPP; 
industrial partners, 
GO 

Sponsor agricultural 
training programs and 
study tours to other 
countries and MSMEs; 
contract farming 

Encourage private-
public partnerships, 
including in WUAs; be 
partner in learning 
alliances 

Initiate contract 
farming; Credit 
schemes 

Develop private sector water 
providers 

Adopt new techniques and 
environmental standards 

Government International 
financial and 
development 
institutions; 
international trade 
and research 
organizations 

 
 

Develop legal 
frameworks at national 
and provincial levels for 
land and water  

Provide a good 
investment climate 
(tax breaks, 
subsidies, market 
connections 

Develop effective land and 
water laws at national and 
provincial levels 

Standardization of quality 
labels and methods to establish 
quality; insurance, promote 
international trade and initial 
use of foreign equipment; 
initiate contract farming 

Notes: RPOs-rural people�s organization; WUAs- Water Users Associations; FO - farmers organizations; MSMEs - micro, small and medium enterprises; CBOs- community based organizations;  
NGO- non government organization; GO � government organization; PPP- public-private partnership; SME- small and medium enterprise  
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Health and Environment Aspects (McCartney, Boelee, Cofie, Amerasinghe and Mutero 
2004)  
 
56. The specific objective of this component is to contribute to better understanding of the 
environmental and health implications of different types of agricultural water development in 
sub-Saharan Africa as well as the opportunities for mitigating negative, and promoting 
positive, impacts. 
 
57. The past performance of irrigation in sub-Saharan Africa has often been disappointing, 
especially in respect of larger capital intensive schemes. Although there are various reasons 
for this poor performance, factors of an �environmental� nature have often been prominent. 
Sedimentation effects, soil salinization, waterlogging, water contamination and biological 
effects, such as agricultural pests and weeds or the establishment of aquatic vegetation in the 
water storage, distribution and drainage systems, have all been responsible for undermining 
productivity. Often these environmental problems have not been adequately foreseen at the 
project design stage and, because small incremental changes often go un-noticed, they may go 
unrecognized for the first few years after project implementation. When their impact begins 
to have a serious effect on production, the resources available for remedial action are often  
inadequate and the decline in productivity continues to the point where major rehabilitation is 
necessary or the scheme is abandoned. 
  
58. Although rarely quantified, it is often assumed that agricultural water development will 
bring health benefits to all members of affected communities. However, irrigation has both 
positive and negative impacts on health. Positive impacts arise directly through improvement 
in the food security and economic status of people and through provision of domestic water 
supplies, and indirectly through the empowerment of individuals and communities, and the 
strengthening of institutions. Negative impacts arise directly through the promotion of water-
related vector-borne diseases (e.g., schistosomiasis, liver flukes, filarisasis, onchocerciasis, 
dengue fever, yellow fever, Rift Valley fever and encephalitis) and through the effects of 
increased use of agrochemicals on health and domestic water supplies. Negative impacts also 
rise indirectly through changes induced in ecosystems that modify the natural functions and 
the natural resources upon which many rural poor depend for their livelihoods and well-
being. Health impacts are rarely distributed evenly amongst community members. It is often 
those most vulnerable (i.e., the poor, women and children) who gain the least and are the 
most adversely affected.  
 
59. The overall effects of agricultural water development on the environment and peoples� 
health are multiple, varied, complex and interlinked. Impacts depend not only on the nature 
and scale of the development, but also the way it is operated and biophysical factors (e.g., 
climate, topography and soil characteristics). Contrary to common belief, community-based 
projects can have significant environmental and health impacts if they are not planned and 
managed properly. Broad-scale programs implemented through numerous small community 
projects can have cumulative impacts. For example, in recent decades, the proliferation of 
small farm dams for irrigation and livestock watering has undoubtedly had environmental and 
health impacts (e.g., through modification of hydrological regimes and provision of habitat 
for disease vectors). However, the cumulative impacts of this dam construction within 
catchments are largely unknown. Although in recent years significant advances have been 
made in understanding the environmental and health impacts of formal schemes, at present, 
this understanding is largely lacking for informal agricultural water development.  
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60. As urban populations rise in sub-Saharan Africa, urban and peri-urban irrigation utilizing 
wastewater is increasingly prevalent. The enviornmental and health risks associated with this 
practise can be significant. In many countries there are environmental and sanitation laws that 
make using untreated wastewater illegal. However, in countries where infrastructure for 
treatment and safe-disposal are lacking and the economic benefits to farmers (e.g., through 
recycling of nutrients) are relatively large, it will continue in the foreseeable future. 
Consequently, pragmatic guidelines are required that provide optimal solutions with respect 
to food security, cost effectiveness and the environmental and health risks.  
 
61. To date, few studies have considered the impact of HIV/AIDS on agricultural productivity 
and production in sub-Saharan Africa. Most of those that have been conducted have focussed 
on the impacts at the household and community levels and report on loss of labor, skills and 
eventually assets. Impacts of HIV/AIDS on irrigated agriculture and potential impacts of 
water resources development on transmission of HIV/AIDS are much less known. In relation 
to irrigation development, an aspect of the epidemic that is of particular relevance is through 
its impact on skilled labor. A common reason for the ineffectiveness of environmental and 
health planning and management is lack of capacity within responsible institutions (e.g., 
Ministries of Agriculture). The attrition of skilled personnel as a consequence of the 
HIV/AIDS epidemic will make this worse. However, currently few, if any, national 
government ministries or major donors have mainstreamed the implications of HIV/AIDS 
into their environmental and health policy processes. 
 
62. Foresight on likely impacts is essential for environmental and health planning and 
management. Many serious problems can be avoided or mitigated if health and environmental 
considerations are an integral part of the planning and management process. Donors and 
national governments in sub-Saharan Africa recognize this and have policies and strategies to 
address environmental concerns. Nearly all donors have classification systems to screen 
proposed projects on the basis of likely enviornmental impacts and from this to differentiate 
the requirements for environmental assessment. Many national governments have strategies 
(e.g., National Environment Action Plans) that stipulate the need for environmental planning 
and management (including environmental assessment) of projects.   
 
