
Good Practices in Water Development 
for Drylands 

 

December 2013 

 
 

 

Authors: Sobona Mtisi and Alan Nicol 

Photo by IUCN 



Good Practices in Water Development for Drylands  i 
 

Contents 

Acronyms ...................................................................................................................................................... iv 

Executive Summary ....................................................................................................................................... 1 

1 Introduction and Context ...................................................................................................................... 4 

1.1 Objectives of study ........................................................................................................................ 6 

1.2 Methods ......................................................................................................................................... 7 

1.3 Structure of the report .................................................................................................................. 8 

2 Overview of Dryland Regions: Complex Challenges .............................................................................. 8 

2.1 Geographical Coverage of Drylands .............................................................................................. 8 

2.2 Livelihoods in drylands .................................................................................................................. 9 

2.3 Water Resources in Dryland Regions .......................................................................................... 10 

2.4 Key Demographic Changes – Population Growth and Urbanisation ........................................... 11 

2.5 Migration ..................................................................................................................................... 12 

2.6 Environmental Degradation ........................................................................................................ 13 

2.7 Geographical Isolation ................................................................................................................. 13 

2.8 Indigenous Governance of Natural Resources in Dryland Regions ............................................. 14 

2.9 Policy Trends in Dryland Regions ................................................................................................. 15 

2.10 Climate Change in the Dryland Areas .......................................................................................... 15 

3 Conceptualisation of Key Concepts ..................................................................................................... 16 

3.1 Water Development and Water Management ........................................................................... 16 

3.1.1 Defining ‘Success’ and ‘Good Practices’ .............................................................................. 17 

3.1.2 Impact Matrix ...................................................................................................................... 20 

3.2 Good Practice Case Studies on Water Development in Drylands ............................................... 22 

3.2.1 Pastoral water development in Chad .................................................................................. 22 

3.2.2 Integrated Approaches to Water Development and Management in Drylands ................. 25 

3.2.3 Governance and Institutional Arrangements to Ensure Sustainability ............................... 39 

3.2.4 Participatory Practices in Water Development Planning .................................................... 40 

3.2.5 Women’s Participation in Water Development .................................................................. 41 

3.3 Somali Region Ethiopia, Best Practice Water Development Guidelines ..................................... 42 

3.3.1 Rainwater Harvesting .......................................................................................................... 43 

3.3.2 Soil and Water Conservation ............................................................................................... 46 

3.3.3 Sustainable Water Supply development ............................................................................. 49 



Good Practices in Water Development for Drylands  ii 
 

3.4 Links between Emergency and Developmental Water Planning and Intervention .................... 55 

3.4.1 Conjunctive Use of Surface and Underground Water ......................................................... 56 

4 Key synthesis issues ............................................................................................................................. 60 

4.1 Success factors based on a SWOT analysis .................................................................................. 61 

5 Horn of Africa Policy context ............................................................................................................... 62 

5.1 Introduction ................................................................................................................................. 62 

5.2 Social, Economic and Environmental Context ............................................................................. 63 

5.3 Key Governance Factors Underpinning Successful Water Development ................................... 64 

5.4 Governance Environment in the Horn......................................................................................... 65 

5.4.1 Ethiopia ................................................................................................................................ 65 

5.4.2 Kenya ................................................................................................................................... 71 

5.4.3 Uganda ................................................................................................................................. 75 

5.5 The Horn Context and Implications for Water Development in Dryland Areas .......................... 79 

6 Transferability of good practice to the Horn of Africa ........................................................................ 79 

6.1 Policy and Institutional Factors ................................................................................................... 80 

6.1.1 Water Policy ......................................................................................................................... 80 

6.1.2 Pastoral Policy ...................................................................................................................... 81 

6.2 Obstacles to Transfer of Good Practices in National Policy Frameworks ................................... 81 

6.2.1 Intermediary Organisations ................................................................................................. 82 

6.3 Capacity Building ......................................................................................................................... 84 

6.4 Success Breeds Success ............................................................................................................... 84 

6.5 Local level Innovators .................................................................................................................. 84 

6.6 Study Visits or Knowledge Exchange Visit ................................................................................... 85 

7 Conclusions .......................................................................................................................................... 86 

8 Bibliography ......................................................................................................................................... 87 

 

 

 

 

 

 

 



Good Practices in Water Development for Drylands  iii 
 

Table of Boxes 

Box 1 Evaluation of AFD Group interventions in pastoral water development in Chad over the last 20 
years 23 
Box 2 Implementing IWRM in Burkina Faso .......................................................................................... 27 
Box 3 The 12 Principles of the Ecosystem Approach ............................................................................ 28 
Box 4 The Okavango River Basin – An Ecosystem Approach to Water Management .......................... 29 
Box 5 Key Aspects of a Payment Scheme for Watershed Services ....................................................... 33 
Box 6 Protecting Watersheds – A Water Protection Fund in Quito, Ecuador ....................................... 34 
Box 7 The Indo-German Watershed Development Programme in Maharashtra, India ....................... 35 
Box 8 Successful Public Large Scale Irrigation in Mali – Office du Niger ............................................... 39 
Box 9 Case Study – Participatory Watershed Management - Wasteland Development Project, Ajmer 
District, Rajasthan ........................................................................................................................................ 40 
Box 10 The Role of Women in Community-led Conservation in Mongolia ............................................. 41 
Box 11 Million Cisterns – Rainwater Harvesting for Rural Water Supply in North-East Brazil ............... 43 
Box 12 Rainwater Harvesting for Supplementary Irrigation in Mwala Division, Kenya .......................... 44 
Box 13 Rainwater Harvesting in China .................................................................................................... 45 
Box 14 Encouraging rainwater harvesting in policy and practice (Ethiopia) ........................................... 45 
Box 15 Improved Indigenous Soil and Water Conservation in Niger and Burkina Faso ......................... 46 
Box 16: Soil and Water Conservation in Tigray, Ethiopia ............................................................................ 47 
Box 17: Sustainable Rural Water Supply in the Sahel Region of Burkina Faso ........................................... 49 
Box 18 Successful Urban Water Partnership in Karachi, Pakistan .......................................................... 53 
Box 19 Water Development for the Masaai Pastoralists in Southern Kenya .......................................... 54 
Box 20: Linking Emergencies and Developmental Water Interventions in Zimbabwe and Botswana ....... 55 
Box 21: Lima, Peru: Successful Conjunctive Use and Management in an Urban Area ............................... 57 
Box 22: Conjuctive Use of Water for Irrigated Agriculture in Uttar Pradesh, India .................................... 58 
Box 23: Conjunctive Use of Water in Madhya Ganga Canal Project ........................................................... 59 
Box 24: Relevant National Development Policies of Ethiopia ..................................................................... 67 
Box 25: Regional Development Plans in Dryland Regional States of Ethiopia ............................................ 68 
Box 26: Water Resources Development ...................................................................................................... 68 
Box 27: Aims of the ASAL Policy .................................................................................................................. 71 
Box 28: Key Objectives, Strategies and Interventions Outlined in the NDP ................................................ 76 
Box 29: Regional Level Institutions - InterGovernmental Authority on Development (IGAD) .................... 83 
 

 

 

 

 

 



Good Practices in Water Development for Drylands  iv 
 

Acronyms 

AfDB  African Development Bank 
ASALs  Arid and Semi-Arid Lands 
AMVS  Autorité de Mise en Valeur de la Vallée du Sourou 
EDPRDF  Ethiopian People's Revolutionary Democratic Front 
FAO  The Food and Agriculture Organization 
GWI  Global Water Intelligence 
GWP  Global Water Partnership 
IFAD  International Fund for Agricultural Development 
IFPRI  International Food Policy Research Institute 
IPCCC  Intergovernmental Panel on Climate Change 
IWRM  Integrated Water Resources Management 
MDGs  Millennium Development Goals 
MEA  Millennium Ecosystem Assessment 
MWI   Ministry of Water and Irrigation  
MWLE  Ministry of Water, Lands and Environment 
NBI  Nile Basin Initiative 
NEMA  National Environmental Management Authority 
NWCPC  National Water Conservation and Pipeline Corporation 
O&M  Operations and Maintenance 
PES  Payment for Environmental Services 
REGLAP  The Regional Learning and Advocacy Project 
SNNP   Southern Nations, Nationalities and Peoples 
SAED  Société Nationale d'Aménagement et d'Exploitation des Terres du Delta 
SWAp  Sector Wide Approach 
UNCCD  The United Nations Convention to Combat Desertification 
UNDP  The United Nations Environment Development Programme 
UNEP  The United Nations Environment Programme 
UNMG  The United Nations Environment Management Group 
WASREB Water Services Regulatory Board 
WSB  Water Service Providers 
WSPs  Water Service Providers  
 
 

 

 

 



Good Practices in Water Development for Drylands  1 
 

Executive Summary 

The Regional Learning and Advocacy Project (REGLAP) recognise that there is need for sustainable water 
development and management in the dryland regions of Ethiopia, Kenya, and Uganda. This recognition 
stems from three main concerns: 

1. The uncoordinated nature and inappropriate approaches to water development by 
humanitarian organisations and water engineers, which have potential damaging impacts on 
local ecological systems and livelihood activities in the three countries (REGLAP Water Learning 
Group, 2013). In the past, construction of boreholes in pastoral areas of Uganda, Kenya and 
Ethiopia has resulted in constraints on the mobility of pastoralists and – to a certain extent – the 
sedentarisation of some pastoralists groups, adversely affecting their livelihoods and the 
productivity of pastoralist systems more generally.  

2. An observed increase in the frequency of extreme weather events, including rising episodes of 
droughts and floods, has also negatively affected the wellbeing of local populations, their 
livelihoods and the surrounding environment. The impact of the 2010/2011 drought is a case in 
point, with serious negative repercussions for populations in Northern Kenya and Southern 
Ethiopia underscoring the need for future and more sustainable water development in these 
dryland areas.  

3. More recently, the increasing focus on dryland areas as centres for investment in crop 
agricultural development, mining, tourism, and urban expansion. Consequently, as more 
investments are targeted in drylands, there is a need for water development to meet the water 
requirements of diverse and often competing sectors, while at the same time maintaining 
healthy ecosystems and sustainable local livelihoods.  

Within this context, the Water for Disaster Risk Reduction Learning Group of REGLAP, led by IUCN, was 
created. The group’s aim is to collate and disseminate practical examples of good integrated water 
development in drylands in order to influence and provide practical guidelines for policy makers and 
practitioners. The REGLAP Water Learning Group has produced an initial set of guidelines entitled ‘Good 
Practice Principles – Water Development in Dryland Regions’ based on a collation of stakeholder views of 
‘good practices’ during both ‘normal’ periods and in drought emergencies. The guidelines provide a first 
step in a broader process of dialogue, including the standardisation of water development approaches 
and the identification of a ‘lobbying agenda’ for sustainable water development and service provision 
within dryland areas. 

This report is a follow-up to the REGLAP Water Learning Group’s Guidelines and aims to demonstrate 
the ways in which these principles work in practice with a view to informing further practice and policy 
on water development and management in dryland areas  in Ethiopia, Kenya and Uganda.  

Based on the findings of this report, and the existing guidelines referred to above, a revised set has also 
been developed with a focus on practical development of water resources for dryland agriculture and 
pastoralism – and mixed systems.  

Key findings of this report which feed into the guidelines are as follows: 
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Critical contexts: dryland areas are complex, and this complexity requires that critical attention 
is paid to specific system attributes, the relationships between systems within a landscape 
context (such as, the relationship between drylands and higher-rainfall areas within a 
catchment/or even sub-catchment area) and that developers take into account environmental, 
social and historical contexts. Complexity is at the heart of challenges facing water development 
in drylands and all too often agencies and governments have taken an overly simplified view of 
water resources development, prioritising the delivery of the resource over the impact this will 
have on the complex interactions between land, environment and the frequently overlapping 
livelihoods systems. Such a flawed approach to water development, coupled with the high levels 
of poverty, and marginalisation in dryland areas exacerbates water scarcity. 
 
Presence of key institutional, legal and governance frameworks and the ways in which they 
function to provide equitable access to water to various users:  At the national level, 
decentralised institutions of water management, such as river basin authorities and catchment 
management agencies, put stakeholder participation at the core of their institutional 
framework. Consequently, such institutions provide a participatory framework for local level 
water governance that ensures the participation of different water users in decision-making 
processes on water. Effective and genuine stakeholder participation in water development and 
management is critical to successful water development. The success of decentralised and 
participatory water governance frameworks have been enhanced when their establishment has 
been backed by legal reforms that empower such institutions to effectively carry out water 
development and management functions. Similarly, at sub-national level, local-level water 
management institutions (e.g. sub-catchment councils, water users associations, water 
committees) that recognise both formal and informal institutions, address local cultural values, 
provide for water users to pursue diverse livelihoods (rather than prioritising particular 
livelihoods), and that empower water users to participate in local decision-making and financing 
of water management, have been more successful. Several aspects are key to these water 
governance frameworks, such as:  

 Policy reform that effectively establishes decentralised institutions of water 
management and associated legislative reforms that empower water users in decision-
making processes on water;  

 Genuine participation of various water users in water development and management, 
clarity of stakeholder roles and responsibilities; support for local ownership of local level 
institutions of water management; and, 

 Fruitful engagement between formal and informal institutions in water management; 
and local financing of water management processes in the long term.  

The vital role of women as water managers and users needs to be recognised and placed at the 
heart of frameworks for water development and management. More often than not, women 
have been marginalised and excluded from decision-making environments and have not been 
able to contribute to effective development of the resource.  

• Wider economic and social linkages: Economic and social linkages to wider national (and 
regional) economies shape political-economic drivers of change in dryland areas (for instance 
markets for water, charcoal and wood fuel). These linkages are constantly changing and critically 
influence how and where water development takes place. These wider linkages challenge 
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received wisdom on integrated water resources management and suggest the need for a 
‘problem-shed1’ approach to water development in drylands (including, for example, how 
external market demand for water, livestock and biomass fuels – wood and charcoal -- 
interrelate). 

• Emerging from our case study material and analysis is a framework for water development in 
dryland areas that focuses on three elements:  

o Current Water Supply and Availability: how water availability responds to a range of 
environmental factors (including rainfall, runoff, recharge and surface and groundwater 
flows); 

o Current Water Demand and Uses: the structure of demand surrounding the resource, 
including the stratified nature of demand across livelihoods systems and by different 
sectors; and 

o Future Possible Demand and Uses: the kind of scenario planning that is necessary for 
longer-term sustainability, including political-economic analysis and growth projections.  

• Two cross cutting elements relate to the nature of systems of resource use, namely capacity and 
sustainability. The latter refers to social, technical and environmental sustainability. There is a 
strong emphasis on using resource governance to achieve a balance between these elements, 
particularly under the influence of external pressures including land grabbing and changes in the 
market for livestock products.  

Identified examples of good practices in water development for dryland areas include ensuring that 
water development projects serve the flexibility and mobility of users of the resource in dryland areas. 
These are frequently – though not always – pastoralists and pastoral herds and this refers to ideas of 
“opportunistic range management” and the success of these systems.  

It is also critical to foster a diversity of organisational forms at different levels and for different purposes 
– customary, mixed, NGOs, local government, state agencies and private entrepreneurs; and through 
these institutions to legitimize the management role of local users and leaders. National legislative 
reform can broadly stipulate stakeholders to be involved in local level water management processes to 
be drawn from the aforementioned organisations and institutions. Practitioners working at the local 
level can ensure that representatives constituting a local-level water management institution are drawn 
from a suitably broad spectrum of groups in a specific area. 

Addressing knowledge gaps between local perceptions and those within government, donors and NGOs 
on water-related, ecological dynamics and social issues brings indigenous knowledge closer to decision-
making and reduces the likelihood of failed interventions caused by inadequate or poor use of 
knowledge and information. A specific area in this respect is how to increase drought preparedness and 
management, including managing the most severe or ‘decadal’ droughts that affect parts of East and the 
Horn of Africa. Underpinning a suite of resource development options is basic capacity building, civic 
education and information, advocacy, and skills for managing water development. 

                                                           
1 Defined strictly, ‘Problem-shed’ refers to a geographic area that is large enough to encompass management 
issues, but small enough to make implementation feasible (Griffin, 1999). Broadly, it refers to the challenges 
external to the watershed that shape and influence watershed management processes. 
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1 Introduction and Context 

Dryland ecosystems are characterised by frequent droughts, inherent low levels of biological 
productivity and low soil fertility (Thomas, 2007, MEA, 2005). They are also among the world’s most 
variable and unpredictable environments where rainfall is low and erratic and there is high inter-annual 
climate variability (Hesse, 2011). Combined with social, economic and political factors these 
environmental challenges make dryland regions complex development spaces, one outcome of which 
has been their political and economic marginalisation. The result has been pervasive poverty and 
underdevelopment in dryland areas; yet with marginalisation there is also an increasing realisation that 
dryland areas have significant development potential. Securing water resources to overcome variability 
in its access, as well as to smooth out the climate extremes is central to unlocking the development 
potential of dryland areas (Nkonya, E., et al, 2011). Given that the other key resources of drylands 
include generally higher temperatures and abundant solar energy, which is increasingly seen as a 
catalyst for socio-economic development. A strategic development of transport infrastructure and 
improvements in access to markets coupled with sustainable development and management of water 
resources could lead to the transformation of dryland areas, and their related contributions to socio-
economic development. However, with this push to develop and transform dryland areas also comes 
contestation over access and control of resources, especially water and land.  

Approaches to water development in dryland areas range from; development of groundwater resources 
through boreholes for domestic and productive uses, capturing more surface water in the soil, soil and 
water conservation, to water harvesting (Hutchinson and Herrman, 2007). Many past, and to an 
increasing extent current, efforts in dryland sub-Saharan Africa have focused on the construction of 
dams and large irrigation schemes, as well as borehole construction, to improve water supply mainly for 
agricultural production. Past efforts to increase crop production in dryland regions in Africa, from the 
1930s to 1970s, centred on the establishment of large-scale irrigation schemes such as the Gezira 
Scheme in Sudan, Chokwe Irrigation Scheme in Mozambique, Office du Niger in Mali, SAED in Senegal 
and AMVS in Burkina Faso. In Asia, a key aspect of the Green Revolution in the 1960s and 1970s also 
focused on extensive irrigation development in dryland regions. These largely state-led water 
development approaches were fraught not just with a failure to operate effectively, but also to deliver 
their anticipated benefits – much of this the result of poorly thought-through planning. 

It has been the prioritisation of technological solutions over governance approaches, as well as of 
centrally state-driven developments, combined with poor overall management, that have so often led to 
development of unsustainable irrigation and borehole infrastructure. As awareness has increased of the 
negative environmental impacts of such developments, however, and particularly in the context of 
rapidly expanding human and livestock population, planners and decision-makers have begun a ‘re-
reading’ of policy and practice. This revisionism is important, especially in contemporary East Africa, 
where there is renewed interest in water development in drylands, including by external foreign 
investors keen to develop irrigated agriculture that serve international food, biofuel and cash-crop 
markets. Governments in the region view new growth opportunities in irrigated agriculture (both small-
scale and large-scale) – for instance sugarcane production – as part of wider agro-industrial 
development. A significant part of dryland areas in East Africa are in lowlands, where alluvial riverine 
lands are now being sought out for development. To exacerbate matters further, increasing upstream 
hydropower developments are also adversely affecting and reducing downstream flood pulses, which 
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hitherto have been key to the survival of many pastoral societies. These and other emerging (and 
converging) development processes place ensuring effective and equitable water development for all 
communities in drylands regions at the heart of contemporary challenges – and development policy – in 
East Africa.  

Inappropriate approaches to water development in dryland areas of East Africa have adversely affected 
environments and livelihoods. Pressure to meet national domestic water service targets has led to 
construction of many water supply points (mainly boreholes), an approach that has often failed to take 
account of pastoralist patterns of mobility. Furthermore, the focus on borehole construction has not 
been supported by a systematic data collection framework, the implementation of which, would have 
contributed to the effective monitoring of the groundwater resources on which such boreholes rely. 
Basic aspects of borehole water supply points, such water level, strike depth, discharge rates, water 
quality and functionality (including breakdown periods) have often not been collected. This is still largely 
true despite the fact that the aforementioned information is required by the ministries of water in the 
region as part of a water resources and environmental impact assessments. 

In some cases, water points were left in disuse when pastoralists moved in search of pasture, in other 
cases they encouraged pastoralists to settle in their vicinity effectively constraining their mobility and 
triggering land degradation. In worst cases, such water developments have precipitated conflict among 
groups through engendering competition over resources. Capturing good practices and principles 
encourages the formulation of appropriate water development approaches that not only enhance water 
access in pastoral areas but also support the mobility of pastoralists across rangelands and ensure 
sustainable use of resources (REGLAP Water Learning Group, 2013). Through specific strengthening of 
pastoral livelihoods, this approach supports wider productivity and sustainability of dryland agro-
ecological systems. 