63. The environmental assessment process is widely recognized as a useful instrument for 
identifying environmental issues and developing plans to address them. In recent years a 
range of tools has been developed for environmental assessment (i.e., a variety of approaches 
ranging from checklists to GIS and expert systems). However, the coverage of health aspects 
is usually inadequate. Public health agencies are often not, or only marginally, involved. 
Environmental Health Impact Assessments (EHIA) are generally underutilized as tools for 
health protection. Practical approaches to EHIA have been advocated by the World Health 
Organization and other institutions. However, for the most part development of health impact 
assessment methodologies has occurred in parallel, but is not integrated with, environmental 
assessment methodologies. There is need for much better integration and a good start would 
be to explicitly include health issues in the screening of projects for environmental 
assessment. 
 
64. Numerous technical and socio-economic interventions have been developed for avoiding, 
mitigating and compensating the adverse environmental and health impacts of formal 
irrigation schemes. Within irrigation schemes measures that promote high water-use 
efficiency also tend to mitigate against negative environmental and health impacts. However, 
environmental management and approaches to reduce the negative impacts of water 
development schemes are successful in some circumstances but are not always effective. 
Furthermore, although a wide range of engineering and environmental control options have 
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been developed to minimize the health hazards associated with irrigation systems, few have 
been widely applied in sub-Saharan Africa. Constraints to environmental and health 
management and the successful implementation of measures to ameliorate negative impacts 
arise for technical reasons, and because of limitations in human, financial and institutional 
capacity.  
 
65. Adverse environmental and health consequences often occur because schemes are 
planned and managed in isolation from other things occurring within the catchment. In many 
instances too little thought is given to the dynamics of catchment change and there is 
inadequate evaluation of the specific biophysical and the socio-economic context in which 
the scheme is located. As with other sectors, it is important that agricultural water resource 
development is planned and managed within the context of Integrated Water Resources 
Management (IWRM). Operationally this means that a multi-disciplinary approach is 
required, so that all factors affecting the environment and contingent socio-economic issues, 
including health, are considered. 
 
66. In sub-Saharan Africa, a key cause of failure of environmental and health planning and 
management is lack of quantitative project-specific data. There is rarely sufficient 
environmental or socio-economic and health information for robust planning and 
management. For example, in the current study an attempt was made to obtain comprehensive 
data from 22 schemes in Ghana. However, limited information was obtained from just three 
schemes. The lack of data was attributed to poor data keeping and the fact that for the 
majority of the schemes reviews of environmental and health impacts had never been 
undertaken. Currently, monitoring during the operational life of a scheme is very rare for 
large schemes and is almost non-existent for informal schemes. There is need for much 
greater pre- and post-implementation monitoring to assess the effectiveness of amelioration 
measures and to provide information for adaptive management.  
 
67. Many sub-Saharan African countries lack both the resources to enforce policies and 
organized civil society to ensure that recommended measures are followed. In most countries, 
it is unclear to what extent the private sector applies the environmental and health 
planning/management measures required and recommended by national policies and 
strategies.  
 
68. Within the context of the current project, it is impossible to address all the knowledge 
gaps highlighted by the literature review. Consequently, in the next phase of the study it is 
proposed to focus on the environmental and health impacts of informal irrigation. Three 
studies will be conducted to gain insight into: i) small-holder irrigation within seasonal 
wetlands; ii) small community reservoirs; iii) comparison of formal and informal agricultural 
water development.   
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Agricultural Water and Livestock Production (Peden, Sheikh and Notenbaert 2004; 
Sheikh, Peden, Tadesse, Assegid and Notenbaert 2004) 
 
69. The review confirms that livestock are an important component of Sub-Saharan African 
agriculture.  They provide meat, milk, hides, and manure and animal power and serve as a 
store of wealth assets for many African families and are of immense cultural value.  
Livestock take on greater relative importance than crops in some water scarce and 
climatically variable regions of SSA.  In some countries, livestock used for traction are vital 
in enabling crop production and in moving crops to market.  Yet, livestock are highly 
dependent on water resources, and when poorly managed, they contribute significantly to land 
and water degradation.  The emerging thesis is that in concert with future development of 
agricultural water for crops, requisite investments also need balanced consideration of 
livestock water requirements.  Furthermore, situations may arise whereby effective means to 
increase or safeguard agricultural and farmers� domestic water may involve improved 
livestock management to conserve water resources.   
 
70. In the past, livestock have not received adequate attention.  As a result,previous 
investments have often failed to provide optimal benefits.  Where such consideration was 
evident, it usually focused on the drinking water requirements of livestock, but ignored the 
water needed to produce animal feed, a quantity that can amount to more than one hundred 
times what animals actually drink.  In consturction of some micro-dams, livestock have often 
been excluded from protected catchment areas so that stakeholders have initially suffered 
losses that may not have been conisidered in planning and evaluating the water development 
project.  However exclusion of livestock has enable restoration of ground cover, that once 
established, may allow controlled access to these cathcment areas provide additional benefits 
from micro-dam construction.   Livestock production also places demands on water for 
processing animal products while their harmful impact on water resource degradation is 
significant.  Experience shows that whether planned or not, development of agricultural water 
often attracts livestock, and these livestock are more susceptible to a range of water-related 
diseases.  Thus development of agricultural water may require policy and action to increase 
veterinary services to introduce interventions to break parasite life cycles. 
 
71. Livestock production in the past two decades has increased much more slowly than the 
human population depriving many children of essential nutrients.  It will need to grow much 
more quickly to meet future demands anticipated from human population growth, but such 
growth is likely to collide with increasing demand for agricultural land and water used for 
crop production.   Assuming that current poverty reduction strategies do bring about reduced 
poverty, many of today�s poor can be expected to spend newly acquired income on 
consumption of animal products.  Thus poverty reduction may stimulate even greater demand 
for livestock products in SSA as has been observed in parts of Asia. Investments in 
agricultural water for livestock can be justified where market demand is favourable or market 
access is good.  Preliminary analyses suggest that such demand will arise around urban areas 
in the more humid parts of West Africa and in Southern and East Africa.  However, 
investment in some regions of the Sahel and the Horn of Africa may be unwise because of 
poor market opportunities. 
 
72. Policy related to integration of livestock and water development is rarely coherent, but 
their integration will be essential for effective investment in agricultural water.  Coupled with 
policy will be the need for specific investments in production system specific technologies 
and interventions.  These policy and technology options will be highlighted in the revised 
review now being completed. Emerging evidence suggests that future development of 
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agricultural water may need to increasingly give due consideration to water and livestock 
demand management approaches.  This will be particularly true if prices in emerging markets 
do not fully cover production costs and livestock production practices consequently 
undermine overall agricultural sustainability. 
 
Poverty Reduction (van Koppen 2004) 
 
73. Under the Poverty Component, a literature review was conducted with the aim to develop 
a rapid methodology to assess the impacts of investments in water in rural areas of Sub-
Saharan Africa on poverty reduction and gender equity. Initial ideas for the methodology 
were already developed and implemented under the IFAD-supported component Agricultural 
Water Development for Poverty Reduction in East and Southern Africa in 2003/2004. The 
tool, as refined and corroborated with this literature review, will be further operationalized 
and tested in the next phase of the project, in particular for the promotion of treadle pumps 
and small mechanized pumps in West Africa (Ghana, Nigeria, Burkina Faso). 
 
74. The rationale for developing a tool for a gendered poverty reduction impact appraisal is to 
contribute to the growing focus on output orientation in the light of the goals set by the 
Millennium Development Goals, the Poverty Vision of the African Development Bank, and 
many aligning policies. Only with systematic poverty and gender impact assessments can 
implementation programs of investors, in particular investments in water in rural areas, 
factually contribute to poverty alleviation and gender equity and improve their efficacy in this 
regard.  
 
75. The concept of poverty used in the tool is the common understanding that poverty is 
human deprivation for a range of semi-autonomous social, political, economic, cultural, 
institutional, and psychological dimensions of wellbeing. Semi-autonomous means that they 
can be distinguished but are also strongly inter-dependent. Past research on the poverty-
gender-water nexus has shown a strong relationship between poverty and water: poor people 
are typically less able to pick the �goods� of water and more vulnerable for the �bads� 
(Hussain and Giordano 2004). So the inability to manage water for more wellbeing is an 
intrinsic feature of poverty. Past research on the poverty-gender-water nexus usually referred 
to typical sectoral barriers within the water sector. Minimum access to near, safe domestic 
water is universally seen as a basic human right; lack of access is a direct manifestation of 
poverty. The need to alleviate women�s and children�s burdens of unpaid domestic chores of 
water fetching, perhaps the greatest labor drain of the rural labor force, is becoming more 
urgent with the HIV/AIDS pandemic in which household labor is becoming an even scarcer 
asset, and in which women who themselves contracted HIV/AIDS become too weak for the 
heavy loads.  
 
76. Water for income generation in kind and cash equally contributes to improving the 
wellbeing of those who now live under the poverty line, and even more so because the 
majority of the poor live in rural areas where they fully depend upon a �bio-mass� economy 
which is largely dependent on and a response to often unpredictable climatic variation over 
the seasons and over the years. For a more refined monitoring, though, it is necessary to 
further detail the linkages between water and rural incomes. Three features are important. 
First, water use depends upon the overall livelihood strategy in which water is an input, 
which, moreover, is typically gendered. Differences between, for example, pastoralists and 
settled crop growers or between male-controlled maize fields and women-controlled wetland 
fields need to be captured into site-specific typologies for meaningful investments and 
monitoring. Second, water is only one input in an enterprise, the productivity of which 
depends upon many other factors as well. The relative importance of water among those other 
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factors, which can well be the highest importance, needs to be considered, also for 
cooperative governance with other support agencies where needed. Third, important poverty 
reduction impacts are indirect, in particular wage employment creation, forward and 
backward linkages and increased local demand for goods and services.  
 
77. Clarifying the relationships and the negative or positive directions of the relationships 
between water and gendered income poverty was fully in line with the general call to better 
integrate socio-economic aspects in Integrated Water Resources Management. Another step 
forward would be to overcome the sectoral boundaries which characterized the poverty-
gender-water nexus research of the past. The main reason to do so is that multiple use of one 
or more water sources is typical for water use at the low level of any infrastructure 
development that characterizes poverty. As both the domestic and the productive water 
sectors recognized since long, schemes designed for one single purpose, either domestic or 
irrigation, are invariably used for multiple purposes. Taking the multiple unmet water needs 
in poor communities and the multiple, rather undeveloped, sources already used as starting 
point, is genuine demand-driven bottom-up IWRM. It not only avoids so-called �illegal� use, 
which may even lead to scheme collapse, but also offers important new opportunities for 
more efficient infrastructure design and better cost-recovery for domestic provisions.  
 
78. Gendered poverty reduction of investments in water, and its monitoring, is a matter of 
enabling the poor to better pick the benefits by rendering Sub-Saharan Africa�s abundant 
water resources into assets at lowest (gendered) labor and cash costs for a most diverse range 
of (gendered) dimensions of wellbeing for most poor women and men.  
 
79. Such pro-poor bottom-up IWRM fundamentally challenges some of the prevailing 
interpretations of IWRM. In pro-poor IWRM, water scarcity or deprivation is understood as 
the inability of people to pick the abundant �goods� (and protect against the �bads�). However, 
IWRM is often associated with the notion that water scarcity in Africa is physical scarcity. 
The latter interpretation sees only one way out: better regulating, if not curtailing, the limited 
quantities of (under-) developed water, often even among the poor. Many efforts go into �
often unrealistic and globally unprecedented - regulation systems. This aggravates poverty. 
Pro-poor IWRM recognizes the socio-economic roots of water scarcity, hitting the poor 
hardest, and chooses the win-win option of better water development and management. Only 
by increasing poor women�s and men�s access to water for both domestic and productive 
purposes, can poverty be alleviated, women�s domestic chores alleviated, and women�s and 
men�s needs for income addressed. 
 