In the context of rapid change in dryland areas, good practices in water development will ensure the 
sustainable development and use of water across sectors as well as reducing such developments wider 
environmental and social impacts. The focus on agricultural development – especially irrigation 
development in the Ethiopia, Kenya and Uganda – and the policy shift towards sedentarisation of 
pastoralists, as well as nascent development of hydrocarbons and other mining sectors and urban 
expansion into dryland areas, is precipitating structural changes in the nature and type of demand for 
water. These developments will inevitably transform existing livelihoods of people living in dryland areas 
and establish a new resource-population relationship, and not necessarily of mutual benefit. By 
adhering to good practice principles of water development, planners can not only ensure more 
sustainable utilization of water across sectors, but also enable people living in dryland areas to find 
alternative and viable livelihoods through stronger contributions to economic growth and social 
development in drylands regions.  

Enhancing the livelihood security of pastoralists, agro-pastoralists and other water users through 
improved approaches to water development can strengthen the contribution of drylands to national 
economies, and reduce their drain on resources by enhancing resilience and reducing the need for food 
and other cash interventions during emergencies brought on by climate extremes, whether floods or 
droughts. Improving water development and management, particularly through ecosystem-based 
approaches, enhances the productivity and sustainability of soil, water and vegetation resources. This 
improves the resilience of both human communities and ecosystems to climate change, for example 
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through the contributions of ecosystems to food security, thereby creating a ‘virtuous cycle’ within 
which stronger livelihoods reduce the likelihood of the use of adverse coping strategies that damage the 
environment (e.g. grazing mismanagement, deforestation for wood fuel or charcoal). They also lead to 
improved soil and water conservation, thereby reducing the need for further interventions such as use 
of fertilisers, construction of water infrastructure and ultimately emergency drought and flood 
responses. 

Through analysing good practices and principles on water development in a dryland context from other 
parts of the world, this study provides improved understanding of sustainable approaches to water 
development for multiple uses in dryland environments. It also helps to improve the wider environment 
of livelihoods diversification and non-pastoral livelihoods options. Insights gained from other areas, and 
that can be adapted to the East African context also help to demystify these sometimes remote regions, 
reducing misunderstanding of their productive potential and capacity for resilience, and supporting 
better integration within wider national and regional development contexts, including through the 
regional economic integration processes of the East African Community. 

 

1.1 Objectives of study2 

Broadly, the overall objectives of the study are to provide evidence of effective approaches to water 
development in dryland areas; to analyse what they achieved and how – and within which policy and 
practice environments; to assess whether they were successful or not and why; and to make suggestions 
for their transferability to and within the Horn of Africa policy context, with a focus on practical 
suggestions that can help to overcome challenges and build opportunities. 

The main objectives of this study are fourfold, and they are; 

1. To provide evidence of effective approaches to water development in dryland areas 
2. To analyse the specific achievements of effective approaches to water development in dryland 

areas, and how these were achieved in practice.  
3. To highlight the key factors that underpin successful (or failed) water development projects 
4. To make suggestions for transferability of good practice principles to the Horn of Africa context 

The specific objectives of this report are; 

1. To identify case study examples from global dryland areas demonstrating the use of good 
practices in water development 

2. To examine what made these case studies successful or not, what was the enabling policy and 
practice context, and what were the impacts of such approaches, both positive and negative 

3. To analyse the policy and practice contexts for water development in the Horn of Africa and 
consider specific opportunities and challenges to adopting such good practice approaches 

4. To provide practical suggestions for replicating good practices, in terms of enabling different 
ways of working, overcoming implementation barriers, and policy opportunities and constraints 

                                                           
2 The main and specific objectives are drawn from the Terms of Reference 
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In view of the objectives of this study, it can be stated that through analysing good practices and 
principles on water development from other regions this report is aimed at providing improved 
understanding of sustainable approaches to water development in dryland environments for different 
and multiple uses. Such improved understanding of good practice principles in water development and 
management will help policymakers and practitioners in the Horn of Africa to design, implement and 
manage better approaches to water development in dryland areas. This will not only help in the 
sustainable management of water resources in dryland area, but also improve the wider environment of 
livelihoods diversification and non-pastoral livelihoods options. Insights from other regions that can be 
adapted to the East African context also help to demystify these sometimes remote regions, reducing 
misunderstanding of their productive potential and capacity for resilience, and supporting better 
integration within wider national and regional development contexts, including through the regional 
economic integration processes of the East African Community. 

 

1.2 Methods 

This study is based on a comprehensive literature review on water development and management in 
dryland areas in Africa, Asia and Latin America. The literature reviewed includes journal articles, books, 
and reports that were identified through a search on Cab Direct and Water Resources Abstracts 
bibliographic databases; Social Science Research Network database, and Google Scholar. In addition, a 
quick search of IUCN, IFAD and UNDP websites for some of the grey literature and regional reports was 
conducted. The literature review was complemented by interviews conducted both remotely (through 
telephone interviews) and in-country with selected experts on water development in dryland areas. The 
resulting information was synthesised within this report and this report was used as the basis on which 
to revise the good practice guidelines. 

It is important to note that a key limitation of the literature review was the variation in the quality and 
amount of information covered in case study reports on various approaches and aspects of water 
development and management in drylands. This was partly because most of the reports were written 
with a specific purpose in mind, and not in line with the objectives of this present study. As such, there 
are gaps in information as a consequence of this. In addition, some approaches to water development in 
dryland areas are fairly new, such as ecosystems approaches to water development, to the extent that 
there are few studies that have done a comprehensive evaluation of their various impacts in dryland 
areas. In contrast, integrated watershed management and rainwater harvesting in dryland areas are one 
of the most studied aspects of dryland water development and management, and there is significant 
evaluation literature available. However, there is a regional variation. Drylands in India are well-covered 
by the evaluation literature on both integrated watershed management and rainwater harvesting. There 
is little evaluation literature on integrated watershed management in Africa, but significant literature on 
rainwater harvesting.  

Invariably, most documents reviewed did not have detailed information on processes and impacts, and 
as such it has not been possible to examine in detail the determinants of their success and failure. In 
instances, where there was detailed information on particular case studies, such case studies have been 
quoted at length. 
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Despite having to contend with fragmentary and incomplete evidence, the case studies reviewed in this 
paper offer important insights on good practices in water development and management in dryland 
areas which can inform better policies and practices in water development and management in Ethiopia, 
Kenya and Uganda. 

 

1.3 Structure of the report 

This report is organised as follows: 

• Section three provides an overview of dryland regions, outlining key characteristics that define 
and explain drylands complexity. This includes a focus on the various aspects that constitute 
water development in drylands (i.e. irrigation, water harvesting and water supply);  

• Section four synthesises key factors for ‘success’ in various water development projects as well 
as their contribution to livelihood outcomes; 

• Section five assesses specific case studies, highlighting what represents ‘success’ in their various 
contexts; 

• Section six identifies and synthesises success factors from the case studies 
• Section seven looks at the wider Horn of Africa policy context, providing the background for; 
• Section eight on adoption and uptake of good practice – including recommendations for 

transferability and embedding of good practices and principles in Ethiopia, Kenya and Uganda. 

 

 

2 Overview of Dryland Regions: Complex Challenges 

2.1 Geographical Coverage of Drylands 

Drylands, encompassing arid, semi-arid, and dry sub-humid climatic zones, cover 41% of the earth’s land 
surface, and provide a home for about a third of the world’s population, spread across 100 countries 
(Millennium Ecosystem Assessment 2005; Safriel and Adeel, 2005). Drylands in Africa include the Sahel, 
the Horn of Africa and southern Africa. In Asia, dryland areas cover large parts of India and Pakistan, the 
dry steppes of Central Asia, and the Taklamakan and Gobi deserts in China and Mongolia. In South 
America, drylands are found in the northeast of Brazil and in Patagonia, Argentina. The distribution of 
the world’s drylands is shown in Figure 1. 
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Figure 1: Dryland Regions of the World 

 

(Source UNEP and WCMC, 2012) 

 

2.2 Livelihoods in drylands 

Given the conditions of uncertainty and variability, livelihood strategies in drylands combine changing 
access to grazing , water and other natural resources in order to avoid being too ‘fixed’ in time and 
space (and therefore subject to the changing mosaic of availability/unavailability of water and land). 
Arable agriculture in dryland areas typically involves sorghum and millet cultivation, with wheat in 
Central and West Asia and North Africa, combined with legumes and root crops. Given the unreliable 
rainfall, dryland farmers will cultivate crops of different growth cycles ensuring that if one crop fails, 
others will succeed. Where formal irrigation schemes have been established, food and cash crop 
production is usually focused on cereals (such as wheat in Central Asia), cotton, groundnuts (both in the 
Sahel) and soybeans (in northeast Brazil). Rural dryland inhabitants also rely on many other sources of 
income, such as trade in and use of wild produce (game and wood fuel), and remittances (Toulmin et al, 
2000).  

Livestock rearing and grazing are extremely important in drylands, benefitting from the rangelands that 
develop in areas where arable cultivation is too risky (in the absence of irrigation water). Husbandry 
typically involves seasonal mobility of herds and people between grazing areas – towards riverine 
grazing in the dry season, and onto rain-fed pasture in the wet season. For pastoralists, herds are mixed, 
combining sheep, goats, cattle and sometimes camels. Mobility of cattle and people, a key feature of 
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pastoralist livelihoods, responds to changing seasonal and inter-annual rainfall, and to opportunistic use 
of very localised plant productivity peaks. The combination of different livestock species provides 
greater protection from drought because of the differences in browse and grazes between sub-species. 

 

2.3 Water Resources in Dryland Regions 

Drylands are characterised by scarce and unreliable rainfall, often concentrated during a relatively short 
rainy season (sometimes bimodal in nature), and with substantial inter-annual variation. In the African 
Sahel this may average 200 to 250mm, but in some years drop to less than 100mm, and in others rise to 
400mm (Beaumont, 2001). Rainfall is also spatially highly variable, to the extent a community in one 
location may receive abundant precipitation, while others adjacent remain dry. High temperatures 
during the rainy season also cause rapid evaporation losses, and storm intensity and convection rainfall 
frequently lead to rapid runoff and low infiltration (Brooks et al., 1997). At other times, water from low 
intensity rainfall can be lost through evaporation from the dry soil surface. Molden and Oweis (2007) 
state that as much as 90 percent of the rainfall in arid environments quickly evaporates back into the 
atmosphere leaving only 10 percent for productive transpiration.  

Floods, which occur in rare periods of intensive and localised rainfall, are also highly variable across 
landscapes. It is not uncommon for dry stream channels to become torrents within hours of convective 
storms. Furthermore, one stream channel can be flooding while another channel a few kilometres away 
can remain dry. Such floods are the result of surface runoff that occurs in drylands mainly because of 
sparse vegetative cover and shallow, poorly developed soils, that are often baked dry, and have low 
infiltration capacity. Much, if not all, of the storm flow from flash floods is lost to transmission losses3 
and bank storage4. As a result, the volume of stream flow often diminishes rapidly as the storm flow 
event moves farther downstream. Some of the transmission losses may recharge groundwater aquifers, 
but much of the bank storage and water that recharges shallow groundwater may be eventually lost 
back to the atmosphere via evapo-transpiration. 

A large volume of water available to people living in drylands is found in perennial rivers that originate 
at higher elevations (e.g. the Nile, Tigris-Euphrates, Indus, Ganges, Senegal, and Niger Rivers). According 
to the World Resource Institute (2006), 42 out of the 106 major watersheds of the world, fall within 
drylands. Furthermore, ephemeral rivers exist in dryland areas, fed by heavy storm downpours and 
longer periods of wet weather, but capture and usage is often costly.  

Groundwater resources are available, but their recharge is, however, largely dependent on the amount, 
intensity and duration of the rainfall, as well as on the properties of the land and soil/s above the 
groundwater aquifers. The latter includes the nature (natural and modified) of land cover (e.g. well-
vegetated, degraded, bare soils etc), as well as the infiltration capacity and water-holding characteristics 

                                                           
3 Transmission losses refer to the reduction of the volume of water flow (usually in normally dry streams) at 
downstream points by evaporation and infiltration to the bed, the banks, and possibly the flood plain (Langbein, 
W.B., and Iseri, K., (1995 General Introduction and Hydrologic Definitions: Manual of Hydrology: Part 1. General 
Surface-Water Techniques. US Geological Survey, Washington) 
4 Bank storage refers to the water absorbed into the banks of a stream channel (Langbein, W.B., and Iseri, K., (1995 
General Introduction and Hydrologic Definitions: Manual of Hydrology: Part 1. General Surface-Water Techniques. 
US Geological Survey, Washington) 
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of the soil. The latter two factors also influence the amount of surface runoff (FAO, 2008). As a result of 
the above factors, groundwater is recharged only locally by seepage through the soil profile, and such 
recharge is generally more variable and less reliable than in more humid regions.  

Not all aquifers are rechargeable, with examples of fossil aquifers (e.g. the Nubian sandstone and Merti 
aquifers in Sudan and Kenya respectively) across large swathes of drylands in Africa. Where fossil 
groundwater is tapped into this can be used both for water supply (e.g. in Mexico) and for agriculture 
(water pumped from the deep aquifer under the North China Plain supports wheat and maize 
production) (Brown 2008); the Nubian sandstone aquifer is tapped into through the Great manmade 
River Project in Libya. Extraction of fossil groundwater that cannot be replenished is, however, 
unsustainable and is commonly referred to as ‘groundwater mining’. 

 

2.4 Key Demographic Changes – Population Growth and Urbanisation 

Population distribution patterns vary within each dryland region and among the climate zones 
comprising drylands. Regionally, Asia has the largest percentage of population living in drylands, more 
than 1.4 billion people, or 42 percent of the region’s population. Africa has nearly the same percentage 
of people living in drylands (41 percent) although the total number is smaller at almost 270 million. With 
specific reference to the Horn of Africa, about 20 million people live in drylands areas (UNDP, 2008). 
South America has 30 percent of its population in drylands, or about 87 million people (FAO, 2008). 

Urbanisation, migration and population growth are rapidly changing population patterns within 
drylands, raising new challenges for water development. Many dryland areas have doubled their 
resident populations in the last 30 to 40 years (Davies et al, 2012) and demographic transition to lower 
fertility has been slow to occur – which suggest long-term and sustained population growth. This will 
engender continued, if not increased, competition for water resources between crop production, 
livestock husbandry, and domestic, urban and industrial uses. One consequence of this is increased 
competition and conflict over water and land resources. For instance, in many places, water points for 
livestock use have been at the centre of tensions and sometimes violent clashes between users over 
access to land, grazing and associated water supplies. This leads to intercultural conflict as herders and 
farmers claim access to and use of the same land and water resources (van Driel 2001). 

Increasing levels of population and associated demand for food combined with a steep rise in 
urbanisation in drylands also exert an unprecedented pressure on water resources. Water extraction 
from the Zarqa Aquifer Basin in Jordan, for example, has increased dramatically during the past decades 
to meet increasing water demands for a rapidly growing urban population and large-scale agricultural 
production in rural areas (Davies et al, 2012). Davies et al (2012:29) noted that the extraction of millions 
of cubic meters of water per year from the groundwater basins to meet demand for water in rural and 
urban areas has disturbed the fragile moisture balances in the deeper soil layers thereby adversely 
affecting plant growth, soil quality and land use patterns. 

Further, urbanisation is also rapidly approaching 50% of the population in some areas, tipping the 
balance between urban and rural populations and ensuring that thirsty town-based households and 
businesses try and tap (and buy into) water sources in rural areas.  
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Although rapid population growth and urbanisation adversely affect the supply and availability of water 
resources in dryland areas, increased population growth may result in integration of livelihood activities 
between different groups. Depending on annual rainfall, supplemental or full irrigation may be 
introduced for conversion to cultivated systems, often requiring capital investment by governments or 
farmers. In the long run, trade-offs between crop production and livestock rearing can lead to a tighter 
cultural and economic integration, with herders cultivating more land, farmers holding more livestock, 
and an increased exchange of services (Breusers et al. 1998; Mazzucato and Niemeijer 2003).  

With reference to urbanisation and urban encroachment on dryland areas, Safriel and Adeel (2012) 
argue that “dryland cities as an alternative to dryland villages may be a sustainable option for settling 
more people in drylands because the cities consume, and hence affect, fewer land (and water) resources 
than dryland farming and pastoral livelihoods do. This depends, however, on the potential of dryland 
cities to provide livelihoods as well as living conditions that are advantageous compared with those 
provided by other cities” (Safriel and Adeel, 2012:643). Given the potential advantages of living in 
dryland cities and their relatively low impact on dryland services, a policy of encouraging urban 
livelihoods in appropriately designed and functioning dryland cities could significantly contribute to 
sustainable water development and management in dryland areas. 

 

2.5 Migration 

Migrating populations can be a source of additional pressure on dryland environments and on water 
resource management. Migration patterns are becoming, however, more complex at all scales, from 
local and national through to regional and international migration. For instance, migration into drylands 
by people with livestock may result in a concentration of people with livestock at key water resource 
points, which may, in turn, result in conflict over water between old and new settlers, farmers and 
pastoralists (as in Tanzania – Mbonile, 2005). The concentration of human and livestock populations in 
particular areas can reduce the ability of nomads to adjust their socioeconomic activities in the face of 
stresses such as droughts.  

Similarly, migration out of dryland areas by key family members, who, in turn, remit money to be 
invested in private water development for livestock (e.g. boreholes) and farming (e.g. motorized pumps) 
may result in increased development and use of water in dryland areas. A World Bank (2009) report 
noted that access to urban income and remittances is vital for generating capital for investing in water 
development, including investment that might increase the long term productivity of the land. However, 
the very nature of this privatised and individualised development makes large-scale planning approach 
more complex and in need of careful governance in order to capture the range of interests and 
stakeholders in water development. In sum, access to urban income and remittances is vital for 
generating capital for investing in water development, including investment that might increase the long 
term productivity of the land (World Bank, 2009). Whilst this rosy picture might be true, at the same 
time the very nature of this privatised and individualised development makes large-scale planning 
approach more complex and in need of careful governance in order to capture the range of interests 
and stakeholders in water development. 
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2.6 Environmental Degradation 

It is estimated that 10-20% of drylands now suffer from severe land degradation (UNEP, 2000), an 
impact that affects some 250 million people in the developing world (between 1% and 6% of the global 
drylands population live in degraded areas). Environmental degradation may take the form of soil 
erosion, nutrient depletion, altered salinity and/or the disruption of biological cycles, reducing 
productivity and affecting the ability of ecosystems to absorb and use rainwater. Combined with 
inadequate crop and soil management, and the use of poorly adapted varieties of crop, this can lead to 
‘agricultural droughts’ (UNEMG, 2011, 14). Overexploitation of vegetation for domestic uses such as fuel 
wood and domestic timber has also been a cause of degradation of the resource base, particularly in the 
Sahel, in western Argentina, the Islamic Republic of Iran, and Pakistan (Kruska, Perry and Reid, 1995). 

Such environmental degradation can exacerbate water scarcity and disrupt adaptation systems that 
many people traditionally used to manage scarcity of water. Environmental degradation coupled with 
water scarcity undermines the economic contribution of dryland areas to national development, the 
latter of which is crucial to their future incorporation in equitable economic growth processes. Dryland 
management has therefore increasingly become more than a struggle to protect and conserve dryland 
resources from degradation, but to also find pathways out of marginalisation and towards greater 
growth and prosperity. 

 

2.7 Geographical Isolation 

In most developing countries, capital cities and the centres of political and economic power are 
commonly found in the areas of higher rainfall, and at some distance from dryland regions (e.g. in Brazil, 
China, Ethiopia, Kenya, Uganda, and the coastal cities of West Africa, such as Lagos). Added to this is the 
fact that dryland population densities are generally low, leading to high per capita costs of providing 
services and infrastructure in these areas meaning that provision of water services, including 
infrastructure for water development, are deemed too costly. Higher added-value of production in 
drylands could compensate for the higher costs but is often ignored due to failure of investment in 
markets so to capture it. Transport and communication systems may not be well developed and 
remoteness and low population density translate into political marginalisation with inhabitants lacking 
access to information and influence. Their development needs are rarely prioritised in national political 
and development agendas and resulting policy processes may be largely ‘off the shelf’ and based on 
little in-depth analysis.  

The mobile lifestyle of pastoralists in drylands exacerbates this marginality. In regular search of pasture 
and water for livestock, and sometimes crossing international borders, many pastoralists may appear to 
have tenuous links to the state, and contribute little to the national economy. As a result, pastoralism 
and its customary forms of natural resources governance are often misunderstood, regarded as 
‘backward’ and out of keeping with a modern, ‘developmental’ state. In many instances customary 
forms of management have fallen (or been pushed or legislated) away but very often have not been 
replaced by more effective, well-resourced alternative resource governance and management. 
Governments and development planners may also be unaware – or ignore – the rationale for flexibility 
associated with pastoralism and dryland institutions, in the process disrupting established ways and 
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norms of governing and using dryland resources, including water resources. The lack of recognition of 
pastoralists’ collective resource management and traditional land tenure skills and systems both results 
from, and reinforces, their neglect and marginalisation. Frequently, this form of marginalisation 
damages the productive capacity of dryland ecosystems, and leads to inappropriate approaches to 
water development that fail to take into account cultural factors and customary institutions. 