80. It is proposed to conceptualise this process of poverty alleviation as �climbing the 
multiple-use water ladder� and to test this in the next phase of the Poverty Component. The 
field methodology for the rapid gendered poverty reduction impact assessment tested should 
be replicable in the project context, where in many cases even basic socio-economic data 
collection are lacking. Better use of the few disaggregated data already collected and stratified 
instead of a random sampling among different poverty groups in a village, as defined through 
wealth-ranking, are some of the measures that would optimise practical feasibility. 
 
81. The IFAD poverty reduction study for East and Southern Africa has already completed its 
nine (9) case studies which examined agricultural water management projects in Kenya, 
Madagascar, Tanzania, and Zimbabwe.  An outline of the main report, which will synthesize  
the lessons from the nine cases, is included in the Appendices as well as the detailed project 
status.  
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Irrigation Costs (Inocencio, Sally, Merrey and de Jong  2003) 
 

82. The specific objective of this component is to address the question of whether per hectare 
investment costs in irrigated agriculture in sub-Saharan Africa are really substantially higher 
than in other regions and determine the factors contributing to these higher costs. 
 
83. Various factors (physical, socio-economic, institutional, political, etc.) identified in the 
literature to explain the apparently high irrigation costs per hectare in the region have been 
brought to light. But so far, no systematic analysis of a large sample of irrigation projects has 
been done to determine the reasons for high irrigation investment costs in sub-Saharan 
Africa, which is what this study proposes to do. The motivation for taking a closer look at 
components and determinants of irrigation investment costs is the premise that the relatively 
high cost is discouraging donors and governments in investments in irrigation. With the 
worsening food security situation in sub-Saharan Africa  more, rather than less, investments 
in agricultural water use will be needed.  
 
84. There are many difficult issues involved in analyzing irrigation costs across projects, 
countries, regions, and over time. A number of questions arise: Are we comparing like 
entities? Are irrigation costs per hectare really high given comparable data? Do the various 
bits and pieces of information add up to the bigger picture? These are valid concerns, which 
an empirical study will have to address to the extent that available data will allow.  Once the 
relatively high cost of investment in agricultural water use in sub-Saharan Africa (SSA) is 
established for a fact, the next concern would be to determine which factors are contributing 
to these high costs.  
 
85. From the review of literature, it is evident that costs can differ by size or scale of project, 
type of irrigation, design of physical infrastructure, and magnitude of �soft� components 
relative to total project costs, among many others. There are indications that many projects in 
sub-Saharan Africa show high per hectare investment costs compared to averages for projects 
in Asia. Paradoxically, many of the reasons given are not unique to the region but are also 
problems experienced in Asia. What is also emerging is that costs are exponentially rising in 
Asia while relatively �cheaper� projects (compared to past figures) have been found in some 
countries in Africa.   
 
86. Despite this unclear picture, there are indications that the differences in unit costs 
between Asia and sub-Saharan Africa can be explained by the following factors: (1) 
mobilization costs to capture the �remoteness� of projects as well as the lack of basic 
infrastructure which in turn can lead to a higher proportion of non-core component costs in 
overall project costs; (2) weaknesses in project formulation and design brought about by lack 
of adequate data and information and limited local civil engineering capacity resulting in 
consequences such as: (i) redoing of designs (faulty or incomplete initial design work leading 
to mid-course changes or technical failure), (ii) cost variation orders and time overruns 
(which also reflect inefficient and weak project monitoring and supervision), and (iii) 
reductions in final irrigated area; (3) use of capital-intensive versus labor-intensive 
construction techniques; (4) use of foreign consultants and contractors despite price 
preference in international competitive bidding, and consultants� rates can reflect the high 
economic opportunity cost of working in projects in SSA; (5) project implementation 
weaknesses such as the low level of implementing agency capacity for design and project 
monitoring, supervision and evaluation; this can be seen in the need to hire external 
supervisors, especially for civil engineering aspects; (6) issues concerning procurement 
procedures and transparency in procurement;  (7) input prices, including transport costs, 
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wages, prices for material inputs, and rentals or purchases of equipment may reflect the 
general lack of local markets for many (if not most) of the construction inputs and irrigation 
implements; and (8) high government input taxes and import tariffs. 
 
87. In Asia, there seems to be no strong a priori concern about the high unit costs per se but 
there is a growing awareness of the increasing marginal costs over time. These increasing 
marginal costs have been attributed to various factors: (1) exhaustion of all the favorable sites 
and projects now moving to marginal lands, specifically exhaustion of sites for tank irrigation 
and new construction of large-scale trans-basin irrigation projects; (2) increased duration of 
projects and larger interest payments; (3) use of more capital intensive engineering; (4) 
fluctuations in budget allocation which result in instability in counterpart funds and delays in 
projects; (5) shortage of manpower when construction coincides with peak labor demand 
periods; (6) design errors and construction problems which entail redoing of works; (7) 
broadening project objectives; (8) changes in scope and inadequate institutional capacity and 
data base for sound planning; (9) non-availability of cheaper technologies and lack of 
incentives for government agencies to search for suitable and cost-effective technologies; 
(10) inefficiencies in management of public investments compared to their private sector 
counterparts and heavily subsidized capital costs of new irrigation projects; (11) financing 
mechanisms which can effectively reduce or increase project costs; (12) land acquisition 
problems and procurement difficulties; (13) inadequate capacity of local contractors and 
shortage of local supplies and materials; and (14) other external factors such as civil 
disturbances and political instability. 
 
88. One consequence of increasing investment costs given decreasing commodity prices is 
the reduced rates of returns of projects. A note of caution on the use of the less favorable site 
argument is that increases in capital costs can be offset by technological developments which 
can lower the potential cost of any site. These technologies include major developments in 
designs of concrete dams, design and operation of earth and rock moving equipment, drilling 
techniques, and use of cheap plastic pipes. Another view encountered in the literature was 
that higher per unit investment costs can be easily justified if used to produce higher value 
crops.   
 
89. Many of the factors identified to influence costs in Asia are also the same ones identified 
in sub-Saharan Africa. To some extent, the answers may have to do with the varying degree 
or intensity of the problems that, in turn, reflect differences in the nature of development, 
level of mismatch in demand and supply of construction inputs including skilled and 
unskilled labor, and perhaps the so-called �irrigation culture.�  Several reports cite the lack of 
basic infrastructure in many project sites in sub-Saharan Africa which are often characterized 
by very low population densities when compared to Asian projects. In Africa, there are only a 
few areas with perennial rivers flowing close to potentially irrigable land so that small 
schemes may require long canals or pipe systems to convey water to the farmers� fields 
(Portch 1989). On the mismatches of demand and supply of inputs, they are apparent in both 
skilled and unskilled labor, and major material and equipment inputs. Projects in the region 
are believed to be implemented by more expensive engineers (foreign or local) serving as 
consultants or supervisors in project implementation and unskilled labor coming from 
locations outside project sites having low population densities. The irrigation culture 
hypothesis requires more discussion than can be offered here. But suffice it to say that 
irrigation in many parts of sub-Saharan Africa has been practiced for only a few decades 
while farmers in Asia have been irrigating for centuries. The latter would, over time, have 
developed the necessary skills in irrigated farming, whereas their African counterparts may 
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require a lot of support services in addition to irrigation infrastructure to act as incentives and 
inducement for more farming activities.  
 
90. An important observation which has not received much attention is that there are 
relatively inexpensive irrigation projects in sub-Saharan Africa as shown in several reports. 
An IFAD report (2000) examined 14 Eastern and Southern Africa irrigation projects with 
about half costing way below or in the vicinity of $3,000 per hectare. In the early 1990s, the 
Southern African Development Coordination Conference�Regional Irrigation Development 
Strategy showed an unweighted average cost per hectare used in the financial and economic 
analysis of close to $9,000 for about 19 projects. But four of these projects had per hectare 
capital costs of less than $2,000. The World Bank funded irrigation rehabilitation project in 
Tanzania completed in 2001-2002.  We have detailed data for 11 schemes, which exhibit 
capital costs of between $1,000 and $2,200 per hectare (with one exception costing at little 
over $5,000 per hectare). Some projects in Kenya and Mali have per hectare capital costs 
below $3,000. The question is whether these cheaper projects are exceptions rather than the 
rule. Why are some projects relatively cheap? Are they as good as the more expensive ones in 
terms of achieving their objectives and do they have comparable costs for operation and 
maintenance? Most of these �cheaper� investments include only core irrigation infrastructure 
with dams already considered as sunk costs, and beneficiaries having to contribute 
substantially. Some Ghana irrigation officials coined these types of cheap projects as �less 
farmer-friendly� because a lot is expected from the farmers in terms of actual contributions in 
cash or in kind and they lack the complementary support facilities that could contribute to 
greater project success.1 Some donor projects appear to be very expensive but these are 
believed to be �farmer-friendly� because they include all kinds of support activities as well 
infrastructure.   
 
91. Based on this review and analysis, the following options are found to have potential in 
reducing unit investment costs in the region: 
 
(1) Enhancing design and supervisory capacities of the irrigation agencies.  Despite past 
efforts to build capacity from project identification through planning and design up to 
implementation, this aspect remains a bottleneck in many government irrigation projects. In 
cases where some capacity has been developed, there has been difficulty in maintaining it 
because of the lack of incentives in public agencies as opposed to more attractive offers by 
the private sector. Here we ask, what system of incentives can be installed in order to keep 
the developed capacity within the irrigation agency? What opportunities can be offered to 
ensure continued staff growth and development, and provide enough incentives for acquiring 
the skills required to improve the quality of designs? It is important for the irrigation agency 
to be able to review and evaluate design options proposed by foreign consultants, ensuring 
that the designs are realistic and take into account the local context. 
 
(2) Project planning and management.  There is insufficient institutionalized project 
planning, formulation, and review to ensure projects are technically sound, feasible and 
sustainable. Project planning, design and management suffer due to lack of good quality data, 
and project review and evaluation mechanisms are weak. A key challenge is the 
establishment and management of databases that are responsive to planning and management 
needs, and to make sure that they are easily accessible. The mode of project management is 
another aspect that may have substantial implications for cost-effective and efficient 
implementation. Key questions in this respect include: How to minimize implementation 
inefficiencies? How to overcome weaknesses in project cost accounting? How can the 
                                                 
1 This has been the case in Asia in the past where all tertiary and on-farm development was left to the farmers. 
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implementing agency minimize hiring of poor quality contractors? These questions are being 
addressed in the planning and implementation component study. 
   
(3) Public and private sector roles. Where the private sector is involved, what should be 
government�s role? Aside from providing standards, certification, serving as regulator (e.g., 
for irrigation equipment), what else should the government do?  There are merits to 
promoting private sector participation in irrigation development. There are reported examples 
in the Philippines where the private sector can build irrigation schemes that are several times 
cheaper than those built by the public sector. It may be worthwhile to examine carefully what 
factors are constraining the private sector to invest and actively participate in irrigation 
development or provision of irrigation-related services. As these constraints are better 
understood, governments and donors can take steps to turn them into opportunities. For 
instance in Ghana, the government can assist small scale contractors to flourish by facilitating 
accessibility to credit. Another possibility is to examine relevant policies that will promote 
greater private sector participation in irrigation investments (e.g., manufacturing of local 
irrigation construction inputs) which may include: (a) more prudent government financing to 
reduce deficits; (b) more financial credit channeled away from government to the private 
sector; (c) �taming� inflation; (d) improving support infrastructure; (e) decreasing real 
exchange rate instability; (f) reducing external debt burden; and (g) improving political and 
civil liberties (Fuso, Mlambo and Oshikoya 2001). Reducing risk and facilitating demand 
creation through promotion of greater awareness for products that will be produced by the 
private sector should be explored.  These questions are further addressed in the private sector 
component study. 
 
(5) Streamlining of procedures. There is a need to examine and explore ways of streamlining 
procedures and yet not jeopardizing cost-efficiency and transparency, e.g., minimizing delays 
in evaluation of bids, facilitating procurement and bidding, etc. 
 