 

2.8 Indigenous Governance of Natural Resources in Dryland Regions 

Most rural people in dryland areas of Africa gain access to natural resources such as land, water and 
pasture through a range of common-property and individual rights based on customary understanding 
of natural resources management. In addition, negotiated and reciprocal access to resources are key 
features that define dryland tenure systems and enable different groups to track and use unpredictable 
short-term fluctuations in available water and grazing in an opportunistic manner, while applying a 
longer term strategy that maintains environmental reproduction and viable socio-political relationships 
(Behnke, 1994; Nori et al, 2008). 

Therefore, common property and customary tenure arrangements are often central to the sustainable 
management of natural resources in dryland areas. For instance, in some remote dryland areas, where 
traditional governance structures remain functional, there has been little evidence of dryland 
degradation (Davies et al, 2012). In such cases, some countries have legitimised customary institutions 
through the enactment of laws that strengthen customary institutions, including devolution of resource 
management responsibilities to local institutions. In most cases, however, customary institutions are 
seldom codified or recognised in law, and some donors and governments lack the capacity or political 
will to engage with customary leadership and local (traditional) rules and regulations (ibid.). Further, and 
with specific reference to rangeland management, Cotula (2006) observed that government provision of 
de facto open-access points weakens traditional rangeland management systems, thereby fostering 
conflict and land degradation. 

With specific reference to customary land ownership, many governments have asserted their ownership 
of land through legislation that vests all land title with the State. Such land laws enable governments to 
reallocate vast tracts in dryland regions, if they so wish, to foreign investors, without having to pay 
significant compensation to those occupying the land. Land in dryland regions, particularly grazing land, 
is frequently subject to such acquisition, not least because rich irrigable lands may exist alongside rivers 
flowing through dryland areas – usually key resources for survival during infrequent heavy droughts. 
Governments often justify these seizures by claiming that the land is not being put to productive use 
and hence can be re-allocated for development projects, such as large scale irrigation or mining.    

The increasing recognition and consensus on the important role that common property and customary 
tenure arrangements play in sustainable management of dryland areas provides an opportunity to 
integrate customary institutions in local resource management in drylands, although such approaches 
should not be taken as given. The opportunities offered by common property and customary tenure 
arrangements can be better grasped if efforts are made to build capacity and awareness among local 
communities, donors, and government decision-makers. 

 



Good Practices in Water Development for Drylands  15 
 

2.9 Policy Trends in Dryland Regions 

At the heart of policy measures targeted at drylands has been the belief that their inhabitants are part 
of a problem to be tackled, and that indigenous knowledge, ways of life and livelihoods systems are 
outdated and inadequate to face the challenges of climate change, external market forces and other 
influences. Such beliefs – often held by government and donor agencies – continue to influence how 
governments and donors intervene in dryland areas. In the late 1970s, popular images were created of 
ever-expanding desertification (e.g. the Sahara desert moving southwards) due to overuse by humans: 
rapid population increases were regarded as adding pressure to already high livestock numbers, and 
generating increased cropping intensity, fuel wood harvesting, charcoal production and irrigation 
development. Because various forms of communal land tenure are dominant in large parts of Africa’s 
drylands, problems of overutilization were frequently understood in terms of a “tragedy of the 
commons5” (Hardin, 1968). 

Policies emerged promoting state intervention or privatisation and enclosure, limiting livestock numbers 
and establishing areas protected from grazing and other use6 (Oygard et al, 1999). More recent research 
has shown that notions of ‘carrying capacity’ and ‘overgrazing’ emerged from a misreading of drylands, 
with insufficient focus on customary institutions used to govern natural resources which were more 
suited to sustainable management of the fragile dryland ecosystems. Similarly, water development in 
dryland regions was viewed largely as a problem of resource scarcity, or as a gap in technical or human 
resource capacity. Policy approaches to water development were mainly concerned with increasing the 
availability of water through irrigation infrastructure, boreholes and state intrusions without 
engagement with the local population. Frequently, irrigation and water supply infrastructure would fall 
into disrepair, and sometimes only a few years after completion (Repetto, 1986). Additionally, the 
critical failure of past policies to link water and land rights in dryland regions meant that many well-
meaning water development projects ended up undermining land tenure security, fostering land 
disputes and contributing to wider resource degradation. More recently though, decentralised, 
participatory and catchment-based approaches to water development and management, under the 
auspices of integrated water resources management, promised more sustainable water development in 
dryland regions. 

 

2.10 Climate Change in the Dryland Areas 

Climate change is reported to be an important driver of ecological change in the world’s drylands. A 
trend to more frequent and intense extreme weather events in many dryland regions is increasingly 
linked to global climate change. The IPCC reports an increase in the extent of dryland areas affected by 
more intense and longer droughts (IPCC, 2007). Climate change projections for drylands globally indicate 
that there will be a marked upward trend in temperature leading to higher levels of evaporation from 

                                                           
5 A state where there is a depletion of a shared natural resource by individuals, acting independently and rationally 
according to each one's self-interest, despite their understanding that depleting the common resource is contrary 
to the group's long-term best interests.  
6 See also Adams and Hulme (2001), who used the term “fortress conservation” to describe a variety of land, 
wildlife, and rangeland management policies that were used to create protected areas in East and Southern Africa.  

http://en.wikipedia.org/wiki/Resource
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soils, crops, and water bodies, adding stresses to human and animal health. Rising temperatures and 
changing precipitation patterns are predicted to lead to an expansion of drylands worldwide 

There will be significant regional differences in the outcome of climate change, but in general it is 
projected that climate change will lead to a decrease in water availability and quality of 10% - 30% in the 
next 40 years, while extreme weather events such as droughts and floods will increase in number and/or 
intensity (Davies et al, 2012). IPCC projections also show that southern Africa, the Sahel, North Africa, 
and Central Asia are likely to receive less rain, and to experience more seasons and years considered 
extremely dry. East Africa and southern Asia are expected to receive higher levels of rain and a greater 
number of seasons and years that would be considered extremely wet (IPCC, 2007; Trenberth and Jones, 
2007). 

Increasing temperatures are expected to add to water management problems by increasing water stress 
through additional loss of moisture from the soil. The Fourth Assessment Report estimates that by 2020 
between 75 and 250 million people are likely to be exposed to increased water stress and that rain-fed 
agricultural yields could be reduced by up to 50% in some countries in Africa if production practices 
remain unchanged (IPCC, 2007). These changes will place an additional pressure on an already fragile 
water situation, and further undermine the livelihoods of pastoralists and agro-pastoralists. For 
example, the projected higher frequency of dry spells might encourage dryland farmers to increase 
water withdrawals for irrigation.  

Further, climate change is likely to drive changes in the water provision service through reduction of 
water quality and due to increased solubility of minerals with the temperature increase. Reduced river 
flows and increased water temperatures will lead to higher concentration of pollution and the growth of 
algal blooms, thereby adversely affecting the quality of water.  

Less frequent and more intense rainfall will impact the livelihood of communities by limiting their ability 
to properly plan for crop production, as well as by causing damage to crops and homes alike through 
flooding (GWI, 2010). In short, climate change is predicted to reduce agricultural productivity overall in 
the drylands and this will have severe impacts on food security (Davies et al, 2012). 

 

 

3 Conceptualisation of Key Concepts 

3.1 Water Development and Water Management 

The term ‘water development’ encompasses a broad range of activities including establishing water 
supply points for domestic use, irrigation development, capturing and storage of water, and the sound 
management of water and other natural resources. There are various approaches and techniques that 
are employed in dryland water development, and Table 1 provides an overview of some of these. 
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Table 1 Approaches and Techniques of Water Development and Management in Dryland Areas 

Increasing Water 
Supply  

Groundwater Storage Open Reservoir 
Storage 

Water Management 

For Domestic Use 

• Sinking of 
Boreholes 

 
For Agricultural Use 

• Irrigation  
Development 

 
Small-Scale Irrigation 

• Floodwater 
spreading/spate 
irrigation 

Riverbed infiltration 

• Gully plugging 
• Sand dams 
• Subsurface dams 
• Retention weirs 
• Controlling sand/ 
• gravel mining 

 
Land surface 
infiltration 
 
• Infiltration ponds 
• Trenches/ditches/ 
• drains 
 
Wetland protection 

• Direct infiltration 
• Infiltration wells/ 
• tube recharge 
• Injection wells 
• Riverbank 

infiltration 
• Dune infiltration 

• In stream 
storage 

• Small storage 
reservoirs 

• Off stream 
storage 

• Off stream 
storage 

• reservoirs 
• Road water 

harvesting 
• Trapezoidal 

bunds 
• Rock outcrops/ 
• hillside storage 

• Integrated Water 
Resources 
Management 

• Ecosystem 
Approach 

• River basin 
Management 

• Catchment 
Management  

• Watershed 
Management 

• Community-based 
water 
management 

 

(Adapted from  Tuinhof, A., Van Steenbergen, F., Vos, P. and L. Tolk, 2012:8) 

Broadly, water development in dryland areas seeks to improve the resilience of people and their 
environment to food insecurity and climatic variability, at local, national and regional level. Various 
approaches and techniques to water development have been successfully implemented in many dryland 
areas. The following section addresses the notion of ‘successful’ water development in these areas. 

 

3.1.1 Defining ‘Success’ and ‘Good Practices’ 
The conceptualisation of ‘success’ in water development and water management in dryland areas relate 
to the sustainable performance of a water resources projects against stated objectives. These objectives 
are broad and varied, and generally include, among many others: 

• Reduced soil erosion; 
• Improvements in soil and water conservation; 
• Higher rain-fed agricultural productivity; 
• Recharged groundwater for drinking and irrigation; 
• Higher productivity of non-arable lands; 
• Benefits skewed toward poorer members of society; 
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• Employment creation (directly and indirectly), and; 
• Promotion of collective action (Farrington et al, 1999:16). 

Put differently, the success of a water development and management project in dryland is measured in 
terms of biophysical gains, improvements in access to water for different users, especially those that 
were previously disadvantaged, increased use of water to support increased agricultural productivity, 
improved water resource management, improved and secure livelihood activities, and other social and 
economic gains (Farrington et al, 1999). In view of the above, it can be stated that the success of a water 
development and management project in dryland areas can be measured at different levels, namely, 
site, household, community, sub-national, national and regional levels.  

It is of crucial importance to note that the definition of ‘success’ used in this report goes beyond internal 
project success (such as improved management of water resources and improved groundwater 
recharge) and include broader issues such as, improved agricultural productivity, secure livelihoods, 
food security, reduced environmental degradation, sustainable environmental management and healthy 
ecosystems. 

Table 2 below shows the different types of success, their indicators, and the different levels at which 
success occurs. Each type of success is not mutually exclusive. For instance, biophysical gains for a water 
development project may include reduction in run-off water and sediment yield, and augmentation of 
groundwater resources. Such biophysical gains, especially augmentation of groundwater resources, can 
contribute to improved agricultural productivity, through increasing water available for irrigation, 
livestock and fodder production. A successful water development project should, therefore, ideally 
contribute positively to different objectives (e.g., biophysical, environmental, socio-economic and water 
governance) in a sustainable manner.  
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Table 2 Objectives of Water Development and Management Projects and Indicators of Success  

Types of Success  Indicators of Success Level of Analysis 
Biophysical Gains 
 

• Reduction in run-off water 
• Augmentation of groundwater resources 
• Improvements in water retention in the soil  
• Increased grass and fodder productivity,  
• Increase in firewood availability 

Plot/catchment 
level 

Agricultural 
Productivity  

• Higher rainfed-agricultural productivity (e.g., increase in 
tonnage of harvested crops) 

• Higher productivity of livestock rearing/pastoralism (e.g., 
increase in livestock herd; increase in survival of livestock herd 
during periods of droughts) 

Household and  
local level 

Social Gains • Benefits skewed toward poorer members of society 
• Promotion of collective action 
• Active participation of poor people, especially women, in 

decision-making processes governing water resources 
management 

• Local level water management processes 

Local level 
 

Economic gains • Employment creation (directly and indirectly) 
• Increased contribution of crop and livestock production to local  

and national economy 
• Sustainable livelihood improvements 

Local/national 
level 
 

Health • Provision of safe and clean water 
• Availability of adequate drinking water 
• Reduction in water-related diseases 
 

Local/national 
level 

(Adapted from Farrington, 1999; Hutton and Haller, 2004) 

It is important to state, at this juncture, that in our review of case studies, we rarely found instances 
where a particular water development and water management project was successful at all levels and 
across types and measures of success. Taking cognisance of this, we selected case studies which 
highlighted success on a specific issue or issues, which we hope will provide useful lessons and insights 
that can inform better policies and practices in Ethiopia, Kenya and Uganda.  

The term ‘good practices’ has been variously defined as ‘Any collection of specific methods that produce 
results in harmony with the values of the proponents of those practices (FAO, 2005)’ or ’A practice that 
minimally leads to an actual change, has an impact on the policy environment, or demonstrates 
sustainability (UN-Inter-Agency, 1999)’.  

‘Good Practices’ are broadly defined as, upon evaluation, activities that demonstrate success, produce 
an impact which is reputed to be good, and that can be replicated. More specifically, good practices 
facilitate learning and generate valuable lessons and innovative examples of relevance to potential 
dissemination and transferability to other contexts.  

In water development and management good practices should provide knowledge and concepts that 
can be used to develop new thinking about water development and the mainstreaming of water 
development and management issues into policy, inspiring new actions or changes to existing actions 
either in the water sector, or more broadly. They should also have ‘second order’ impacts including 
facilitating learning and generating valuable lessons and innovative examples that are of relevance to a 
potential dissemination and transferability in other contexts. 
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3.1.2 Impact Matrix 
The Impact Matrix below provides an analytical framework for determining the relative success of water 
development and management projects in dryland areas based on their impact on environmental and 
socio-economic factors. The starting point is that some water development projects in dryland areas 
adversely affect the environment and result in more insecure livelihoods and unsustainable crop and 
livestock production practices. This is shown by the two boxes on the left hand side. Successful water 
development and management projects in drylands, therefore, result in a shift from the current adverse 
environmental and socio-economic conditions to more sustainable environmental and socio-economic 
conditions with greater development potential (i.e. a shift from the bottom left hand to the top right 
hand). The adoption and use of good practice principles in water development and management in 
drylands are expected to underpin such transformation from unsustainable water development and 
management practices to sustainable outcomes. 

As with any analysis of impact, it is important, however, to bear in mind that a particular impact, for 
instance improved agricultural productivity, cannot be simply attributed to a particular water 
development project. There may be other factors or events that are correlated with the outcomes but 
are not caused by the water project. This may be due not only to increased access and use of water for 
agricultural production, but also to increased use of fertiliser. In this report, we relied upon studies that 
used qualitative and participatory methods to assess impact, as these methods provided critical insights 
into beneficiary perspectives on the impacts of water projects on agricultural productivity, livelihoods 
and welfare (cf. World Bank, 2000).  
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Figure 2 Impact Matrix on Water Development in Dryland Areas  

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Adverse environmental 
conditions 

Improved environmental 
conditions 

Fragile and 
unsustainable 
livelihoods 

More secure 
livelihoods 

 Good practices lead to  

• Livelihoods diversification 
• Improved agricultural production 
• Better resource governance (including active 

stakeholder engagement) 
• Benefits directed towards poorer strata of society 
• Increased and more sustainable water supplies 
• Employment creation (direct and indirect) 
• Augmentation of groundwater recharge 
• Better soil moisture retention and reduced flooding 
• Increased grass and fodder productivity 
• More sustainable biomass fuel availability 

 Poor practices lead to  

• Environmental degradation 
• Insecure livelihoods of farmers and pastoralists 
• Poor governance and conflict over resource access 
• Limited access and use of water, by poor especially 
• High unemployment 
• Marginalisation of dryland areas in development 
• Limited contribution of water projects to 

employment creation 
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3.2 Good Practice Case Studies on Water Development in Drylands 

Dryland areas present unique problems and challenges to planners and managers of land and water 
resources. For the most part, water resources dictate the nature of water development projects that can 
be implemented, and the types and extent of land use that takes place. In moving toward sustainable 
development and use of resources on these lands, the biophysical realities of dryland ecosystems must 
be recognised, but equally important, the necessary policies and institutional arrangements must be in 
place to mobilise human activities on the land in ways that are compatible with these biophysical 
realities. 

This section presents evidence of good practices in water development and management in dryland 
areas obtained from a review of case study experience from Africa, Asia and Latin America. This section 
first focuses on evidence of good practices at the policy and institutional level, paying particular 
attention to various water development and management projects at sub-national level. 

 

3.2.1 Pastoral water development in Chad 
In 2012, the Agence Française de Développement (AFD) evaluated 20 years of interventions in the 
pastoral water sector in Chad. The exercise covered 11 projects implemented in three areas of Chad 
between 1993 and 2013. It was undertaken so as to enable the agency to build on 20 successive years of 
support. The review had three objectives: i) Evaluate the overall relevance and coherence of 
interventions by the AFD Group; ii) Assess the performance of pastoral water projects; iii) Propose 
strategies for continuing the process (with significant changes) or gradually winding it down. 

Pastoral development theories and understanding of pastoral ecosystems have changed radically over 
the last 20 years. The unpredictable variability of rangelands can be a valuable resource for food 
production, and livestock mobility is now increasingly recognised as a crucial strategy in dryland settings. 
Pastoral systems are seen as a means of allowing humans to occupy drylands that may otherwise be at 
risk of being seen as, or becoming, unused. Drylands and pastoral rangelands suffer from unpredictable 
variability and that consequently mobile strategies are an effective and reasoned response to livelihoods 
in these locations. The approach makes what is a constraint to some livelihoods, such as intensive 
agriculture, as an advantage for mobile livestock rearing because in unpredictable environments it is 
essential to be in the right place at the right time to ensure that livestock get the best quality fodder. 
Quantity is no substitute for quality; therefore, mobility aids production. Various, but not all, African 
countries now recognise the value of mobility, and are gradually reviewing their policies on pastoralism 
accordingly.  

The strengths of pastoral systems have often been under-estimated and under-valued and also often 
considered to be of little economic importance; they are labelled as illogical, archaic and limited to 
subsistence. In most African countries with robust pastoral systems, however, they account for a 
significant proportion of GDP and represent exceptionally high returns on investment (African Union 
2010). They are also attracting attention as examples of resilience to climate change. It is often 
considered that modernisation and pastoralism are mutually exclusive and that, consequently, 
agricultural modernisation programmes, like development of irrigation schemes, still invest relatively 
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little in pastoral systems, even in countries where most agricultural GDP is derived from livestock 
production in drylands. 

The objective of AFD’s first projects in Chad were to safeguard pastoral mobility even when Chad still 
followed a policy of sedentarising and controlling mobile populations. Pastoral water was seen as a key 
instrument in sedentarisation, although many herders returned to transhumance as sedentary 
production proved unsustainable. The first pastoral water project funded by AFD in northern Chad in 
1993 (Borkou-Ennedi-Tibesti, BET) was a water sector project that not only aimed to provide water for 
herders in the north, but also to make productive use of unexploited pastures and install amenities 
along caravan routes. The Almy Bahaïm pastoral project in central Chad in 1994 marked the start of a 
new approach for AFD, with a focus on securing livestock mobility. Since then, AFD has provided 
uninterrupted support for pastoralism in Chad in virtually every pastoral area. Box 1 presents the main 
findings of AFD’s work in Chad and on the successes of pastoral water development there. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Box 1 Evaluation of AFD Group interventions in pastoral water development in Chad over the last 20 years 

Sustainability of pastoral infrastructures 

Over 1,100 pastoral water structures have been put in place in the last 20 years. A large proportion of them are 
wells (76 per cent), most of which have been rehabilitated, and the rest are ponds. These structures were 
installed in response to the high demand from herders, whose primary concern is being able to access water as 
they move around. The decision to select the installation sites in consultation with users represented a major 
methodological breakthrough in combining the projects’ social and technical imperatives. The deliberately 
temporary ponds established along the livestock corridors have been hailed as ‘the most useful contribution to 
herders’ daily lives’. 

Some structures in areas with insufficient water points to meet the growing demand from both humans and 
livestock are suffering from over-use. In addition to this, the quality of work has declined while costs have risen 
sharply, more than doubling per linear metre. This trend started a good decade ago and has accelerated over the 
last few years. This has been ascribed to: i) declining standards in national companies due to contracts being 
awarded to the lowest bidder; ii) procedures and governance across the procurement chain, which affect the 
entire chain and ultimately the quality of the works; iii) the fact that there are insufficient installations to meet 
demand. Another issue that needs to be tackled is the level of local water resources and water tables – especially 
given that the most recent studies on water resources in Chad date back to the 1960s. 

The way that facilities are managed has a significant effect on their sustainability. These projects run counter to 
mainstream systems for managing water installations, by opting to provide water free of charge and for amenities 
to be managed along customary lines, either by existing bodies (like the mixed committee in Abéché), bodies 
created with support (joint committees or conflict prevention committees) or other customary management 
systems (well managers). While these management systems have proved very effective in running the amenities 
peacefully (without violent conflict), the issue of investment finance and the rehabilitation of pastoral water 
points in Chad has yet to be resolved. 