(6) Minimizing mismatch in input demand and supply.  Prices are shown to be higher in sub-
Saharan Africa because of lower supply against relatively greater demand for irrigation 
construction inputs including skilled and unskilled labor. This can be minimized by, for 
example, paying attention to the timing of construction such that it does not coincide with 
peak labor demand. 
 
(7) The role of technology in offsetting high or increasing capital investments.  Technological 
advances such as developments in the design of concrete dams, the design and operation of 
earth and rock-moving equipment, introduction of various drilling techniques, and the use of 
cheap plastic piping, can lower irrigation investment costs and even offset the rise in real 
costs. Another example of reducing development costs in small perimeters is by decreasing 
canal size and lowering pumping specifications by increasing the duration of irrigation water 
supply. A shift to encouraging small-scale micro irrigation technologies that one farmer, or a 
small group, can purchase and install is another important option. This includes small low-
cost pumps and small-scale water application technologies. 
 
(8) Promoting higher value crops.  Investments in irrigation for a rice crop (even a single rice 
crop) can be viable if the investment cost in irrigation is low (IFAD 2000).  Where unit costs 
of irrigation investments are high, if it is profitable to grow and market horticultural crops, 
the returns can justify moderately high irrigation costs.  How can governments promote a 
shift to higher value crops? 
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(9) Political pressures in making decisions on projects.  How do we minimize this problem?  
What mechanisms in project identification, planning and formulation can governments and 
donors install to minimize political interference?  
 
92. The new Africa Water Facility, housed at the African Development Bank, will focus on 
capacity building for planning and managing investment projects, and helping countries 
prepare good quality proposals. This facility therefore may play an important role in helping 
countries reduce irrigation investment costs and improve their planning and implementation. 
 
93. Lastly, reducing costs of investment is only part of the solution. The other part is the need 
to improve the productivity of the investment. This study�s contribution is to identify 
determinants of irrigation investment costs for sub-Saharan Africa and has little to say on 
improving the productivity of investments and concrete policy designs. But the study can 
serve as a guide for in-depth case studies that can then serve as a basis for effective policy 
design. 
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IDENTIFIED GAPS AND NEXT ACTIVITIES 
 
94. The above findings and lessons point to some major gaps which the various components 
will seek to address in the next set of activities.  The next activities will include some 
(continued) review of literature, but with more emphasis on conducting case studies in the 
field to fill gaps in knowledge.  The case studies (Table 2 at the end of this section) will use a 
combination of rapid appraisal approaches and structured survey questionnaires.  Each case 
study will include discussions on the case context and setting, highlight specific issues and 
lessons, and general lessons applicable to future agricultural water management projects.  In 
carrying out the case studies and field work, African consultants and partners will be tapped. 
 
95. As part of the review and consultation process, this report will be shared with the 
Working Group and the proposed Core Consultative Group (CCG) of 5-6 regional experts in 
the field of agricultural water use in sub-Saharan Africa.  Both groups will provide technical 
inputs and feedback. 
 
 
Planning and Implementation 
 
96. Academic and gray literature on planning and implementation of irrigation projects is 
abundant and covers a wide range of issues. No major gaps appear from our review. 
However, due to time constraints, we have not covered all issues. First, this desk review has 
focused on documents from developing agencies, mainly the World Bank and the African 
Development Bank and therefore needs to be complemented with inputs from other donors, 
in particular bilateral agencies.  Second, it is necessary to assess to what extent the new trends 
in donors� policies and guidelines are really implemented at country level.  Third, national 
participants, in ministerial departments, implementing agencies and project management 
units, have not been consulted (except from projects managers met in IFAD workshop in 
Mwanza). Their perceptions on issues such as role of consultancy, share of roles among 
donors and governments, building the capacities of national staff, useful management tools, 
would be valuable to propose innovative ways of planning and implementing projects that 
correspond better to their needs. Local solutions addressing past failures developed locally 
with or without the support of international financing agencies need to be highlighted and 
disseminated. The influence of relationships among the various partners of the national 
irrigation sector on project planning and implementation has also to be specified. Fourth, 
some aspects of the project cycle need more in-depth analysis: identification remains poorly 
documented, and if the importance of preparation is widely acknowledged, it is still not clear 
whether it is worth increasing donors� involvement or creating capable structures at national 
and regional levels. 
 
97. To address these questions, several activities are planned for the next phase: 
 
��Expanding the literature review by examining how the new approaches such as SWAps, 

CDFs, PRSPs, and eco-development are influencing the planning and implementation 
processes of agricultural water management projects; 

��Increasing the scope of the analysis by including other development agencies such as 
FAO, EuropAid and AFD by organizing visits to their offices and interviews of their staff; 
and 

��Conducting a number of country case studies to supplement the findings of the desk 
review.  This activity will focus on recently implemented and not necessarily completed 
projects to assess to what extent the new donor policies and procedures are implemented 
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on the ground, to identify the remaining constraints faced, and propose innovative ways of 
overcoming them. 

 
98. The proposed countries for the case studies are Mali and Nigeria in West Africa, and 
Ethiopia and Madagascar in Eastern Africa. Zambia is being considered as a case for 
Southern Africa. Fieldwork will be carried out by national consultants and will be done in 
collaboration with the other components.  Projects funded by several donors will be chosen 
where possible to allow a comparison of donor approaches.  
 
99. In each country, the consultant(s) will: (a) interview the main actors involved in planning 
and implementation of agricultural water development projects in the country such as 
representatives of main donors, ministries in charge of water management projects, 
implementing agencies, project management units of selected projects, beneficiaries; the key 
informants will be asked to give their views on the main problems relating to project planning 
and implementaion, and their recommendations to address said problems; (b) review the 
project and non-project specific documents such as the poverty reduction strategy paper, 
country strategy paper, pre-feasibility studies, appraisals, supervision, completion and 
evaluation reports and identify how effectively these documents are used in planning and 
implementing investments, what lessons emerge, and what could be done better; (c) identify 
successes and failures and the causes which are related to planning and implementation 
aspects; and (d) recommend innovative approaches to project planning and implementation. 
 
 
Private Sector Participation 
 
100. For the next phase, this component of the project plans three activities: (1) continued 
desk research, (2) supportive field research and (3) field-testing recommendations.  Of these 
three, activity (1) and (3) are expected to take an equal amount of time, while (2) will be 
smaller.  This deviates from the Inception Report in which �field research� is most important.  
Based on the findings so far and the observation that large amounts of observations and 
reports have already been written, we suggest that this is the most cost-effective way forward. 
 
(1) Continue literature research, focused on specific cases that provide additional examples 
and experiences with private sector participation in agricultural water development and 
management, the conditions under which these occurred, and the degree of upscaling that 
could be  or had been obtained. We need to identify and analyze additional information on: 
��Micro-finance, focused on �water�. In particular on the issue of the current incompatibility 

of large financing institutions (such as World Bank and ADB) that handle large projects 
and cannot handle well the need for micro-credit.  Yet the Grameen Bank in Bangladesh 
and the Ghana experience show that there are viable options.  There are also experiences 
that large donors go through governments and national development banks to create 
micro-water windows.  Field research may be needed to become up to date. 

��Can peri-urban smallholders benefit (and hence invest in �water�) from the growing food 
markets in cities, or are cheap international imports suppressing local production?  Tiffen 
(2003) supports the growing importance of domestic markets in Africa.   

��The expanded objective: To recommend ways to promote private sector participation in 
agricultural water use for poverty reduction, food security, economic growth in 
environmentally sustainable manner in sub-Saharan Africa�. 

��HIV/AIDS, tribal minorities are not yet mentioned, yet need attention.  What about the 
option of introducing change as part of disaster relief? 

��Agribusiness, food processing, organic farming and markets. 
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��Experiences with MSMEs in Asia and lessons for Africa. 
 
(2) Supportive field research. There are two subjects envisioned: (a) testing how the Rapid 
Rural Poverty Appraisal methodology (Poverty Component) can assist in making 
interventions in �water� more targeted towards the poorest, and (b) what are experiences and 
�best practices� with respect to upscaling of micro-lending to millions of smallholder 
farmers? 
(3) Testing recommendations with potential end users.  We will engage the capacity of in-
house specialists based in IWMI-Headquarters to review this report (T. Shah, M. Giordano, I. 
Hussain), and then organize round table discussions with representatives from government, 
farmer organizations, NGOs, MSMEs and research partners to expose our draft 
recommendations and sharpen them up.  We envisage to do this in Ethiopia, Ghana, possibly 
Kenya, Zambia and South Africa.  In addition, we plan to invite the views from experts (such 
as E. Terry, M. Rukuni, J. Lynam, C. Williams). 
 
 
Health and Environment 
 
101. The desk review has highlighted a wide range of issues relating to the environmental and 
health management of agricultural water development in sub-Saharan Africa, for which 
increased knowledge and understanding could considerably improve future investments. 
Given the time and resource constraints of the current project, it is clearly not possible to 
address all of these to the depth required to obtain meaningful information. Consequently, it 
is proposed to focus future effort on studies that will provide information on issues which are 
of high priority (because of their regional importance and potential severity) and for which it 
is believed useful insights can be obtained in the short-time available to complete the project. 
To this end, the following studies are proposed:  
 
(1) Environmental and health assessment of small-holder irrigation within dambos in Zambia  
 
Zambia is a country in which the use of low-cost technologies (particularly treadle pumps) for 
small-holder irrigation is being promoted by a number of NGOs, including IDE and CLUSA, 
as a poverty alleviation intervention. In many instances, because of the availability of water, 
these technologies are being used to tap shallow groundwater in seasonally saturated 
wetlands, known as dambos. A recent study has shown the important contribution dambo 
agriculture can make to both food security and household income (Masiyandima et al., 2004). 
Furthermore, Zambia�s new irrigation master plan makes specific reference to the �wise-use� 
of wetlands for agriculture. However, the environmental and health implications of extensive 
dambo utilization are not clear. This study will:  
 

��evaluate the environmental and health implications of irrigated crop production within 
dambos in Zambia, particularly in relation to the use of �clusters� of treadle-pumps, 
which is occurring in some places. This will include an assessment of traditional land-
use practices within dambos and how these are influenced by new technologies.  

 
��identify and obtain relevant information on irrigation within wetlands in other sub-

Saharan African countries � particularly Uganda, Rwanda and Ethiopia - where 
wetland utilization is also widespread.  

 



 

 29

��make recommendations for sustainable irrigation in dambos in Zambia. These will 
include guidelines relating to drainage, the prevention of water contamination and 
prevention of soil erosion.  

 
It is anticipated that the findings will provide guidance to donor agencies for policy on future 
investment in activities that promote small-holder irrigation in wetlands, not just in Zambia, 
but also elsewhere in sub-Saharan Africa. The study will also provide baseline information 
for a considerably more ambitious project on the role of agriculture within the context of the 
�wise-use� of wetlands in Zambia, which is currently being planned by the World Wide Fund 
for Nature (WWF) at the request of the Government of Zambia.  
 
(2) Environmental and health assessment of small reservoirs  
 
In the 1990s, a health consortium led by the Africa Rice Center WARDA studied the impact 
of intensified agriculture on health, with a special focus on the impact of rice irrigation in 
inland valleys on malaria and schistosomiasis transmission.  While many sub-studies have 
been published, there is still a wealth of information in the form of informal reports, students� 
theses, unpublished results and raw data.  Part of this information is available to the public, 
but not easily accessible because of the nature or language of these sources.  An in-depth 
study will be carried out on small reservoirs and schistosomiasis and malaria in West Africa, 
combined with information on the health impacts of small reservoirs in other parts of Africa, 
especially Ethiopia.  This study will:  
 

��evaluate the health implications of multipurpose communal reservoirs in West Africa 
and Ethiopia, at the level of individual reservoirs (case studies) and for groups of 
reservoirs.  

 
��develop recommendations for sustainable planning, management and use of these 

reservoirs.  These will include guidelines relating to vector control, drinking water and 
sanitation, and inter-sectoral collaboration.  