Developing pastoral areas and supporting pastoral livestock-rearing systems 

Water is the key entry point for developing pastoral areas. In fact, it is the key to controlling land., Therefore, by 
using pastoral water as their entry point, these projects intervened at the keystone of the whole macro system. 
The decision to keep the number of new wells in more northern areas to a minimum and invest more in 
temporary ponds (the innovative strategy in Almy Bahaïm) is consistent with support for pastoral mobility. 
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As the key to developing pastoral areas, water should not be seen as a commodity but as a de facto instrument 
of governance, and treated accordingly. The projects addressed these issues by focusing on the ‘heritance’ 
aspect of the works as common assets, and defending them against the ‘ownership’ model promoted by other 
actors (mainly the World Bank), sometimes just a few kilometres away. 

This ‘heritance’ approach is particularly interesting when the water points are designed for pastoral use 
(especially by transhumant herders) in territories under the jurisdiction of cantons and sedentary villages, and 
was very helpful in strengthening and consolidating the spirit and logic of mobility based on secular relations of 
solidarity and mutual aid. 

In terms of environmental impacts, the projects followed an ‘ecologically cautious’ approach to limit the 
problems known to be associated with pastoral water development programmes. This resulted in some 
innovative and even brave technical choices, such as only using low-discharge structures to minimise the risk of 
overgrazing; designing water points that can only be used on a temporary basis, to avoid sedentarisation in the 
surrounding areas; intervening in the south as well as the north, by opening up unexploited pastures (by 
introducing new water points) to facilitate a better distribution of the pastoral herds spending the dry season 
there. Almy Bahaïm and PHPK also put a lot of effort into ecological monitoring – most notably with the study on 
the potential of rangelands, which involved a major mapping exercise. But despite the considerable resources 
invested in this aspect of their work, neither project’s impact monitoring and evaluation system was able to 
confirm or refute whether they helped regenerate plant cover or avoid its degradation. 

When considering the impact of water structures on peace and security, it is worth noting that while water, 
peace and physical security are closely inter-related, water is an ambiguous asset. Creating water points may 
reduce conflict, but may also increase it. AFD’s pastoral water projects in Chad have greatly reduced the 
incidence and gravity of conflict and are widely praised for their role in helping create political and institutional 
spaces to manage it. There have been no violent conflicts (involving death or serious injury to humans) over the 
water points and markers installed by these projects. In this regard, the approach adopted over the last 20 years 
is universally acclaimed as a success by previous evaluations, diverse interviewees and subsequent 
developments. The core principle of providing water free of charge was pivotal in limiting the risks of 
appropriation and exclusion associated with payment for water; and all the installations have been put to 
priority pastoral use as intended. Nevertheless, it is important to be cautious on this point: “In the absence of 
sufficiently refined observatories of conflicts associated with pastoral mobility and their evolution over time, it is 
difficult and dangerous to make hard and fast judgements about whether they have increased or diminished” 
(André Marty, April 2013). 

In terms of health, the question of water quality at pastoral water points is a more direct concern for pastoral 
water projects. The health hazards associated with ponds are a problem, but we should remember that 
transhumant herders’ main priority is still access to water on extremely long stretches of routes where people 
(and animals) may die of dehydration if there are no water points. Hygiene is a familiar issue in the water chain, 
and while pastoral and village wells may not be models of good drinking water, the quality of the water they 
provide is not everything. The fact that there is no health support for herders is an issue that future projects will 
need to address – especially, but not exclusively, with regard to women, who are starting to demand better 
reproductive health services (delivery conditions, contraception). A good gender approach would be helpful in 
this respect. 

Characteristics and limitations of the AFD approach 

AFD started implementing its pioneering approach in 1994. Its objective was to combine the installation of 
sorely-needed pastoral water structures with efforts to secure the strategies for mobility developed by 
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3.2.2 Integrated Approaches to Water Development and Management in Drylands 
Water and land use are inextricably linked together, but are not often managed in concert with one 
another, and as a result this has been one of the factors that undermined successful water development 
and management in drylands. Integrated approaches to water development and management in 
drylands have offered a policy and institutional framework for the coordinated management of water 
and land resources aimed at increasing or sustaining food and natural resource production while 
protecting the soil and water resources upon which this productive capacity depends (Brooks et al. 

different categories of pastoralist, and to link water works with initiatives to secure transhumance routes 
(markers). This positive recognition of mobile pastoralism as a relevant and effective mode of production, 
way of life and form of land occupancy was entirely innovative. 

Although it was still called ‘a pastoral water project’, the new logic introduced with Almy Bahaïm centred 
around maintaining herders’ mobility, ultimately viewing the provision of water a means to this end rather 
than an end in itself. This represented a crucial shift from the traditional ‘water sector’ approach to a 
systemic one, a decision that itself represents a major achievement – one that must be safeguarded no 
matter what direction AFD interventions in Chad take over the next decade. 

Another key achievement was reconciling the technical and social imperatives of these projects. Given the 
huge need for water, using pastoral water works as an entry point to support pastoral systems was and still 
is a highly relevant approach, despite its inevitable limitations. Installing new water points (especially surface 
water points and ponds) along the routes used by transhumant herders has helped secure a coherent 
network over thousands of kilometres of land. 

These installations have helped slow the descent of transhumant herders at the end of the rainy season, 
benefiting herders, their livestock and sedentary farmers further south, and reducing the risk of damage to 
fields and thus the incidence of conflicts. 

By prioritising support for customary modes of management, this approach has helped strengthen priority 
use rights over the right of appropriation, maintain the spirit of reciprocity between users and provide free 
access to water for livestock. All these factors have contributed to more peaceful management of shared 
resources – although the situation does seem to be deteriorating in high pressure areas such as the outskirts 
of Abéché. As a result of this approach, water is coming to be seen as an instrument of governance rather 
than a commodity. 

Where the approach seems to fall down, however, is in putting in place the monitoring, maintenance and 
management systems needed to ensure that these installations are sustainable. Some management bodies 
seem ill-prepared to take over when projects end, there is little local-level involvement by the technical 
livestock rearing services, and beneficiaries are not given any training on how to maintain water points. 

Envisioning the future through scenario planning workshops 

Local participants identified future drivers of change during three scenario planning exercises where water 
and mobility were repeatedly classified as the most important factors in this respect. Participants at each 
workshop emphasised that in order to be of genuine use to mobile communities, basic services (and 
especially education) need to become ‘mobile’ themselves, or at least not use modes of delivery designed 
for sedentary communities. The scenarios identified as the most desirable were those that safeguarded 
pastoral mobility. 
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1997). Implicit in integrated approaches to water management is the recognition that land and water 
use in uplands affects the flow and quality of water reaching downstream areas, and therefore there is 
need for a holistic approach that focuses on the watershed. Further, such approaches emphasised on an 
integrated and coordinated framework that addresses all aspects of water management from demand, 
supply, and allocation to participatory management of water. Taking cognisance of this, various 
integrated approaches to water development and management were promoted, and these include; 
watershed management approaches, integrated water resources management, and ecosystem-based 
approaches to water management. Many countries in Africa, Asia and Latin America adopted integrated 
approaches to water development and management, and implemented policy reforms that sought to 
put these approaches in place within national and regional policy frameworks. Efforts to sustainable 
develop and manage water resources in dryland areas has been facilitated by the adoption of water 
resources management laws, policies and strategies that reflect links between water, land, and related 
resources as well as between social and economic sectors. 

This section presents case studies of successful policy reform that established various integrated 
approaches to water development and management. We first look at IWRM-based policy reform and 
ecosystem-based approaches to water management. 

3.2.2.1 Integrated Water Resources Management (IWRM) 
The past two decades has witnessed a raft of changes in water management policy with an emphasis 
IWRM. The Integrated Water Resources Management (IWRM) paradigm has sought to 'promote the 
coordinated development and management of water, land and related resources, in order to maximise 
the resultant economic and social welfare in an equitable manner without compromising the 
sustainability of vital ecosystems' (GWP 2000: 22). In addition, a catchment or river basin approach 
promoted by IWRM-based policies, the establishment of decentralised and participatory water 
management bodies, and the associated devolution of responsibilities for water management to water 
users, has provided an effective policy and institutional platform for dryland water management. 

It is within this context that countries with significant dryland areas, such as Mali, Niger, Burkina Faso, 
Zimbabwe and South Africa have implemented IWRM-based water sector reforms. Mali introduced the 
Water Code in 2002, which provided for state ownership of all water resources, with a few limited 
exceptions. Burkina Faso’s Water Management Policy Act of 2001, amended in 2003 and Niger’s Water 
Code of 1998 followed the same IWRM principles (see Box 2).  

New water legislation, implemented as part of the water reforms, has paid attention to the links 
between land and water rights across different livelihood activities, mainly crop production and 
pastoralism. For instance, in Niger, the Rural Code was designed as a legal framework for all natural 
resources and socio-economic activities in rural areas. It therefore sets out principles for both water and 
land rights, which are then spelt out in implementing regulations and in the Water Code. Similarly, some 
laws take an activity, rather than a resource, as their entry point, and address issues concerning rights 
over the different resources that are instrumental to that activity. This is the case of “pastoral 
legislation” which typically covers issues relating to both land and water rights. 
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Box 2 Implementing IWRM in Burkina Faso 

Background - Problems and Constraints 

The frequency of droughts in Burkina Faso and its location in the Sahel contribute to the nation's water supply 
problems. Exacerbating this problem is increasing levels of agricultural growth, industrialisation and population 
growth in the context of frequent droughts. To address these complex and interrelated problems in the pursuit 
of national development goals, Burkina Faso embarked on a water sector reform process that sought to put in 
place a coordinated development and management of water, land and related resources in order to achieve its 
economic and social developments goals in an equitable manner without compromising the sustainability of vital 
ecosystems and the environment. 

In order to implement an IWRM-based water sector reform, the Government of Burkina Faso had to address a 
number of challenges, including legal, policy, economic, organisational capacity and technical issues. For 
instance: 

• Almost all the government’s ministerial departments were responsible for water under one or another 
of its form or uses. The lack of coordination between these various departments and their inappropriate 
functional structuring resulted in competence conflicts, as well as poor use of resources and limited 
effectiveness. 

• In terms of legislation, various revisions and amendments resulted in a maze of laws and statutes with 
limited harmony. In addition, the formal legal and administrative system took little account of 
customary laws and institutions that were central to people’s lives and livelihoods 

• From a fiscal point of view, there was limited application of the economic value of water in a sector that 
was more than 80% financed by external loans and donations.  

• Technically, there was limited collection, processing, and use of data in decision-making processes on 
water 

Implementing IWRM – Actions and Processes 

Since 1996, the Government of Burkina Faso, with the technical and financial support from the Danish Ministry 
of Foreign Affairs (Danida), started a process of implementing IWRM-based water sector reform. The reform 
process was based on a water resources assessment that examined various social, economic, political, 
environmental and institutional aspects. An Action Plan for Integrated Water Resources Management in Burkina 
Faso (PAGIRE) was formulated in March 2003. The Action Plan has as its overall objective to contribute to the 
implementation of IWRM adapted to the national context and the national policies, at the same time reflecting 
the principles of sustainable and ecologically viable rational water resources management. The underlying broad 
strategies of the planning process was to: implement an integrated approach rather than a sectoral approach; 
support for the Government to move to more of a facilitation role regarding water production and services and 
management of irrigation schemes; propose an institutional and human resource plan for the public 
administration of water resources; develop an efficient and stable management framework at appropriate 
ministerial levels and propose a staged restructuring process. Various institutions were established with different 
roles and responsibilities for water development and management. These included, a Permanent Secretariat to 
implement the decisions of the management committee of the Action Plan and a National Council for Water 
(CNE), at the national level, composed of representatives from the State, the local communities, the private 
sector and the civil society in its various components. CNE provides a multi-stakeholder consultative platform on 
national water development issues. The Basin Management Committee (CGB) is the consultation and decision-
making organ responsible for approving water development and management projects as well as water 
interventions in a basin. CGB is composed of representatives from water users, local communities and State 
agencies. 
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3.2.2.2 Ecosystems Approach to Water Management 
The Convention on Biological Diversity (CBD) describes the ecosystem approach as “a strategy for the 
integrated management of land, water and living resources that promotes conservation and sustainable 
use in an equitable way”. The IUCN elaborates on this definition and defines ecosystem approach as “a 
process that integrates ecological, socio-economic, and institutional factors into comprehensive analysis 
and action in order to sustain and enhance the quality of the ecosystems to meet current and future 
needs”. As such, ecosystem management embraces a holistic, inter-disciplinary approach that 
recognises the inter-connectivity between ecological, social-cultural, economic and institutional 
structures (Box 3). 

 

 

 

 

 

 

 

 

 

 

Box 3 The 12 Principles of the Ecosystem Approach 

1) The objectives of management of land, water and living resources are a matter of societal choice. 
2) Management should be decentralized to the lowest appropriate level. 
3) Ecosystem managers should consider the effects (actual or potential) of their activities on adjacent and 

other ecosystems. 
4) Recognizing potential gains from management, there is usually a need to understand and manage the 

ecosystem in an economic context. Any such ecosystem-management programme should:  
a. reduce those market distortions that adversely affect biological diversity;  
b. align incentives to promote biodiversity conservation and sustainable use; and  
c. internalize costs and benefits in the given ecosystem to the extent feasible. 

5) Conservation of ecosystem structure and functioning, to maintain ecosystem services, should be a 
priority target of the ecosystem approach.  

6) Ecosystems must be managed within the limits of their functioning. 
7) The ecosystem approach should be undertaken at the appropriate spatial and temporal scales. 
8) Recognizing the varying temporal scales and lag-effects that characterize ecosystem processes, 

objectives for ecosystem management should be set for the long term. 

Then there is the Basin Agency, is the executive organ, focused on technical aspects of water management 
within a basin. It provides technical advice to water users and collects water resource information for the basin. 
Below, the basin level institutions, there are Water Local Committees (CLE) that are responsible for the 
development and management of sub-basins, aquifer, rivers, and urban agglomeration. 

Outcomes and Lessons Learned 
Burkina Faso was able to carry out its water sector reform process based on IWRM principles, and the water 
policy adopted in 1998 was successfully updated and enshrined the fundamental IWRM principles in the water 
laws and regulations. The key lessons to be learnt from the successful water sector reform in Burkina Faso are; 
political will at the highest levels should be established at an early stage and the overall process should be firmly 
anchored in the responsible ministry and ministry staff should be involved in all activities; the planning process 
should be supported by a communication strategy for involvement of stakeholders, technical and financial 
partners; institutional reform possibilities should be considered during the process; IWRM principles need to be 
studied and adapted to the national context; stakeholder groups should be formed to discuss the plan and 
allowed enough time for comments and endorsement; decision-makers at many levels should participate in the 
consultative processes; prioritisation of issues need to be based on rational methodologies; proposals and 
approaches need pilot testing in a basin where economic, social and environmental stakes are high. 

(Source: Jérome Thiombiano, Case Study: Action Plan for Integrated Water Resources Management in Burkina 
Faso 
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Ecosystem approach is increasingly being used in the management of water especially in dryland areas. 
This is precisely because of the benefits of a holistic, landscape based approach would provide to fragile 
systems such as dryland ecosystems but also of the crucial role water resources play in the delivery of 
many ecosystem services, including provisioning services such as biomass and crop production, as well 
as cultural, regulatory and supporting services. Water resources are also a key ingredient in enhancing 
food production—not just through irrigation of crops, but through better management of rainwater and 
water for livestock, forests, and fisheries. Maintaining healthy ecosystems to ensure water availability 
and other ecosystem services is essential for long-term food security (Nellemann et al. 2009). Therefore, 
some countries have successfully put in place policy approaches that integrate landscape elements in 
agro-ecosystems and non-agricultural ecosystems, and managing these towards delivery of the full 
range of ecosystem services – ecosystem approach (Box 3 and 4) This has meant that when decisions are 
being made about water development and related allocation to different sectors, the whole range of 
ecosystem services, their benefits (values) and costs (social, financial, water) have to be taken into 
account (TEEB 2010). Well-balanced decisions can then be made about trade-offs and, ideally, 
ecosystem services can be enhanced (Bennett et al. 2009). 

 

 

 

 

 

 

 

 

 

 

 

 

Box 4 The Okavango River Basin – An Ecosystem Approach to Water Management 

Background and Problems 

Freshwater is the major environmental and socio-economic resource in the Okavango River Basin (ORB), directly 
supporting all human activity, vegetation, and wildlife habitats and their associated productivity. The productivity 
associated with freshwater use and its related aquatic ecosystems is estimated at approximately 25% of GDP in 
the basin as a whole, with considerable inter-country variability. Freshwater is also the natural resource most at 
risk since there is no economic substitute for the basin’s watercourses and associated aquifers. The status of the 
resource and characteristics of the freshwater balance in the basin are critical for development and are 
irreplaceable global environmental assets. 

The ORB is already subject to demands for water and land from agriculture, urban, tourism, and industrial 
development both within and outside the basin. Population growth and shifts in consumption patterns are driving 
increased pressure on the ORB’s water resource base and associated environments. There are significant external 
linkages to the basin’s water resources beyond the hydrological and topographic systems. The most significant 
include demands for water abstraction by Namibia; demand for water for agriculture in Angola and by the 
Okavango Delta in Botswana. This Delta provides a staging area for birds migrating to southern Africa during the 
boreal winter and is a storehouse of globally significant biodiversity, as well as a popular, high-end, international 
tourism destination.  

9. Management must recognize that change is inevitable. 
10. The ecosystem approach should seek the appropriate balance between, and integration of, conservation 

and use of biological diversity. 
11. The ecosystem approach should consider all forms of relevant information, including scientific and 

indigenous and local knowledge, innovations and practices. 
12. The ecosystem approach should involve all relevant sectors of society and scientific disciplines. 

(Source: Shepherd, Gill,2004: 2) 



Good Practices in Water Development for Drylands  30 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

While the population within the ORB is currently estimated at approximately 580,000, demands from population 
centres outside the basin in Namibia and Botswana are now significant. The intra-basin population comprises 
predominantly low-income mixed agro-pastoral communities who are highly dependent on freshwater resources 
for their livelihoods, as well as demands from international tourism and the tour operators who cater for this 
market. In contrast, the extra-basin population creating a demand for inter-basin water transfers is largely urban 
with associated industrial pressures. 

A small section of the Okavango River is the only portion of any perennial river to lie entirely within Namibia and 
is, therefore, a first candidate in Namibia’s search for additional water resources. Namibia has led the way in 
water demand management in the region but still faces unprecedented levels of demand for municipal and 
industrial water, particularly in its central area, which lies outside the ORB’s active system boundaries. In 
addition, it is anticipated that population, commerce, and trade will increase and current levels of water use in 
the basin will rise in Angola. The demands on the basin’s water resources, consequently, have ramifications far 
beyond the basin’s physical boundaries and there is the potential for competition for them between intra-, inter- 
and extra-basin users. There are a number of situations that can lead to competition over the ORB’s water 
resources, especially between Angola and Namibia in the upper part of the river, and between Namibia and 
Botswana in the downstream where the river ends in the Okavango Delta. In the north, it is likely that there will 
be demand for dams to store water for people and agriculture and hydropower. Namibia had plans for a 
hydroelectric dam on the river just upstream of the Delta, although this has now been shelved, but Namibia has 
previously, and still today requires and is requesting water from the river along the Caprivi for the capital and 
beyond. Both abstractions and dams could change the river’s flow and trap sediments, altering the functioning of 
the Okavango Delta downstream in Botswana. Namibia’s previous proposal to draw water from the river caused 
discussion between it and Botswana, who wanted and continues to want to maintain water levels in the 
Okavango Delta for its lucrative tourism industry. 

These varying kinds and levels of dependence upon the basin’s water and dependent natural resources in each 
country create problems in the development and agreement upon a coordinated and integrated basin-wide 
water resource development and management plan and approach. In addition, there are also concerns in all 
three basin states that, to some extent current, but more so future, national development patterns might 
become unsustainable and result in modified water quantity, quality, and sediment flows. Botswana and Namibia 
are already water scarce and it is expected that future water scarcity could severely limit economic development 
and at the most extreme possibly raise water resources management to a national security issue (Turton and 
Ashton 2008). 

Climate change will only exacerbate the situation as scenarios project that drier conditions will accompany 
increased abstractions, with potentially significant impacts on the Delta’s southern reaches in particular. It could 
result in both reduced water use and less groundwater recharge, adversely affecting some 47,000 people living in 
Maun and along the downstream Boteti and Kunyere rivers (Ringrose 2008). Without due care and attention, all 
these issues could outpace policy and institutional response in riparian countries.  