 
It is anticipated that the findings will provide guidance to donor agencies for policy on future 
investment in small reservoirs in sub-Saharan Africa.  The study will also provide baseline 
information for the IWMI Challenge Program project on Small Multi-purpose Reservoir 
Ensemble Planning and add to the existing, at present fairly limited, knowledge base on 
micro-dams in Ethiopia.  
 
(3) Comparison of formal and informal agricultural water development in Ghana by using 
appropriate environmental and social indicators   
 
It is clear that some agricultural water development schemes have brought significant 
benefits, whilst others have caused tremendous environmental and social damage. However 
there are few, if any, direct comparisons of the relative costs and benefits of different 
approaches to irrigation. This study will investigate and compare the environmental and 
social aspects of selected formal and informal irrigation projects in Ghana. This study will:   
 

��conduct a rapid assessment of the extent and impacts of the informal schemes as 
compared to the formal ones. The study will gather existing information from local 
universities, research institutions, FAO, regional projects such as the GLOWA-Volta 
project and Inland Valley consortium. This will be substantiated with rapid field 
checks through interviews and focus group discussions in selected schemes.  
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��document relevant indicators that might be used to predict the likely impacts of a 
particular agricultural water development. The underlying premise is that relatively 
simple indicators, based on readily available data, can be identified to ascertain the 
extent to which a proposed intervention is likely to be relatively environmentally and 
socially benign.  

 
��investigate a range of such indicators and make a comparison of selected formal and 

informal irrigation projects in Ghana. The study will determine the extent to which 
indicators are appropriate and the tendency for them to provide broadly similar ratings, 
regardless of which ones are used.  

 
It is anticipated that the findings will provide guidance to donor agencies for policy on future 
investment in activities that promote both formal and informal irrigation development, not 
just in Ghana, but also elsewhere in sub-Saharan Africa. This study will also be an initial 
contribution to an IWMI Challenge Program project on informal irrigation in West Africa. 
 
 
Agricultural Water and Livestock  
 
102. An important contribution of this component is the use of spatial models of 
demographics and projected trends in poverty and demand for livestock products.  This work 
will enable us to identify priority regions in terms of: (a) investment in water for agriculture 
which must consider livestock as an important production objective, and (b) livestock 
management which must be improved to enable acceptable returns on investments in water 
for non-livestock production objectives.  In addition, this will come up with 
recommendations for effective and efficient investment options that will improve water use 
efficiency in livestock production and that will reduce water degradation caused by poor 
livestock management.  These recommendations will highlight practical design and 
management options that individual farmers and farmers� groups can easily adopt and 
policies and investment options governments and investors can use.  This component will 
identify knowledge gaps related to livestock-water interactions that may require future 
investment in research, and innovative new approaches to investment in agriculture that 
integrate attention to livestock, crops and water resources development.   
 
103. ILRI has commenced work on spatial analyses using GIS to identify development 
domains where agricultural water for livestock may be needed in future. The examples shown 
below are provide for illustrative purpses, but are not considerd ready for  wider distribution.  
Nevertheless, comments from reviewers are welcome.  Ultimately, these analyses will be 
based on key data sets such as: 

��Human population growth and urbanization trends 
��Projected livestock population growth and distribution 
��Evolving livestock production systems 
��Availability of feed resources 
��An assessment of future water scarcity in relation to the demand for animal feed and 

livestock drinking requirements. 
 
104. First in initiating the spatial analyses, a GIS stratification of Africa (Figure 1) was 
developed based on agricultural production systems, market access and livestock density.  
Each of these strata coincides with so-called development domains or areas with different 
requirements for water, different impacts of livestock keeping on water resources, different 
marketing opportunities, etc.  Although it is only a first step of what will become an iterative 
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process of characterising investment strategies and mapping out the related locations, it can � 
if combined with appropriate local knowledge - provide analysts and decision makers with 
insights into development constraints and investment opportunities.  It also can help guide 
investors toward relevant policy and technical options suitable for specific agro-ecological 
and socio-economic conditions.  Second, human population growth was combined with 
anticipated urbanization trends, purchasing power and barriers to market access (Figure 2) to 
identify areas where future market access will likely be �good�.   Third, estimates of SSA-
wide livestock population trends (Figure 3) are being linked to feed and water availability for 
animal feed and drinking (Figure 4).  A start was made with the exploration of convergence 
of livestock production with water resources.   A first step was the estimation of water 
demand for livestock production.   This was done on the base of one rough figure for 
livestock water requirement, 5000 liters/TLU/day, but this figure will be adjusted to reflect 
species and regional differnces.   Then, this demand was compared with the annual rainfall.  
 
Figure 1.  Stratification of livestock development domains SSA that take into account the 
biophysical and socio-economic characteristics for the agricultural production systems, 
market access and livestock densities. These will be related to water availability to identify 
areas where investments in agricultural water for livestock are likely to be effective.
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Figure 2.  Preliminary estimates of market access for livestock products will help identify 
development opportunities where investments in agricultural water may be justified.  These 
analyses will be refined and projection for future access provided in the final report.  These 
analyses do not include purchasing power or consumer demand but reflect barriers and 
opportunities for producers� access to markets including transportation infrastructure and 
barriers presented by some international boundaries.  [We have received suggestions to split 
�Good access� into two classes, �Good� and  �Very Good�.] 
 
 
 
 
 
 
 
 

Note that projected demand to 2025 or 2030 will be 
included in future maps. 
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Figure 3: Projected changes in cattle density from 2000 to 2050 highlight regions in SSA 
where livestock-related demand for agricultural water is anticipated.  Anticipated growth 
in livestock will not keep up with projected human population growth and people’s 
demand for animal products.  

Source: ILRI & University of inburg 

These livestock projections are based on the outputs of global demand studies together with simple 
assumptions about how livestock production technology efficiency may change in the future.  This 
way, the number of animals that will be required in order to satisfy the increase in demand for 
livestock products was estimated. 

Note that in future maps, the planning period for project trends will be reduced to about 25 years. 
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