Basin Management 

Although there are competing demands for water among the riparian countries, they have made concerted 
efforts to manage water resources in a coordinated and integrated manner. In 1994, Angola, Botswana, and 
Namibia formed the Permanent Okavango River Basin Water Commission (OKACOM). Its objective is to act as the 
technical advisor to contracting parties on matters of common interest relating to the conservation, 
development, and utilisation of water resources in the Okavango River Basin (OKACOM 1994). This entails 
promoting coordinated and sustainable water resources management while addressing the legitimate social and 
economic needs of the riparian states.  
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OKACOM is guided by a shared vision to anticipate and reduce unintended, unacceptable, and often unnecessary 
impacts on the ORB system. Operational principles of equitable allocation, sustainable utilisation, sound 
environmental management, and balancing water demand and supply support the vision. OKACOM’s mandate 
requires it to investigate the pre-requisites and set-up conditions to determine the long-term safe water yield 
available from the river; estimate reasonable water-demand scenarios from consumers; prepare criteria for 
conservation, equitable allocation, and sustainable water use; investigate water infrastructure; recommend 
pollution prevention measures; develop measures to alleviate short-term difficulties, such as temporary droughts 
and floods; and visibly alleviate poverty in riparian communities through resource-management options 
(OKACOM 1994). OKACOM initiated a Transboundary Diagnostic Analysis (TDA) in 2003 to critically identify 
emerging issues and trends in the ORB. The results informed an IWRM-based Strategic Action Plan (SAP) that 
constituted the backbone of OKACOM’s programs. The TDA assessed the basin status; identified causal chains 
among the issues; and was used as a diagnostic tool for measuring the SAP’s effective implementation. The TDA 
process used an Environmental Flows Assessment methodology to improve understanding of the implications 
that changes in flow regime may have on basin ecological systems (broken down into various bio-physical 
systems components), socio-economic conditions (livelihood strategies), and the Okavango River Basin’s overall 
macro-economic system. A specially developed decision-support system was used in the integrated basin-flow 
assessment that assessed ‘triple bottom line’ impacts (ecological, socio-economic, and macro-economic) of 
possible development scenarios in the basin. A special component on payment for ecosystem services (PES) was 
built into OKACOM’s SAP to reinforce the possible methodological options of a tri-country benefit-sharing 
approach. In addition, under Botswana’s Okavango Delta Management Plan (ODMP), completed in 2008, a study 
was conducted on the economic value of the Okavango Delta as a step in providing management with some 
decision support tools. ODMP’s goal was to integrate resource use and conservation of the Okavango Delta 
wetland’s resources and the surrounding environs. Development of the ODMP was based on the principles of 
ownership and accountability and stakeholder participation among all affected parties was a key component of 
the plan. The ecosystem approach and IWRM were also both major planning tools in the ODMP. Climate change 
scenarios were examined as part of the scenario analysis process. Ultimately, these analytical tools are being 
used to guide OKACOM in how best to define ‘acceptable development space’ in the basin that can sustain 
fundamental development needs without undermining the river’s stability and functionality. 

Basin Management 

Although there are competing demands for water among the riparian countries, they have made concerted 
efforts to manage water resources in a coordinated and integrated manner. In 1994, Angola, Botswana, and 
Namibia formed the Permanent Okavango River Basin Water Commission (OKACOM). Its objective is to act as the 
technical advisor to contracting parties on matters of common interest relating to the conservation, 
development, and utilisation of water resources in the Okavango River Basin (OKACOM 1994). This entails 
promoting coordinated and sustainable water resources management while addressing the legitimate social and 
economic needs of the riparian states. The Commission is guided by a shared vision to anticipate and reduce 
unintended, unacceptable, and often unnecessary impacts on the ORB system. Operational principles of 
equitable allocation, sustainable utilisation, sound environmental management, and balancing water demand 
and supply support the vision. 

The Commission’s mandate requires it to investigate the pre-requisites and set-up conditions to determine the 
long-term safe water yield available from the river; estimate reasonable water-demand scenarios from 
consumers; prepare criteria for conservation, equitable allocation, and sustainable water use; investigate water 
infrastructure; recommend pollution prevention measures; develop measures to alleviate short-term difficulties, 
such as temporary droughts and floods; and visibly alleviate poverty in riparian communities through resource-
management options (OKACOM 1994). OKACOM initiated a Transboundary Diagnostic Analysis (TDA) to critically 
identify emerging issues and trends in the ORB. 
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3.2.2.3 Watershed Services – Payment for Environmental Services 
Within a watershed, the quality, quantity and timing of water draining into and flowing along rivers, and 
available to downstream users, depends on the particular types and distribution of vegetation, the 
underlying geology, the soil types and, more importantly, the way that land is used and managed (Smith 
et al, 2006). As a result, people’s water security, especially downstream water users, can be influenced 
by the management regime in their watershed. Therefore, one way of ensuring the effective 
management and development of water resources in a watershed that ensures the water security of 

The results informed an IWRM-based Strategic Action Plan (SAP) that constituted the backbone of OKACOM’s 
programs. The TDA assessed the basin status; identify causal chains among the issues; and is used as a diagnostic 
tool for measuring the SAP’s effective implementation. The TDA process used an Environmental Flows 
Assessment methodology to improve understanding of the implications that changes in flow regime may have on 
basin ecological systems (broken down into various bio-physical systems components), socio-economic 
conditions (livelihood strategies), and the Okavango River Basin’s overall macro-economic system. A specially 
developed decision-support system is being used in the integrated basin-flow assessment that assesses ‘triple 
bottom line’ impacts (ecological, socio-economic, and macro-economic) of possible development scenarios in the 
basin. A special component on payment for ecosystem services (PES) is expected to be built into OKACOM’s SAP 
to reinforce the possible methodological options of a tri-country benefit-sharing approach. In addition, under 
Botswana’s Okavango Delta Management Plan, a study was conducted on the economic value of the Okavango 
Delta’s  ecosystem services as a first step in providing management with some decision support tools. Climate 
change scenarios were examined as part of the analysis process. Ultimately, this analytical tool is used to guide 
OKACOM in how best to define ‘acceptable development space’ in the basin that can sustain fundamental 
development needs without undermining the river’s stability and functionality. 

One constraint to OKACOM’s capacity to manage trans-boundary water resources in the ORB is its role as strictly 
an advisory body. As such, it can promote liaisons among the countries, foster information sharing, and provide 
information to the three nations on water-resource management issues in the Okavango basin. Actual water-
resources management, however, remains the responsibility of respective governments. OKACOM started its life 
as an important transitional institutional channel for cooperation, communication, partnerships, and trust-
building. It appointed a full-time Executive Secretary and secretariat based in Maun, in Botswana in 2008, and 
may eventually become able to actively undertake management actions on behalf of the respective governments 
(UNEP 2005, 38). 

Lessons Learned 

OKACOM has successfully brought the riparian countries together to put in place a policy and institutional 
strategy for the integrated management of land, water and living resources that promotes conservation and 
sustainable use in an equitable way. Cooperation among states and between nations and civil society to manage 
transboundary water resources is a significant shift away from top-down approaches to water rights that have 
been historically prevalent in many places. OKACOM’s framework analysis under the TDA/SAP viewed the ORB as 
a whole treated the system in an integrated fashion that cut across national political boundaries. It also 
recognised and addressed pressures from outside the hydrologically active basin. Through its goal to secure 
poverty eradication without undermining the integrity of ecological systems, OKACOM itself also acknowledges 
how changes to ecosystem services will affect economies and livelihoods. Thus, OKACOM consolidates the 
political basis for transboundary ecosystems approach to water development and management and continues to 
provide a unifying structure for cooperation.  

(Based upon Roy et al, 2011:22) 
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downstream water users is to have an incentives-based approach to watershed management. Payment 
for watershed services is an approach that can ensure both water security for downstream users and 
maintaining adequate flow regimes (Box 5). 

The basic principle behind PES is that communities in a position to provide environmental benefits 
should be compensated for the costs of these services, while the beneficiary sector in a society should 
pay for them. PES schemes strive to establish appropriate pricing, institutional, and redistribution 
systems that will eventually lead to behavioural changes and sustainable and socially optimal land use. 
The potential for developing markets for watershed services is a very promising one, when considering 
the critical role of these services in securing water supplies for millions of people. According to Smith et 
al (2006) providing incentives by paying land and water managers to maintain watershed services is an 
innovative way of strengthening water security and improving water management practices. In fact, 
there is an increased willingness of the beneficiaries to pay for services, as awareness is growing of the 
importance of conserving upper watersheds for the maintenance of water services downstream. 

The past decades have witnessed a range of pilot schemes on Payment for Ecosystems7 that have been 
developed and implemented with some success. The key aspects that should underpin the 

establishment of a payment scheme for watershed services are highlighted in Box 5. 

 

 

 

 

 

 

 

 

 

 

 

 

Watershed PES schemes have been put in place in Bolivia, where Robertson & Wunder (2010) have 
analysed the ‘Water Sowing Project’ (Siembra del Agua), a pioneer PES effort led by ICO (Eastern 
Training Institute). This project addresses the needs of over two thousand water users in a number of 
semi-arid micro-watersheds in the provinces of Santa Cruz, Florida and Vallegrande, and promotes the 

                                                           
7 Some of the PES schemes were referred to as water banks, water trading schemes or water subsidies, but were 
essentially PES schemes. 

Box 5 Key Aspects of a Payment Scheme for Watershed Services 

A. Identifying and Valuing Watershed Services 
a. Identification of Services 
b. Valuation of Services 

B. Designing the Payment Scheme 
a. Define objectives and Baseline 
b. Assess Scheme Type and Design 
c. Sustainable Finance Strategy 

C. Identifying Buyers, Sellers and Partners 
a. Determination of Buyers and Sellers 
b. Identification of Intermediaries and technical support needs 
c. Stakeholder institutional analysis 
d. Communicating for stakeholder engagement 

D. Making the Rules 
a. Agreement of legal and institutional framework 
b. Specification of contractual obligations 
c. Compliance enforcement 

E. Negotiations – this cuts across the key aspects above 

(Source: Adapted from Smith et al, 2006: 18) 
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creation of conservation areas around headwaters to improve water quality and quantity, and prevent 
increasing scarcity and deterioration due to intense irrigation, cattle ranching, and deforestation and 
population growth.  

Several communal agreements were signed, following different options including cash payments for 
water services, donated transfer of properties from private owners to the communities, secession of 
private property for the protected area while maintaining private formal owners, and complete 
expropriation by the community. The water flow actually increased in the whole region since the 
establishment of the protected area, to the benefit of local farmers and their crops. However, it seems 
that more thorough hydrological studies are needed to confirm this positive effect. Land use change led 
to improved water quality and positive environmental and health effects within communities. 

The existence of strong and undisputed land tenure is a prerequisite for the creation of successful PES. 
The inequitable distribution of property rights or the persistence of unclear land tenure regimes, due to 
the disruption/collapse of traditional communal systems, can prevent the establishment of PES. This 
may exacerbate conflicts over resources and make the distribution of payments to land users 
problematic. In such regions, securing access to the resource base through land tenure reforms remains 
a considerable challenge. An example is given in Box 6. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Box 6 Protecting Watersheds – A Water Protection Fund in Quito, Ecuador 

The Water Protection Fund (FONAG) was created in 2000 in response to the pressing need for better 
management in the watershed that provides Quito’s water supply. The fund was created by a local NGO, 
Fundacion Antisana, and The Nature Conservancy (TNC), after the Ministry of Environment commissioned the 
development of a management plan for two reserves in the upper watershed. It was designed to run for 80 
years, to ensure long-term institutional and political legitimacy. In 2006, the fund’s endowment was US$ 3.5 
million, but was expected to grow to US$ 7.4 million by 2010. Essential to its success was the fact that the fund 
had strong support from the Mayor of Quito and other influential parties who championed the plan, and from 
the two major water users in the watershed, the water and electrical utilities. 

Ecosystem services provided: Watershed conservation to enhance drinking water quality in the city of Quito. 

Stakeholders Involved: 

• Buyers: FONAG and its contributors. EMAAP-Q, the water utility in Quito which contributed over US$ 3 
million, with smaller contributions by TNC, an electrical utility, a brewery and the Swiss development 
agency 

• Sellers: Watershed managers and advocates. Those who undertake reforestation, surveillance of 
protected areas, sustainable management in agriculture, and development of ecotourism, training, 
communication and environmental education. 

• Intermediaries: FONAG, Fundacion Antisana, and TNC. Several intermediaries worked to establish 
FONAG which now acts as intermediary and buyer. The fund is run as a non-declining endowment - 
only investment returns are distributed for watershed management. 

In the future, there is need to attract more investors, to expand the fund and broaden the decision-making 
base and ensure that the interests of stakeholders, such as poor people, are not overlooked.(Source: Smith et 
al, 2006:54) 
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3.2.2.4 Integrated Watershed Management 
Integrated watershed development and management (IWDM) in dryland areas (and elsewhere) is 
viewed as a vehicle for both local development through the sustainable management and rehabilitation 
of degraded watersheds (cp Farrington et al, 1999). Integrated watershed development and 
management focuses on building integrated technical interventions for soil and water conservation and 
strong institutional arrangements for collective water management and market-related innovations that 
support and diversify livelihoods. This concept ties together the biophysical notion of a watershed as a 
hydrological landscape unit with that of community and institutional factors that regulate local demand 
and determine the viability and sustainability of such interventions (Liniger et al., 2011; WOCAT, 2012).  

In India’s dryland areas, integrated watershed development and management approaches were 
commonly practised in areas characterised by low productivity, degraded natural resources, and 
widespread poverty. In view of this, development planners in India implemented IWDM approaches 
with the view to not only addressing environmental degradation, by stabilising soil, water and 
vegetation resources, but also reducing rural poverty by enhancing the productivity of natural resources 
and livelihood activities in ways that are ecologically and institutional sustainable. An example is given in 
Box 7. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Box 7 The Indo-German Watershed Development Programme in Maharashtra, India  

Background 

Watershed development has a long history in Maharashtra, dating back to the 1900s (Samuel et al, 2000). 
Invariably, watershed development was mainly focused on mitigating the devastating impacts of droughts and 
famine in Maharashtra especially on non-irrigated areas. In the 1940s, the Bombay Land Improvement Schemes 
Act (1942) became the precursor for the Government of India’s Model Bill on Soil and Water Conservation for 
enactment by all states in the post-independence period. Following the 1972 drought, the Employment 
Guarantee Scheme (EGS) was initiated in the state and subsequently Comprehensive Watershed Development 
Programme (COWDEP), in 1982, which saw the first steps in the direction of a systematic watershed 
development approach within government programmes, which were consolidated in 1993. The shift to 
watershed development in Maharashtra was facilitated by some pioneering examples of watershed 
development being undertaken in the state by motivated individuals and organizations in villages such as 
Ralegaon Siddhi, Agadgaon, Pimpalgaon Wagha, and Hivre Bazar. 

Even though the state had undertaken different conservation activities such as farm bunds and nalla bunds since 
the early 1970s, the concept of integrated biophysical treatment of a watershed with the involvement of the 
community as the driving force came into existence with the emergence of villages in the drought-prone areas of 
the state. More than half the state being drought-prone and agriculture activities determined by the vagaries of 
nature, these villages came as a ray of hope for development practitioners, policy makers and village 
communities at large. 

Some of the reasons for this state of affairs were as follows: 

• Lack of comprehensive and integrated planning and implementation 
• Inability to treat both upper and lower catchment areas as one unit. In this case, the upper 

catchment, which had forests, was under the management of the Forestry Department which did 
not allow any other department or agency to “work on its land”. 
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• Working plans for different state agencies working in the area were not synchronised. For instance, 
working plans of the Soil Conservation Department and Forestry Department were not coordinated. 

• Little or no involvement of the local people in natural resources management, partly due to highly 
standardised technical procedures that the State sought to implement. As such, local preferences, 
needs and approaches were not accommodated. 

• Lack of awareness amongst the villagers of the benefits of watershed development. Local 
communities treated government effort to watershed development and rehabilitation as 
employment-generating activities rather than as measures that could enhance their own livelihood 
activities. Since they did not contribute towards costs, either by way of voluntary labour or cash, 
they did not have a sense of ownership and responsibility towards watershed activities 

• Since the villages were not adequately organised or convinced of the need of social discipline they 
made no efforts to protect the watershed structures or trees planted as part of reforestation 
activities.  

Change Process 

In 1981, the Government of Maharashtra launched Comprehensive Watershed Development Programme 
(COWDEP) to address the issue of the recurrent drought and crop failures. The emergency relief scheme called 
Employment Guarantee Scheme (EGS) was drawn upon to fund this effort. The EGS guaranteed employment to 
every adult in rural areas at a wage level sufficient to ensure a minimum level of subsistence. Employment in EGS 
was mainly on moisture conservation and water conservation works (e.g. percolation and storage tanks), soil 
conservation and land development works, afforestation, roads, and flood protection schemes. As such, EGS 
were aimed at constructing water development assets and infrastructure which will have a longer-term 
developmental role.  

Although there was a lot of achievement, COWDEP failed in terms of drought-proofing and improving agricultural 
production. One of the key aspects that were recognised by both government and non-governmental agencies 
was that unless people were involved and adequately supported in terms of timely technical, financial and 
managerial inputs, watershed development as an effective strategy for drought-proofing would not be realised. 
There was therefore need for collaboration between government and non-governmental organisation, and more 
importantly, the genuine participation of local people in watershed development and management activities.  

It was at this point, in 1993, that the Indo-German Watershed Development Programme (IGWDP) was initiated, 
as a collaborative program between government and non-governmental organisation, and with the participation 
of local communities, at regional and state level. IGWDP’s guiding philosophy was the need for collaboration 
among village-level organisations, NGO’s skilled in social organisation, and government agencies skilled in 
technical skills and with the power to implement public policy decisions. 

IGDWP developed elaborate procedures to cut through bureaucratic turf wars and red tape, ensuring that funds 
move quickly. Further, it established that: 

• Investment in physical capital only commences only after evidence of social organisation which ensured 
that people will work together to maintain the investments. IGWDP committed 12 to 18 months to 
develop village social organisation prior to venturing into watershed development 

• Entry point projects and activities, that has nothing to do with watershed development per se but 
addresses villagers’ felt needs, were funded and actively supported. This was aimed at generating 
enthusiasm for integrated watershed development project. 
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By June 2002, the IGWDP had undertook development programmes in 146 villages, covering 137 000 hectares 
and involving 78 NGOs (WOTR). 

Impacts of Watershed Development  

The idea behind the integrated watershed development project was to use a combination of technical and 
institutional means to move the water resources, soil, environment and the supply of products such as fuel, 
fodder from a low level of equilibrium to a higher one. The IGDWP was successful in many ways, namely; 

Impacts on the Ecosystem 

• IGWDP was successful in increasing soil fertility and soil moisture due to the implementation of soil and 
water conservation measures, construction of ‘vermi-composting’ units and plantation of ‘glyricidia’ 
saplings. This has resulted in increasing crop productivity by approximately 30–35 % 

• Restriction of access to common land and pasture land led to a reduction of erosion.  
• Due to reduced soil loss and improved farming approaches, the organic carbon content and availability 

of nitrogen, phosphorus and potash (or NPK) has been seen to increase in the soils on farms of 
beneficiary households located in the National Watershed Development Programme for Rainfed Areas 
(NWDPRA) watersheds (AFC, 1999) 

• Developed watersheds could tolerate longer dry spells compared to untreated watersheds. This is 
mainly because the soil moisture status and water holding capacity of the soil improved with treatment. 
This is reflected in people saying that the productivity of the plots has improved after watershed 
treatment 

• Improvement in agronomic practices, such as, maintaining soil cover and cultivating across the slope to 
encourage infiltration and reducing run-off 

Impacts on Water Resources 

Rise in water table:  Watershed management led to a rise in the water table, a crude indicator of an increase in 
underground water resources. For example, in the upper region of Maharashtra, the water table increased by 
0.40 meters as of March 1998. Similarly it increased by 0.60 meters and 1.20 meters in the middle and lower 
regions respectively. This is substantial given that the actual rainfall and the number of rainy days during 1997-98 
were less than the normal rainfall in the region. The streams, which dried in the middle of December, continued 
till the end of February in the post-project phase. Tanker trips were also minimized. 

Change in Life of Wells and Streams; Rise in Water-level and Number of Wells - In Mendawan watershed 
(IGWDP) in Ahmadnagar district, the life and number of wells in the watershed has increased The water level has 
increased as a result of watershed treatment projects, which has led to the increased life of wells, with water 
becoming available for 11 to 12 months in the year, which helped irrigation and increase in agricultural 
productivity by nearly 50 per cent. In Dornali village where the stream flowed up to November prior to the 
watershed programme, it was reported that the stream flowed till the month of March or later, even under 
normal rainfall conditions. 

Before watershed development was introduced in Mendawan only 40 of the 75 wells had water and that too for 
just eight months. After watershed development programme, streams flow for 11 to 12 months even in a dry 
year. With specific reference to wells, 54% of the wells remained dry in the summer before the intervention 
(1993), only 14 per cent were dry in the summer of 1998. The average water level of the wells from the ground 
level in the summer months increased from 4.2 feet to 8.8 feet in some wells under observation (NABARD, 1999).  
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In Sherikoldara watershed (IGWDP) the number of wells increased from 122 to 143 during 1994-2000 (the 
project period) while the number of perennial well increased from eight to 32 and defunct wells came down 
from 59 to seven (WOTR, 2002). Increase in drinking water:  One of the main objectives of watershed 
development programmes, especially in drought-prone regions, is to improve the availability of water for 
drinking and domestic purposes (including water for cattle). In IGWDPs in Maharahashtra, there was a notable 
increase in drinking water through an increase in groundwater recharge, which in turn, led to increased 
productivity and life of wells. In addition, increase groundwater recharge led to the development of new wells 
which provided drinking water for humans and livestock. For example, in watersheds like Sherikoldara and 
Darevadi (IGWDP), potable drinking water schemes lifting water from the local source started after the 
watershed programmes. It is also reported that during the year 2002-03, WOTR promoted 41 potable drinking 
water projects in different watershed projects through other sources of funds. Improvement in water quality: 
Implementation of better land management, such as land management near streams, and stream 
management, as well as improved soil and water conservation practices in Mendawan resulted in the reduction 
in run-off pollution. Impacts on Agriculture: One of the major objectives of watershed development 
programmes is to create conditions for improvement of agricultural production in rainfed and irrigated areas. 
Broadly, in IGDWPs, there was a significant increase in the value of agriculture production and the volume of 
production was noted due to an increase in irrigated lands, bringing non-crop land under production, 
increasing cropping intensity, changing the cropping pattern and adopting better farming practices. Rainfed 
Agriculture:  In the IGDWP there were remarkable improvements in the productivity of rain-fed agriculture 
through the conservation of soil on rain-fed plots, and activities to retain soil nutrients and concentration of 
moisture. As such, soil and water conservation treatments, coupled with specific productivity enhancement 
measures, have definitely increased productivity or at least helped to stabilize the kharif (i.e., summer crop) 
and, in some places, allowed a rabi (winter) crop, especially under normal rainfall conditions. The improved 
productivity of rain-fed agriculture has contributed to improved and more secure livelihoods for dryland 
farmers to the extent that villagers in IGWDP are able to fully meet their food requirements. Irrigated 
Agriculture:  It was generally observed that irrigated agriculture increased with the implementation of 
integrated watershed development and management approach in Maharahashtra, even in downstream areas, 
thorough increased availability of ground and surface water. Irrigation intensity increased as water harvesting 
structures in the drainage lines raised the groundwater level, thus promoting irrigation development, especially 
micro-irrigation. An increase in the number of wells, associated with improved groundwater resources, led to 
an increase in total irrigated area. The area irrigated on beneficiary farms by other means, i.e. from developed 
water resources as check dams and flowing streams, increased by more than 100 per cent in all watersheds, 
and to a maximum by of 458 per cent in Nune-gavadi watershed. To mitigate the differential benefits between 
irrigators and non-irrigators, IGDWP insisted that no farmers would drill any boreholes which draw more than 
traditional open wells. Further, no farmers were allowed to take-up water intensive crops such as sugarcane, in 
response to higher water supplies. Livestock Impact: Improvements in fodder production as a result of 
integrated watershed development and management activities led to an increase in the number of quality 
livestock. In addition, new dairy enterprises were established in Maharashtra due to the increase in area under 
fodder cultivation. There is also a shift towards bigger milch animals, the numbers of which seem to be rising, 
especially crossbred cows. In some watersheds, grazing restrictions have led to a change in herd composition 
and a shift from open grazing to stall-feeding. For example, in Sukhomajri, there has been a shift from goats to 
stall-fed buffaloes and an improved breed of cows (Kerr 2002). In Sherikoldara (IGWDP) the number of 
crossbred cows has increased from 16 to 174, and milk production from 100 to 1,350 litres, between 1994 and 
2000. Impacts on livelihoods: It was noted that watershed treatment led to higher diversification and risk 
spreading as integrated watershed development programmes took water resources as an entry point to 
stabilize and build sustainable livelihoods. 
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3.2.3 Governance and Institutional Arrangements to Ensure Sustainability 
Effective management and development of water resources requires not only an institutional 
framework that sets the formal and informal rules (or norms) governing water resources, but also  
provides a system of governance in which local people not only participate, but take ownership of the 
decision-making processes. Although the implementation of decentralised water governance 
frameworks are fraught with challenges, the Office du Niger in Mali has achieved some success in 
reforming and establishing governance arrangements that have ensured ownership and participation of 
local water users (Box 8). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Since water is crucial to any livelihood activity, its availability and access is very important for those inhabiting 
the watershed, especially the resource-poor. Marginal farmers relying on rainfed agriculture, agro-pastoralists 
and pastoralists benefited from the improved natural resource base directly by increasing their productivity of 
their livelihood activities. It is important to note that although the contributions of integrated watershed 
development and management to local livelihoods have been remarkable, not all farmers benefited. 
Improvements in land resources associated with integrated watershed management did not directly benefit 
the landless due to their lack of access to land. 

(Sources: Kerr et al, 2000; Samuel et al, 2000) 

Box 8 Successful Public Large Scale Irrigation in Mali – Office du Niger 

Office du Niger (ON), located in the heart of Mali, is one of the oldest and largest smallholder irrigation 
schemes in sub-Saharan Africa. When development of the scheme began in 1932 it had been intended to 
develop about 1 million hectares over a period of 50 years. By 1982, however, only 60 000 hectares had been 
developed, of which a large part had been abandoned due to poor maintenance and operation. Cotton 
production had ceased, and average paddy yields had slumped to 1.6 tons/hectare. Attempts to rehabilitate 
the scheme proved successful when physical investments to improve water security were matched with 
institutional reforms. An impressive turnaround was subsequently achieved: in addition to the 50,000ha that 
was still in use at the time, about 10,000ha of previously abandoned land was reclaimed and put to productive 
use, and average paddy yields increased to 6 tons/ha. Operations and maintenance cost recovery reached 97 
percent. These results were attributable to factors including: 

• More participatory approaches that engaged farmers in management decisions, e.g. on O&M fees 
• Institutional restructuring, including privatization of commercial functions, contracting maintenance 

works to private sector, downsizing of the management agency and concentration on its core 
activities of bulk water supply, land administration, and agricultural extension 

• Improved land tenure security 
• Irrigation system improvement and modernization and improved water control and management 
• Adoption of improved technologies, e.g. high yielding varieties, fertilizers, and improved husbandry 

practices; and 
• Liberalization of paddy marketing and processing, facilitated by an improved macro-economic climate 

Underpinning this success was a more long term commitment of government and managers, and the sustained 
support of external partners. More is still needed to strengthen farmer organisations, improve land tenure 
security and make the agency (ON) more accountable to farmers. (Source: Aw and Dejou, 1996; Couture et al, 
2002, Aw and Diemer, 2005) 
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Similarly, experience from Mali, Mauritania, Senegal, Ivory Coast, Niger, and Burkina Faso has shown 
that there are key principles that must be in place to ensure the establishment of an effective 
governance framework to promote participation by water users in irrigation management processes. 
These principles are outlined the Box 9. 

 

3.2.4 Participatory Practices in Water Development Planning 
Lack of participation by intended beneficiaries of development projects, particularly the poor and 
especially women, is a key factor in the demise of many development projects. To this end the 
important role participation, especially community participation, plays in helping the perspectives and 
priorities of the poor to influence development cooperation and national policies, especially in relation 
to poverty reduction strategies, has been acknowledged. Within water resources management, 
participation and participatory interventions have been aimed at improving the living conditions of local 
people by helping them manage the water resources available to them or under their control with 
greater effectiveness, sustainability and equity (Kolavalli and Kerr, 2002; Reddy et al.,2004). 

Participatory approaches are naturally complemented in some cases by the use of a sustainable 
livelihoods framework. This considers a livelihood as comprising capabilities, assets (including both 
material and social resources), and activities required for a means of living. Reddy et al. (2004) analyse 
the impact of India’s programme of watershed development on the livelihoods of rural communities by 
looking at its impact on five types of capital assets and strategies and analyses the vulnerability and 
stability of those capital assets and participation in the programme. They conclude that, even in difficult 
environmental conditions, watershed development supported by other programmes can lead to more 
sustainable rural livelihoods. An example is given in Box 9. 

 

 

 

 

 

 

 

 

 

 

 

 

Box 9 Case Study – Participatory Watershed Management - Wasteland Development Project, Ajmer District, 
Rajasthan 

Background 

For over two decades, the Pissagan block in Ajmer district, Rajasthan, faced problems of soil erosion due to 
flow of rainwater from the Aaravali Ranges. The rainwater deposited stones and pebbles on land adjacent to 
where soil was eroded, and the land where they were deposited then became unfit for cultivation.As the land 
was not fit for cultivation, villagers instead earned their living as daily wageworkers in Ajmer or nearby towns, 
and most of them lived in poverty. They had to walk up to 4 - 5 kilometres to fetch water, fodder for cattle and 
fuel wood. 

Approach and Outcomes 

The Wasteland Development Project started in Ajmer in 1995. Its main objectives were: (i) soil and moisture 
conservation measures; (ii) raising the water table level; (iii) providing fodder and fuel wood, and (iv) improving 
the socio-economic conditions of the villagers.  

This was to be achieved by means of construction of check dams and guard trenches to slow down and divert 
the eroding water, as well as construction of water harvesting structures, and afforestation and horticulture. 
Meeting the objectives would not have been possible without people’s participation. A sense of ownership was 
essential to ensure long run sustainability. Users committees, including villagers, farmers and project staff were 
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3.2.5 Women’s Participation in Water Development 
Special attention should be paid to women’s participation in water and pastoral development activities 
in dryland regions (Box 10). The promotion of education at all levels, from basic know-how to 
managerial skills needed for natural resource management and the introduction of new technologies 
that can help reduce the burden of work, will all empower women and reduce poverty.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Membership varied from village to village. The office bearers of the users committees were elected and 
changed for non-performance.  

Users committees were entrusted with the following responsibilities: (i) Implementation of the project; (ii) 
Management of the project; (iii) Protecting the construction activities; and (iv) Distribution of fodder and fuel 
wood and wages to labourers. Community participation was central to success. It ensured that all through 
implementation the people’s enthusiasm and interest would not wane. Most importantly, the project staff 
were from the beginning distant spectators, only providing the technical inputs but leaving design, execution 
and management to the users committees. This micro-level planning provided people with an opportunity to 
learn how to manage the scheme and gave them the confidence that they could now do things without 
government support. 

(Adapted from RDI, 2003) 

Box 10 The Role of Women in Community-led Conservation in Mongolia 

Women pastoralists in Mongolia’s Gobi desert have faced a harsh, arid mountain environment for thousands of 
years. The need to protect the vital grasslands from overgrazing gave rise to a traditional, semi-nomadic way of 
life, moving domestic herds to new pastures over long distances from season to season. After the transition to 
a market economy in 1990, livestock was privatised, and with unemployment on a massive scale, the number 
of herding households doubled. Government institutions were ineffective in coordinating the seasonal 
movement that had taken place during socialism. Wells fell into disrepair, with the result that useable pasture 
decreased. Families with their herds gathered around the few remaining water sources, contributing to further 
degradation of the grasslands and increasing desertification. In addition, several years of dzud – summer 
droughts followed by severe winters – resulted in the death of millions of animals, plunging many herding 
families into severe poverty. In 1993, the Mongolian government created the Gobi Gurvan Saikhan National 
Park in an effort to protect the precious and unique Gobi ecosystem. The families who lived and herded within 
the territory feared that the Park would jeopardise their land and their way of life, and they were determined 
to resist. 

This determination turned into active involvement in protecting their environment, with the help of the 
Initiative for People Centred Conservation, implementing a project with German Technical Assistance on 
sustainable natural resource management and improving livelihoods. The project drew on the capacity of the 
women to take the lead in finding and implementing the most effective solutions to the new challenges facing 
their families. 

They formed groups of neighbouring families into nukhurluls – meaning “friendship” and “community 
organisation” – and began cooperating to find sustainable ways of managing the pastures and lifting their 
families out of poverty. The members of the nukhurluls fenced off areas as emergency pastures and organised 
summer hay-making to provide fodder during winter. 



Good Practices in Water Development for Drylands  42 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

3.3 Somali Region Ethiopia, Best Practice Water Development 
Guidelines 

The good practice guidelines on water development for Somali Region were developed in 2012 (Somali 
Region State of Ethiopia, 2012) using a multi-stakeholder approach under the guidance of a stakeholder 
forum comprised of over 40 representatives of government, non-government, private sector and 
development actors. Three technical working groups (TWGs) were established focusing on pastoralism 
and agro-pastoralism, agriculture (rainfed and irrigation), and the resource base, water, including 
domestic supplies. These three groups were tasked with taking forward analysis and research that 
would provide a baseline input into the guidelines. The first step was an extensive literature review 
carried out by consultants from the region supported by TWGs members, followed by the design of 
research trips to different zones and woredas. During these trips participants gathered key data on 
current water development challenges using a range of participatory methods and based on earlier 
consultations and briefings on the guidelines structure and content, this data was then incorporated as 
part of the guidelines.  

The guidelines were shaped around three target Strategic Objectives (SO) and provide a framework on 
which resource development could be planned in future, including taking strategic choices between 
competing uses. The emphasis was on long-term planning, rather than responding to immediate needs. 
The three strategic objectives were: 1) Achieving water security (providing available, accessible and 
affordable water at the point of need); 2) Enhancing water productivity (using the resource effectively); 
and 3) Ensuring water sustainability (reducing future uncertainty) (Somali Region State of Ethiopia, 
2012). Each of the three strategic development options included a section on key issues and 

Where the riverbank had collapsed and water was soaking into the sand, they invited local people and the local 
government to join them in a cooperative effort to rebuild the banks of the river. The group designed a gravity-
flow water system in order to better manage the pasture below the mountains, which has no water source. 
The water was piped eight kilometres across the land to the pasture and also utilised for vegetable gardening 
and livestock. One factor contributing to desertification was the fact that local people were gathering saxaul 
and native bushes and trees for fuel. The nukhurluls began to develop local technologies to meet their survival 
needs without harming their environment. These included producing and selling briquettes of wet animal 
dung, clay and coal dust which burn hotter and longer than dung itself. Another nukhurlul began building and 
selling fuel-efficient dung stoves, which used a fraction of the fuel of other stoves. In addition, the women 
came up with ideas on how to raise their standard of living. They began to experiment with ways to give a new 
look to traditional products, and went on to develop small businesses and a model for ecotourism. They 
involved local families in hosting the tourists, and opened shops and markets selling a variety of attractive 
traditional products. 

In the process of taking positive steps to preserve their traditional way of life, the women of the Gobi have 
changed their lives completely. Before, no women used to attend the village meetings. Now they are taking the 
lead in tackling their own problems, while actively contributing to the achievement of the Millennium 
Development Goals of alleviating extreme poverty and protecting the environment. They are also helping to 
raise awareness throughout the world of the importance of mobile pastoralism in conservation. 

Source: UNCCD Secretariat 
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development options under these options, which, taken together, provided an overall planning and 
management framework for use by the region as a whole, endorsed at the highest political level through 
early engagement in the process of the Regional President. 

 

3.3.1 Rainwater Harvesting 
Extreme variability of rainfall, with high intensity, few rainfall events, and poor spatial and temporal 
distribution is one of the key limiting factors for crop and livestock production. When rainfall occurs in 
dryland areas, much is lost to run-off and evapo-transpiration. Therefore, local harvesting or capturing a 
proportion of rainwater in wet periods, utilising the same for productive purposes (e.g., 
supplemental/protective irrigation, domestic supply and livestock use) during dry spells, offers a 
promising solution to challenges of uncertainty. However, in cases where rainwater harvesting captures 
surface water flows, this might mean that water captured no longer replenishes groundwater resources 
and thus might have knock-on adverse effects. 

It is important to note that water harvesting can occur at both the micro- and macro-catchment level, 
and may involve the diversion and spreading of run-off onto fields or the collection of rainfall and run-
off in inexpensive water storage systems. Rainwater harvesting at both micro-and macro-catchment 
level has been successfully used to provide water for domestic use, livestock and crop production in 
many dryland regions as shown in the following case studies. An example is given in Box 11, 12 and 13. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Box 11 Million Cisterns – Rainwater Harvesting for Rural Water Supply in North-East Brazil 

Background and Problems 

Northeast Brazil has the largest pocket of poverty in Latin America. In a rural population of 16 million, some 7.5 
million people live on less than US$1/day. Across the semi-arid areas of this region, annual rainfall varies widely 
from 200 to 1,000 mm, with an uneven regional and seasonal rainfall pattern. People have traditionally utilised 
rainwater collected in hand-dug rock catchments and river bedrock catchments. To address the problem of 
unreliable rural drinking water in north-eastern Brazil, a group of NGOs combined their efforts with 
government to initiate a project involving the construction of one million rainwater tanks over a five year 
period, benefitting some five million people. Most of these tanks are made of pre-cast concrete plates or wire 
mesh concrete. 

Approach 

The Brazilian Agricultural Research Agency (EMBRAPA) started off with experiments on rainwater cisterns and 
subsurface dams in the 1980s. During the 1990s, the impetus to construct cisterns in the Brazilian Semi-Arid 
Tropics was picked up by the Regional Institute for Appropriate Small-Scale Agriculture (IRPAA) together with 
other NGOs, grassroots and community organizations. In the ensuing years, EMBRAPA and IRPAA organized 
Brazilian Rainwater Catchment Symposia, which boosted utilization. The idea is now spreading to other parts of 
Brazil, especially urban areas, and is now an integrated part of educational programs for sustainable living in 
the semi-arid regions of Brazil, which enhances the dissemination of the concept. The One Million Cisterns 
Programme (P1MC): Over 700 NGOs based in Brazil’s semi-arid regions have formed a network for awareness 
on rainwater harvesting. P1MC is implemented by the civil society organizations in a decentralized manner (at 
the community, municipal, micro-region, state and regional levels) with funding from the Ministry of the 
Environment and the private sector. The programme, which started in 2003 aims at promoting the construction 
of one million cisterns in Brazil’s semi-arid region within five years, and covered an area of 974,752 km2. 
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Each cistern has an approximate capacity of 16,000 litres with a material cost of US$ 250. This is sufficient for a 
family of five individuals lasting a period of eight to nine months. Once complete, the P1MC will benefit 1,021 
municipalities and five million people. 

Impact of rainwater harvesting 

The provision of safe drinking water during the dry season makes women’s daily lives much easier. The cisterns 
liberate women from the daily chore of fetching water and their community from dependency on water trucks 
provided by politicians. For this reason, it is understandable that there are groups of women who construct 
cisterns for themselves or for poor colleagues normally marginalised in projects managed by men. Other 
women plant vegetables with water drawn from subsurface reservoirs, and produce jam and juice from native 
fruits for commercial purposes. By, resolving the family water problems and creating proper income, women 
are empowered, escape from poverty and can play a more strategic role in sustainable development.  

(Source:UNEP, not dared.: http://www.unep.org/pdf/RWH/casestudies.pdf) 

Box 12 Rainwater Harvesting for Supplementary Irrigation in Mwala Division, Kenya 

Background: Mwala Division of Machakos District, Kenya, lies within semi-arid areas and is characterized by a 
topography comprising of undulating hills and seasonal streams. Despite the fact that rainfall amounts and 
distribution rarely meet crop water requirements, rainfed agriculture constitutes 70% of rural employment and 
economic activities. The greatest challenge to sustainable crop production remains how to cope with dry spells. 
Moreover, the problem of water scarcity in Mwala is exacerbated by high salinity of groundwater, distant 
location and contamination of surface sources. Thus, the need for small-scale rainwater harvesting 
technologies for household water and for supplementary irrigation was identified to boost food security as well 
as standards of living. 

Description of the rainwater harvesting interventions in Mwala: Rainwater harvesting in Mwala is based on 
runoff catchment schemes with water channelled into small underground reservoirs, either communal or 
individually-owned. The catchment area could either be homesteads or terraces, as well as runoff diversion 
from existing paths and roads. Often the land belongs to neighbours upslope. Mitre drains then direct runoff 
into the underground tanks, with silt traps and trenches to reduce sediment inflows just ahead of the pipe 
which finally leads the water into the storage tank. The underground tanks have various designs to suit site and 
economic conditions. They include spherical, sausage, plastic-lined tanks, with capacities ranging 30-70 m3. 
Water either runs naturally or is pumped to the fields. 

These projects, in combination with the efforts of local builders called ‘fundis’ operating privately and using 
their own indigenous designs, have been responsible for the construction of many tens of thousands of 
rainwater tanks throughout the country; where cheap, abundant, locally available building materials and 
appropriate construction skills and experience are absent; ferro-cement tanks have been used for both surface 
and subsurface catchment. 

Community participation 

The success of the group approach in Mwala relied on the fact that the community is organized in registered 
groups known as Mwethya. Each Mwethya group, comprising mostly of women, used a revolving fund 
approach to raise resources for the construction of tanks for members. With an interest rate of 10%, capital 
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It is important to note that rainwater harvesting can be used to rehabilitate degraded land, retain 
moisture, and re-establish vegetation cover to improve crop growth in order to alleviate poverty and 

averaging US$350 and a rotational period of 6 months, each member would contribute US$3 per month for 
either the sausage or spherical tank. By diversifying the activities through Common Interest Groups (CIGs), 
various specific specialists would be hired to provide the required assistance. 

Impacts of rainwater harvesting 

Harvesting runoff water for supplemental irrigation is a risk-averting strategy, pre-empting situations where 
crops have to depend on rainfall whose variability is high both in distribution and amounts. By using 
underground sausage or spherical tanks in cascades (and having a combined capacity of 60 m3), seasonal water 
for supplemental irrigation for an area about 400 m2 is guaranteed. Supplementary irrigation increased crop 
yields by 20%. With rainwater harvesting, farmers have diversified to include horticultural cash crops and the 
keeping of dairy animals. For instance US$ 735 (per ha) compared to US$ 146 normally is now earned from 
rain-fed maize. This has contributed to food security, better nutrition and family income. 

(Source:UNEP, n.d.: http://www.unep.org/pdf/RWH/casestudies.pdf) 

Box 13 Rainwater Harvesting in China 

Rainwater harvesting has emerged as a key solution to address water scarcity in China, especially in areas 
where surface and subsurface water is unavailable, large water projects are difficult to build due to 
topographic and geological conditions, and the high initial operation and maintenance costs are unaffordable 
for small-scale farmers.  

Since the 1980’s, Gansu, Sichuan, Guangxi, Guizhou and Yunnan provinces have adopted rainwater harvesting 
techniques. To date, rainwater harvesting projects have been carried out in about 700 counties of 15 provinces 
in semi-arid and humid areas covering two million km2 and with a total population of 360 million people. By 
2001, some 12 million water cellars, tanks and small ponds had been built with a total storage capacity of 16 
billion m3, supplying water for domestic use for 36 million people and supplemental irrigation for 2.6 million 
m2 of dry farming land. 

Box 14 Encouraging rainwater harvesting in policy and practice (Ethiopia) 

In Ethiopia rainwater harvesting is one of the central pillars of government policy to promote rain-fed 
agriculture. It aims to build more than 1,000 wells country-wide to harvest rainfall and run-off from hillsides for 
use by farmers during dry months. Over 4,500 Rainwater harvesters have been trained at all levels of 
government. Reducing the drought and erosion effects as well as preventing the loss of fertile top-soils in the 
rainy season is part of Ethiopia’s food security approach to avoiding future food deficits. 

(Source:UNEP, n.d.: http://www.unep.org/pdf/RWH/casestudies.pdf) 
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enhance food security. Successful interventions in rainfed agriculture in West Africa have transformed 
the livelihoods of many poor farmers in the Sahelian zone of West Africa (FAO 2001). 

 

3.3.2 Soil and Water Conservation 
Soil and water conservation (SWC) practices have been used in dryland areas aimed at reversing 
environmental degradation, augmenting groundwater resources, and improving local livelihoods 
through increasing agricultural production in semi-arid regions. Consequently, soil and water 
conservation is viewed as one of the key aspects of water management in dryland areas. This section 
reviews two case studies on soil and water conservation; one where SWC practices were an indigenous 
innovation with limited role of government in their implementation and propagation; the second where 
SWC has been strongly driven by policy and institutional structures.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Box 15 Improved Indigenous Soil and Water Conservation in Niger and Burkina Faso 

Background 

In Burkina Faso until the 1980s, the extension system had not been able to offer effective resource enhancing 
technologies acceptable to resource-poor farmers. The large-scale mechanized SWC project (GERES) that was 
undertaken in the Yatenga in the 1960s was stopped prematurely, because farmers did not maintain and 
sometimes deliberately destroyed conservation works. It was observed that the objective of this project was to 
treat soils and not land cultivated and used by rural societies (Marchal, 1979:247). Similarly, in the late 1970s, 
the Rural Development Fund (FDR II) embarked on the construction of graded earth bunds in the Yatenga 
region. These were laid out on small blocks of cultivated village fields (30 -60 ha). Their objective was to 
conserve rainfall and reduce erosion. Again maintenance was poor and many earth bunds were deliberately 
destroyed or breached by farmers, because they prevented runoff from non-cultivated fields to enter the 
cultivated fields. Also their maintenance requirements were considered too high.  

In this difficult context both farmers and NGO technicians started to experiment with SWC techniques from the 
1980s onwards. The farmers concentrated on improving traditional planting pits or ‘zai’. These pits consist of 
‘mini-basins’ that store rainwater for plant growth and concentrate crop nutrients. Planting pits are excavated 
in grids. Planting pits of around 20 cm in diameter and 10-15 cm in depth may amount to 10,000-15,000 pits 
per hectare. Their dimension and density vary from area to area – depending on the crop grown, the soil 
conditions (they do not do well on hydroscopic soils for instance) and the need to harvest water. Larger pits 
and more spacing between them allow more water to be harvested. The innovation developed through farmer 
experiments in Burkina Faso was to increase the depth and diameter of the pits and to add manure to them. 
The pits with the organic material retained more water during dry spells, allowing crops to survive. Sorghum 
was the preferred crop because of its adaptation to temporary inundation that may occur in the planting pit. 
Stone contour bunds allow runoff to spread effectively and evenly through the field and trickle through the 
small opening between the stones. The practice improved soil condition by trapping sediments and organic 
matter within the plots thus preventing it from washing away with the rain. Contour stone bunds also reduced 
the speed of runoff and allow even more retention of water and soil. 

Costs and benefits 

This combination of traditional planting pits and contour stone bunds proved to be very efficient in the 
rehabilitation of strongly degraded land. In Burkina Faso an estimated 200,000 to 300,000 hectares were re-
invigorated for farming, yielding an extra 80,000 tons of food annually, or enough to feed 500,000 people. 
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In Niger 5 million ha were rehabilitated with improved agroforestry systems – making use of the dormant root 
systems. This has added an estimated 20% to the income of 4 million people. In general Zaï and stone bunds 
can increase yields of sorghum from 300 to 400 kg/ha in a year of low rainfall to up to 1500 kg/ha in a good 
year.  

Impact on Livestock 

Numbers of livestock have increased substantially and livestock management has changed from extensive to 
semi-intensive (livestock fattening and use of external inputs). Manure is collected systematically and used to 
fertilize the fields. Many farmers in the northern part of the central plateau, in Burkina Faso who have 
undertaken SWC claim that they have invested more in livestock since they started these activities. Their 
reasoning is as follows: SWC has substantially increased the production of fodder (stover, herbs and pods), 
which makes it possible to increase livestock numbers; but this requires improved availability of water at village 
level. In the past, it was common to ask Fulani herders to take care of the cattle during the entire year, now 
farmers increasingly want their cattle to stay on their farm during the dry season, so they benefit optimally 
from their manure (Reij, et al. 2001). However, increasing the number of livestock because of increased fodder 
production has its own limitation if there is no separation of animals fed by grass, as the number of animals can 
then exceed the carrying capacity of the ecosystem and drive to degradation. The processes are several; 
trampling, need to have fibrous food in a protein-rich diet, and others. 

Impact on groundwater levels 

Prior to the combined use of zai and stone contour bunds as a SWC strategy, groundwater levels on the central 
plateau dropped an estimated 50 - 100 cm/year. Many wells fell dry immediately after the end of the rainy 
season and had to be deepened regularly. After implementation of SWC, however, water levels in most wells 
have improved substantially during the past 10 – 15 years. This has been observed to be linked to the 
introduction of SWC measures, rather than higher rainfall in the 1990s, as a result of control of surface runoff 
and better infiltration. 

Box 16: Soil and Water Conservation in Tigray, Ethiopia 

Background 

Land degradation has been a key factor in food insecurity in much of Ethiopia. In Tigray where rainfall in the 
east is about 500mm per annum, and erratic and unpredictable, soil erosion has been severe. In several places 
parts of the subsoil have been removed from the sloping land, partly because farmers were cultivating on steep 
slopes as part of an immediate response to increase agricultural production often after a famine. According to 
Hagos et al, (1999), the early settlement and expansion of agriculture, together with the steep terrain and the 
erratic and intense nature of the rainfall has led to significant erosion in Tigray. 

Soil and water conservation programmes have been practised for a long time, but were often interrupted. 
Several techniques were introduced over the years: afforestation, bench terracing and stone bunds. 
Programmes were often associated with food-for-work programmes. From 1974, the World Food Programme 
(WFP), for instance, supported terracing and reforestation – undertaken by the Extension and Project 
Implementation Department (EPID). 
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The long-term uptake of soil and water conservation was often limited, and particularly in the socialist Derg 
regime the programmes were considered top-down and forced upon farmers. The Tigray Peoples Liberation 
Front (TPLF) and its outreach wing the Relief Society of Tigray (REST), however, recognized the importance of 
soil conservation and made it a cornerstone of its programme. 

The area of land that was rehabilitated between 1988 and 2002 in Tigray amounted to 602,000 ha. The main 
purpose was reducing erosion through trapping and retaining sediments. In spite of these efforts, the results 
were often unsatisfactory due to lack of effective community engagement, limited sense of responsibility over 
assets created and unmanageable planning units. From 2007 the programme was thoroughly revived and 
reoriented and from 2009 onwards a new approach combined the following: 

• Soil and water conservation was to focus on cultivated and uncultivated land. Cultivated land should be 
primarily conserved by the farmers who cultivate the land, and watersheds should be conserved by public 
mobilization; 

• Greater emphasis was placed on harvesting water and retaining moisture, including several new 
techniques such as infiltration ditches added to the stone bunds; 

• Area closure was introduced systematically – areas with soil and water conservation were closed for 
animals for at least five years to allow grasses and other vegetation to regenerate; and, Other new 
elements included gully treatments and new grasses and fruit trees on the treated lands. 

The work was undertaken through free labour in the offseason and through contributions from the Productive 
Safety Net Programmes. Under the first arrangement every able-bodied community member was required to 
work 40 days in 2009 and 2010 free of any payment. In 2011 this was lowered to 20 days (as it had been prior 
to 2009), as a large part of the watershed programme had been completed in the two preceding years. In 
contrast to earlier initiatives, the programme was very popular as the starting point was local planning and the 
results were significant. There were norms as to what was to be done in a day’s work – for instance 5m of 
stone bunding. The norm for women was half of that for men. From 2009 to 2011, 568,000 ha were treated 
under the soil and water conservation programme and, in addition, farmers also invested considerably in their 
own land improvement (levelling, terracing, soil amelioration) and in some places well development. In 
addition to soil and water conservation activities, different water harvesting and recharging structures have 
been constructed in Tigray, which include percolation pits, micro-basins, rockfill dams, and check-dams 

Impacts 

The impacts of this very recent programme remain to be quantified – but the following key observations have 
been made by farmers: 

• Enhanced water infiltration and increase moisture to their farmlands. 
• Increased crop yield (50-100%) due to improved moisture conditions, especially areas with limited rainfall. 
• More secure base flows of local streams and reduced sedimentation. 
• Re-emergence of springs, the regulation of local flows and the growth of indigenous trees 
• Reduced flooding of farmlands. 
• Emergence of new springs in lower parts of the catchments and rising of groundwater levels. 
• Change in the micro-climate around treated watersheds and closure areas. 

Strong locally-driven implementation meant a break with earlier soil and water conservation efforts – where 
people mainly participated to receive food for survival. In the past there was often little awareness of the 
effect that soil and water conservation activities could achieve. 
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It is important to note from the above case studies that both macro- and micro-level factors have had an 
important influence on the extent to which households practise SWC. In the Sahel case study, the 
liberalisation of the economy has improved access to markets which, coupled with the devaluation of 
the local currency, has led to increases in the prices of livestock. This has proved to be an important 
stimulant for investment in SWC – perhaps most vividly demonstrated by the increase in fodder for 
livestock. In the Tigray case study, changes in the wider political environment have been critical in 
determining the level of investment in SWC in Ethiopia. At a local level, in the Sahel, the adoption of 
SWC was driven by farmers themselves, but with support from NGOs. 

 

3.3.3 Sustainable Water Supply development 
One of the key objectives of water development and management in dryland areas is to increase the 
proportion of people with access to safe drinking water in both rural and urban areas (United Nations, 
2010).  

3.3.3.1 Rural Water Supply 
In dryland areas, the first-time provision or the improvement of supplies of drinking water is usually the 
most urgent need perceived by rural communities, especially by rural women. In rural areas, sustainable 
water supply and development is mainly focused on the construction, rehabilitation and community 
management of water sources, such as hand-dug wells, and boreholes equipped with hand pumps, 
where possible. The successful provision of water supply facilities in dryland areas benefit women the 
most, saving time spent on water-carrying; it also breaks the cycle of human disease related to 
contaminated water; and such facilities are often multi-purpose and may be linked to irrigated 
vegetable gardens with positive impacts on household food security (Box 16). 

 

 

 

 

 

 

 

 

 

 

 

 

Box 17: Sustainable Rural Water Supply in the Sahel Region of Burkina Faso 

Context background 

The Sahel is an arid, sparsely populated region where sedentary and nomadic populations co-exist, their 
livelihoods based on subsistence farming and livestock breeding and where the primary water use is drinking – 
both for humans and animals. During the rainy season, waterholes fill up and rivers run. This is when the crops 
are grown, and market garden activities can be carried out. Animals are watered at the waterholes. Then, as 
these dry up, for up to four months of the year, the only sources are deep wells and boreholes. In this region, 
the primary water use is water for drinking – both for people and animals, and a significant proportion is 
obtained from ground water resources (ACPC, GWP 2011).  

Problems 

There are several broad and specific problems that affect the sustainable development of rural water supply in 
the drylands of Burkina Faso. The broad problems include, namely: 

• Limited surface water resources which are subject to seasonal variability. Surface water resources dry up 
completely for around four months in the dry season 

• High investment costs in the development of groundwater resources sufficient to meet both human and 
livestock demand 
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• A general lack of monitoring of groundwater resources combined with a decline in rainfall associated with 
climate change in the context of increasing human pressure (e.g., clearing of land), soil erosion and surface 
crusting, has resulted in  changing water flow patterns and reduced infiltration of water into water tables  
(ACPC,GWP 2011, UNEP-ICRAF, 2006). 

• Water availability especially insufficient flow rate. Boreholes often provided less than 1m3 per hour. This 
was barely sufficient to meet the domestic needs of a village, let alone their productive needs. In a recent 
programme (PNUCSAD – Community Nutrition and Sustainable Food Security, Eau Vive Burkina Faso), a 
village pump with a flow rate of 400l/hour runs dry before the end of the day if the people and livestock 
owners take all they need. Quotas per user per day have had to be set. 
National standards and norms specify infrastructure guidelines for rural water supply, whose design and 
capacity is based on the minimum a person needs for day-to-day survival. In Burkina Faso for instance, the 
national water programme (PN-AEPA) sets a minimum of 20l/day/inhabitant. The boreholes and hand 
pumps, or small reticulated water supply systems which are the predominant rural water infrastructure in 
the Sahel, are thus constructed in calculating the number of people they will serve. However, this is a region 
where livestock herding is one of the primary livelihoods, and a major consumer of water resources. 

• Lack of local financial resources dedicated to the development of water infrastructure. In Burkina Faso, 
external financing (bi-lateral and multi-lateral funding, NGOs etc.), is essential for the development of water 
infrastructure. 

Specifically, the village of Wiboria, in the Sahel Region of Burkina Faso, highlights the key challenges of water 
supply in rural dryland areas. With an estimated population of 2,000 people, the village has five functioning 
boreholes equipped with hand pumps. As far as domestic water is concerned, the village was approaching the 
national standard for water access. However, there were also 3,000 head of cattle and 10,000 sheep and goats 
owned by village residents. In the dry season when all the surrounding water holes dry up, the five hand pumps 
must provide water for all. The problems observed with this sort of situation are: 

• Drudgery in particular for women charged with the water chore, who have to wait for hours for their turn at 
the water source, often having to wait for the needs of animals to be met first 

• Single-use design, but in practice, multiple use  
• More break downs and wearing out of equipment which is subject to much higher use than it was initially 

designed for.  
• Reduced hygiene with animals gathering near the water sources  
• Conflict among the many users vying for a place at the water source  
• Forced migration – herders will take animals further afield to seek water and pasture, or people leave to 

seek work elsewhere for the dry months, leading to all the problems of conflict, disease propagation that 
can ensue 

• Settlement of nomadic herders around functioning boreholes thereby adding to the pressure on the source 
and increasing the risk of conflict with the local population.  

Approach: Developing MUS in Burkina Faso – focusing on people, needs and resources 
Working in such a context and with the aim of developing sustainable rural water supply scheme in dryland 
areas, Eau Vive has developed an approach, where domestic water supply infrastructure is the starting point, but 
using a people-driven approach. Its approach focused on a number of areas. 

1. Planning: Participatory identification of needs – understanding the right to water and the cost of a service  
From the outset, Eau Vive followed a people-centred approach, working only where the communities have made 
an express request for their support, their primary concern usually being improving access to water. Initially 
working at village level, Eau Vive also involved and supported the local authorities in developing and 
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implementing rural water supply projects. The initial work with the local community involved a series of 
meetings, involving all stakeholders. The primary objective of these meetings was to raise awareness on the 
issues involved and to build a sense of ownership of the project. There was usually a strong demand from the 
population regarding the different water uses, such as, increased access to water, watering troughs for animal, 
and support for market gardening activities. Different stakeholder groups (women, livestock breeders, 
traditional chiefs, religious authorities etc.) held different levels of influence within the community in terms of 
promoting their priorities. Eau Vive’s approach was to consider the different requests equally, and then 
focusing on raising awareness and creating dialogue to bring people to realise that water is a collective good 
that belongs to everyone, and everyone has an equal right to it. Eau vive held stakeholder meetings in villages 
and discussed the issues of water resources, conflict, the right to water, different needs and priorities, and 
ultimately, the cost of water. Awareness was raised on issues pertaining to the cost of investment, operation, 
upkeep, repair, renewal, water treatment etc. Awareness and understanding of these issues was important at 
all levels – at the level of users who will have to pay for the service, of the community that will be responsible 
for managing their installations and at the level of local authorities who are brought to understand their own 
role and responsibilities in water service provision for their constituents. 

As such, the whole community was involved in calculating the cost of a water project. Everyone knew what it 
was going to cost and were all asked to contribute. This built ownership but also understanding in terms of 
having to pay for the service. The planning process involved the creation of a local committee if there was no 
already in existence. Care was taken to ensure all stakeholder groups were represented and kept informed on 
on-going activities.  

2. Implementation - Building capacities to meet the needs  
The community and the local authorities were closely involved in project implementation – the approach 
combined capacity building and practical implementation in the context of the project. In this way they 
reinforced the skills acquired: deciding where water sources will be located, carrying out procurement 
procedures for construction and monitoring works. At local authority level, this approach helped the mayor 
and municipal council build confidence and skills for assuming their responsibilities for water and sanitation 
service provision. Training also focused on the structures and people who were to be responsible for managing 
and maintaining the systems. Water user associations were formed and trained. Water user association were 
formed in such a way that they were representative of the whole community. Water source management 
committees were set up and trained, and the project aimed at providing the necessary support as they take up 
their roles. People were trained in general maintenance of the equipment, and specialist repair artisans were 
also trained. Pump or tap stand caretakers were appointed, and the position usually remunerated. Depending 
on local water sector recommendations, management of larger water supply systems was often delegated by 
the local authority to a small private operator.  

3. Appropriate technologies – Adapting water supply systems according to the needs and the water 
resources available  

In the context of drinking water programmes, Eau Vive has sought to adapt the infrastructure it constructs to 
more than just the needs of humans, but of livestock and market gardening also. In particular, this has involved 
adapting well or hand pump concrete aprons to provide water for animals, with troughs radiating out at a 
distance of 8-10 metres. When there is a motorised pump and water tank, water can be piped to troughs even 
further away. 

4. Water as the first step in a virtuous cycle of sustainable development – Support of income generating 
activities 

By taking a multiple-use approach, water was viewed as the gateway to development. In working in the harsh 
environment of the Sahel, Eau Vive took an integrated approach to its work, accepting to support communities 
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3.3.3.2 Urban Water Supply  
In dryland urban areas, sustainable water supply is mainly focused on the rehabilitation of urban water 
infrastructure and management of water supply services. This is mainly because, in many dryland areas,  
urban water supply is not continuous, most frequently resulting from scarce water sources and/or poor 
operation and maintenance practices. This situation leads to serious quantity and quality problems, 
linked occasionally to fatal health hazards. However, successful urban water supply systems can be 
established in towns and cities in dryland areas based upon effective partnerships between residents 
and municipal authorities (Box 17). 

 

 

 

 

 

 

 

 

where it works in many different aspects of development, with access to water as the first step. Indeed, many 
income generating activities were often linked to improved production thanks to better water supply, such as 
market gardening. Eau Vive supported the construction of market garden wells or small drip irrigation systems 
for instance. However, they also supported the development of the local economy by working with other local 
stakeholders such as local professional associations and women’s groups, micro-credit institutions etc. In 
supporting economic development, people were more able to pay for water services, (covering maintenance 
and repair costs, management costs etc.) contributing to their sustainability.  

The Impact of MUS  

The impacts were seen on several levels.  

• Reduced drudgery: With the adaption of water infrastructure from single-use to multiple use, waiting times 
at water sources were reduced. Women were the primary beneficiaries of this, as they are responsible for 
collecting water, giving them more time for other activities, including taking part in local committees and 
income generating activities 

• Hygiene: Hygiene at the water source was also improved, with animals being kept at a distance 
• Improved livelihoods: With more reliable water sources for animals, it was noted that animals were 

healthier and sturdier as they do not have to travel long distances for water during the dry season. 
• Reduced conflicts: Conflict is reduced within the local community, as there is no need to fight to get access 

to the same water source. Better availability of water for animals reduces conflict with nomadic herders, 
and an appropriate system of payment means their patronage benefits the whole community.  

(Source: Mackenzie, S., 2011) 
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Box 18 Successful Urban Water Partnership in Karachi, Pakistan 

Problem Description 

Karachi is one of the largest and most densely populated cities in the world, with a population of about 23 million 
people. Located on the coast, Karachi has an arid climate with low average precipitation levels of approximately 
250 mm per annum, the bulk of which occurs during the July–August monsoon season. Karachi Water and 
Sewerage Board has the overall responsibility for municipal water supply, wastewater and sewerage 
management. 

Karachi had two main water-related problems on both the supply and demand side. The problems of supply were 
mainly the mismanagement of water and failing water services rendered by the public utilities. Municipal water 
supply and related facilities are grossly inadequate compared to users’ needs and expectations.  

Karachi experiences a shortfall of 50 MGD (million gallons per day) in water supply and approximately 250 MGD 
of wastewater is left untreated as well. Unsafe water is the primary cause for the death of almost 25,000 children 
each year. Moreover, it is estimated that about 40% of the water in Karachi is lost through delivery leakages 
before reaching point of consumption. On the demand side, the main problem was the wasteful and injudicious 
use of water by consumers. Approximately, 25% of water is lost by consumers through wasteful consumption.  

Solutions 

The solutions to the problem of mismanagement of water and failing water services by public utilities were built 
around participation by both government and citizen groups in water supply and management through the 
Karachi Water Partnership (KWP). The KWP was built as a multi-stakeholder platform which provided space for 
discussion, consensus and agreed actions to be implemented by all stakeholders in the city. KWP comprised of 
members from the local town administration,  government departments, private sector, civil society, media, 
academia, water professionals, representatives from NGO ( e.g., members of Hisaar Foundation), and local 
residents, including women. KWP forum encouraged all stakeholders to take ownership of their scarce water 
resources and enabled them to employ efficient, equitable and ecologically sustainable practices and 
management of water resources.  

Institutionally, KWP has a seven member Management Committee, and an Advisory Council comprising twelve 
members which provide overall strategy and direction. It also has a Steering Committee to ensure effective 
monitoring and implementation of goals set for different areas, through an Area Water Partnership. The initial 
focus of KWP (from 2007 to 2008) was aimed at institutional development and capacity building of all 
stakeholders to ensure a shared understanding of water supply problems in Karachi city, and the need for 
dialogue and collaboration to improve water management and water conservation practices. This initial phase 
also sought to build partnerships, engaging stakeholders, conducting dialogues and training workshops, and 
disseminating training and awareness materials with regards to water issues in Karachi. Discussions promoted 
dialogue and decision-making on the competing uses of water resources among different stakeholders in a 
manner that was transparent, participatory and inclusive. 

This fostered the coordinated development of action plans aimed at resolving the problems of water supply and 
management in Karachi, which stakeholders were committed to implement by leveraging each partner’s 
resources and expertise. 
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3.3.3.3 Water Supply for Pastoralists 
Water development for pastoralist communities is of particular importance in dryland area. In the past 
water development in dryland areas has failed to take account of the culture of local pastoralists, their 
mobility and customary rights to land. More often than not, this failure to recognise pastoralists way of 
life contributed to land degradation, conflict and non-functional water supply schemes.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Outcomes 

From 2007 to early 2013, KWP successfully held numerous multi-stakeholder meetings, including 21 training 
workshops, 12 thematic dialogues, 65 Stakeholder meetings, 4 Partners’ Conferences, and 2 Conferences on 
Water Conservation, and approximately 50 smaller dialogues and meetings with other groups. KWP has also 
succeeded in establishing nine Women and Water Networks in Karachi mega city including Gulshan-e-Iqbal 
Town. The most important lesson to be gained from the Karachi Water Partnership experience is that water 
challenges cannot be overcome without the proactive support and collaboration of the government and citizen 
groups and other stakeholders. Some solutions sustainable urban water supply in dryland areas can be found if 
they are built around participation by both government and citizen groups, so that both may take actions as part 
of their duties and responsibilities. In other words, the Karachi Water Partnership experience has shown that 
that through active involvement of all stakeholders, the shortcomings of established services can be overcome 
by simply improving the existing delivery mechanisms and suggesting ways in which these existing services can 
be made more efficient, equitable and sustainable. 

Box 19 Water Development for the Masaai Pastoralists in Southern Kenya 

The Water for the Maasai project was initiated in 1997 with the purpose of rehabilitating as many boreholes as 
possible in the Kajiado district, mainly because of the limited availability of water for human and livestock 
consumption. Like most arid regions however, rainwater pools and ponds are scarce within the Kajiado district. 
As such, groundwater is the most important source for human and livestock consumption.  

The district inhabitants primarily depended on man-made wells, mostly drilled between 1970 and 1990. These 
wells, having deteriorated over the years, required repair. Most boreholes, including the generators and pumps 
were malfunctioning or not working. Costs of repair were high and there was no effective system of maintaining 
and managing the existing water supplies. In the past, a donor would provide a new pump or generator for free 
and then leave. When the newly-supplied generator failed, the Maasai would use another borehole as no donors 
were available to provide new generators. This approach to water development proved to be unsuccessful for 
many boreholes throughout the district. 

Currently, the Maasai are owners of the water development project, with full responsibility for organising and 
running their own association that also provides for salaries, technical personnel and cars. The improved water 
supply contributes to their production of maize and vegetables on large scale in order to generate money for 
improving living standards and the water supply system. They sell vegetables to hotels and neighbouring 
communities and are able to save money for the future. They are also able to supply water for cattle markets. 

Outcomes 

Since the start of the project in 1997, and after 5 years, 34 boreholes were rehabilitated for 34 Maasai 
communities, meaning that more than 60,000 Maasai with over 100,000 cattle, goats and sheep have gained 
access to a source of good quality groundwater at relatively short distance. Between 2003 and 2006 an additional 
six communities joined the project, which took the total number of served Maasai up to 65,000.  
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3.4 Links between Emergency and Developmental Water Planning 
and Intervention 

The pressures to find real solutions to the challenges of increasing incidences of drought, floods and 
other crises (in drylands in particular) have resulted in approaches that embed humanitarian responses 
within longer-term, sustainable development processes. The basic idea connecting emergency and 
developmental water planning and intervention is the view that provision of water in emergencies can 
contribute to water development, and that better rehabilitation of water services and infrastructure can 
provide a basis for transition from emergency to development.  

The need to link emergency and developmental water planning arose partly from the fact that the 
provision of water during emergencies has often resulted in the establishment of new bureaucratic 
structures, lines of communication and organisational cultures that duplicate established water 
development institutions and sometimes even undermine them. Thus emergency responses to water 
resource delivery have often made subsequent water development, as well as broader landscape, 
rangeland and natural resources management, more difficult. This has happened in a number of ways, 
such as, by diverting funds from local institutions aimed at long term local development to emergency 
responses, or creating new chains of command which are less responsive to long term local 
development needs. Linking emergency and long-term developmental water resources planning 
therefore offers benefits, especially in cases in which emergency water supply and water development 
interventions are implemented harmoniously to provide poor people with (more) secure livelihoods that 
mitigate the impacts of future shocks. 

 

 

 

 

 

 

 

The community has paid 25% of the hardware and contributions for the association. The people pay for the 
water from boreholes and cattle owners pay for the water per cow. The water project also contributed to 
education training and capacity building of locals in water management and maintenance of boreholes. Through 
training, the Maasai maintained the diesel engine on the borehole sites. Through the water association and 
committee, local people were able to participate in the decision making processes related to water management, 
financing and maintenance of boreholes. Gender issues and empowerment of women were vital to the project. 
Women joined committees and shaped decisions on water management within them. More children, especially 
girls, were able to attend school rather than spending time fetching water. 

Box 20: Linking Emergencies and Developmental Water Interventions in Zimbabwe and Botswana 

Labour intensive public works constitute one of the most frequently chosen policy options in the delivery and 
maintenance of publicly-funded water infrastructure during periods of emergency such as drought in Botswana 
and Zimbabwe. In both countries, regular public works are integral components of national development 
planning frameworks. The regular programmes expand in times of drought as a low-cost method of producing 
water infrastructure assets, such as irrigation and village waterworks. These promote long term growth and 
livelihood security. Such programmes can also be used to generate temporary employment for households 
experiencing drought-induced income shortfalls. 

In Botswana and Zimbabwe, there was a shift in the delivery of labour intensive public works from food-for-work 
programmes in the 1980s to cash-for work programs in the 1990s. 
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The key ‘good practice principles’ that can be drawn from the case study above are; 

• Linking drought-related public works programmes to the development of water infrastructure 
which will strengthen the resilience of local communities to future droughts. Thus, shifting the 
emphasis from providing food relief to local communities during drought-related emergency, to 
making local communities construct water infrastructure as part of drought-relief programmes. 
More importantly, the development of water infrastructure during emergencies should be done 
within the context of national and local level water development plans and goals. 

• Establishing an integrated institutional framework for rapid and coordinated implementation of 
water development projects at the local level; and, 

• Community participation in the delivery of emergency relief in the water sector. 

 

3.4.1 Conjunctive Use of Surface and Underground Water  
Conjunctive use of surface and groundwater sources is one of the most effective ways to buffer water 
supply availability against high flow variability and drought propensity in both rural and urban areas in 
many dryland regions. Conjunctive use of groundwater and surface water sources, in some form or 
other and with varying degrees of effectiveness, is capable of achieving:  

Although the expansion of public works programmes was linked to droughts, the new policy was to expand 
regular non-drought projects during droughts. Projects implemented were drawn from regular water 
development plans at national and district levels. In Zimbabwe, irrigation and village waterworks comprised a 
large share of the projects, while in Botswana, water projects were only a small share. The thinking among 
policymakers in the two countries was that it was better for the government to pay rural inhabitants to do 
something constructive than have them depend on welfare transfers. 

It is important to note that in both Botswana and Zimbabwe, there is an already existing institutional framework 
for rapid implementation of emergency public works programmes linked to government ministries and agencies. 
In Botswana for example, the public works programme implemented during drought years is coordinated by an 
Inter-Ministerial Drought Committee, which is based within the Ministry of Finance and Development Planning. It 
is responsible for the development of strategy and policy, the coordination and monitoring of relief activities, 
and the control and allocation of resources. The Committee reports to the Rural Development Council, which is 
chaired by the Vice President of the Country. The Inter-Ministerial Committee is linked to district and village 
levels through district drought sub-committees and village development and extension teams. 

In short, the success in linking emergency and developmental water planning in Botswana and Zimbabwe has 
been due to: (i) integrating emergency public works programmes to national planning systems for infrastructure 
and other public goods provision; (ii) decentralised project identification and implementation; (iii) coordinated 
institutional framework for the delivery of water infrastructure through public works programmes (in contrast to 
the tendency where some donors set up parallel structures which then remained dependent on them); and (iv) 
community participation has been the hallmark of the public works programmes in Botswana and Zimbabwe, 
through Village Development Committees, setting priorities and garnering commitment for the maintenance of 
infrastructure.  

(Source: van Braun et al, 1992) 
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• much greater water-supply security – by taking advantage of natural groundwater storage in 
aquifers larger net water-supply yield – than would generally be possible using only one source 
alone 

• better timing of irrigation-water delivery – since groundwater can be rapidly deployed to 
compensate for any shortfall in canal-water availability at critical times in the crop-growth cycle  

• Reduced environmental impact – by counteracting land water logging and salinisation, and 
excessive river flow depletion or aquifer overexploitation. 

In view of the benefits of conjunctive water use, many dryland areas have successfully used the 
approach to develop and manage water resources for urban and rural areas. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Box 21: Lima, Peru: Successful Conjunctive Use and Management in an Urban Area 

In the 1960s, Lima’s population was approximately 140,766 people but grew very rapidly to reach 8 million 
people in the early 2000s. Associated with this rapid growth in population was an increased demand for water 
supply. Between 1995 and 1997, the demand for water supply increased from less than 100 Ml/day to more 
than 2000Ml/day, of which 1580Ml/day was provided by SEDAPAL, the municipal supply authority. The 
increased demand for water supply in Lima was exacerbated by the fact that the existing infrastructure was 
incapable of supplying adequate water to meet new demands. For instance, the Atarjea Waterworks on the 
Rimac river was commissioned in 1956 with a capacity to produce 430 Ml/d. The capacity was increased to 860 
Ml/d in 1969 but despite the increase in capacity, water supply was adversely affected by drought and 
suspended solids. 

Of the total water supply in 1997, 1050 Ml/d was derived from groundwater (380 SEDAPAL and about 800 
industrial/commercial water wells abstracting 720 Ml/d and 330 Ml/d respectively) with a resultant continuous 
water-table decline of 1 - 5m per year, with the water table reaching over 100m depth in some areas. This 
caused water yield reductions, escalating pumping energy costs and groundwater quality decline in some areas 
due to saline water intrusion. There had always been an element of conjunctive use in the water-supply of the 
city, but this was constrained because many districts could only be supplied from groundwater. 

Between 1985-95 major studies and investments were made to optimize conjunctive use of surface water and 
groundwater resources, and to manage the water-demand of the city, and thereby to stabilise groundwater 
resources and conserve the aquifers’ strategic reserves and to improve urban water-supply availability. This was 
achieved through: 

• a concerted micro-measurement campaign of domestic water use (costing about US$ 60 million and 
involving metering of 700,000 users) and industrial groundwater conservation (costing about US$ 10 
milllion), to reduce demand through wastage reduction 

• an additional Andean surface-water transfer up to 260 Ml/d to the Rimac River (costing US$ 63 million), to 
improve flow-security and increased treatment plant capacity at the Rimac River intake to 1500 Ml/d  

• improved flexibility of water distribution in the city, to allow a much higher proportion of users to be 
supplied either from treated river water or from groundwater (involving installation of 66.8 km of additional 
water mains at a total cost of about US$ 22 million) 

• riverbed recharge enhancement measures over 6 km of the Rimac River (costing US$ 12 million) including 60 
transverse riverbed baffles totalling 10,000m length, 30 waterwells of 80-120m depth with a pumping 
capacity of 140 Ml/d and a comprehensive monitoring set-up. 
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The institutional arrangements for the implementation of the aforementioned measures were unconventional. In 
1981 a Decreto Supremo charged and empowered SEDAPAL (the municipal water company and major 
groundwater abstractor) to act on behalf of national and regional government to conserve Lima’s strategic 
groundwater reserve – following the introduction of abstraction licensing and given their strong ‘on-the-ground 
operational presence’. SEDAPAL established a special office and team for the purpose, in effect acting as a 
‘contractor’ to government for this task, but referred all key policy decisions to IRH and SUNASS (the national 
water resources institute and water-service regulator respectively). The measures used included a ban on water 
well drilling in some particularly ‘critical areas’. The success of the conjunctive use and demand management 
measures was demonstrated by the major recuperation of the water table over wide areas by 5 -30m during the 
1997-2003 period. This was after a decline of 10-40 m during the preceding 10 years. Groundwater abstraction 
by SEDAPAL has reduced from 265 Mm3/year in 1997 to the 2005-09 average of 135 Mm3/ year (which 
represents a decrease from 45% to 21% of the gross public water-supply production. The corresponding figures  
for industrial/commercial direct use are; a decrease from 125 Mm3/year to 75 Mm3/year – bringing the overall 
proportion of urban water-supply from groundwater to 57% in 1997 reducing to an average of 29% in recent 
years. 

(Source: Foster et al, 2010: 11) 

Box 22: Conjuctive Use of Water for Irrigated Agriculture in Uttar Pradesh, India  

The vast alluvial tracts of the Ganges Valley are underlain by an extensive aquifer system of layered sand-silt 
deposits (up to 600 m thick), which represents one of the largest groundwater storage reserves in the world. The 
aquifers are directly recharged from infiltrating monsoon rainfall but also indirectly from canal leakage and poor 
applied irrigation efficiency (i.e. excess rates of field application); a common scenario in such hydro-geological 
settings.  
Irrigated agriculture has developed partly based on the significant amount of groundwater resources available. 
Rice, wheat and sugarcane are the key crops grown, and rely on groundwater resources for irrigation. As a result 
of intensive groundwater use for irrigation over 50% of the Uttar Pradesh land area had a falling water table, 
whose impacts were increasingly evident in terms of irrigation tubewell dewatering, yield reduction, pump 
failure, together with hand-pumping failure in rural water supply wells.  

To redress the adverse effects that irrigation had on groundwater resources, attempts were made to combine 
the use of groundwater and surface water for irrigation through a ‘more planned conjunctive-use approach’. The 
approach was based on an initial analysis of hydro-geologic, agronomic and socio-economic studies that assessed 
the water problems in Uttar Pradesh. 

Based on this, integrated numerical modelling (of crops, soil canal and groundwater resources) were conducted 
which showed that optimised conjunctive use (with improved surface water distribution and use, complemented 
by more rational groundwater use) was feasible.  

The technical analysis and integrated models developed were aligned with an appropriate management plan, 
which divided the land surface on the basis of hydro-geologic and agro-economic criteria into ‘micro-planning 
and management zones’. For each zone a canal reach (e.g. head, mid or tail) was assigned with an indication of 
current irrigation canal flow and water table level. The irrigation water service situation, groundwater resource 
status and groundwater management needs were then identified. 
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This zoning approach allowed targeted management actions that ranged from encouragement of groundwater 
use in the head end of the irrigation systems where shallow groundwater levels prevailed, focusing upon higher 
value crops in some areas, and improving canal water availability for those at the lower ends of the system.  

Strategies include attempts to reduce leakage through maintenance of bank sealing in major irrigation canals, 
enforcing current operational codes, promotion of tube-well use in non-command and high water table areas, 
and investment into research and specialist extension in soil salinity mitigation and sodic land reclamation. 
Collectively, these mechanisms were intended to provide a more balanced approach across the canal command 
(and beyond) and contribute to a sustainable future for agriculture in the region. 

It was observed that conjunctive use of water increased the cropping intensity from the current average level of 
about 140% to around 220%, by reducing the growing sodic land problem and without compromising 
groundwater resource sustainability. There was also significant improvement in the depth of the water table 
from 12m to 6m in some areas between 1984 and `1998. 

(Source: Foster et al, 2010; Evans and Evans, 2013) 

Box 23: Conjunctive Use of Water in Madhya Ganga Canal Project  

The Madhya Ganga Canal is located in the western Indo-Gangetic plain, where, although rainfall ranges between 
650 and 1,000 mm annually, only 200 mm naturally percolates through soil layers to recharge underlying 
aquifers. In this area, groundwater pumping by farmers exceeds recharge from rainfall and leakage from surface 
waters (canals and rivers) and application excess. Farmers are at the mercy of monsoon rains (which can fail) to 
provide water when and where it is needed. The high concentration of rainfall, over a 3 month period, means the 
majority of water runs off the already saturated soil. During the dry season, a lack of canal water means a 
reliance on pumping from groundwater stores which are not totally replenished from the previous year, hence 
further depletion (mining) of the aquifer system. 

The Madhya Ganga Canal Project was undertaken as a ten year pilot project aimed at diverting 234 m3 per 
second of monsoon waters from the River Ganga to the Madhya Ganga Canal, which feeds both the Upper 
Ganga Canal system and the Lakhaoti Branch Canal system. Through systems of unlined (unsealed) earthen 
canals, water was delivered to farmers for irrigation of water-intensive monsoon crop such as paddy rice and 
sugarcane. The unlined nature of the canal systems and infiltration of excess irrigated water facilitated the 
recharge of underlying aquifers, in which the water table rose from an average 12 m below ground level (bgl) to 
an average 6.5 m bgl. Simulations showed that without such a conjunctive management approach, levels would 
have continued to decline to an average depth of 18.5 m bgl over the course of the study. 

The conjunctive management of surface water and groundwater has proved productive in terms of the average 
net income increasing by 26 percent through reductions in pumping costs and improved cropping systems. It has 
demonstrated a more sustainable system through improved cropping patterns and more reliable and sometimes 
new (e.g. providing water in previously existing dry pockets) sources of water for irrigation and other uses, such 
as domestic/industrial supplies. During the dry season, drawdown from groundwater pumping prevents water 
logging and maximises storage space for recharge during the following year’s monsoon.  

(Source: Evans and Evans, 2013) 
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The three cases discussed above clearly indicate that the conjunctive us e and management of ground 
and surface water offers great potential for urban domestic water supply and irrigated agriculture in 
dryland areas. Sound technical analysis combined with good management practices is essential to the 
success of conjunctive use of ground and surface water resources. 

 

 

4 Key synthesis issues 

The lessons from the above case studies are diverse, but there are common practices and principles that 
underpin successful water development and management projects and programmes in dryland areas. 
This section synthesises some common good practice principles in water development and management 
in dryland areas. Diagram 1 below highlights some of the success factors.  

In moving toward sustainable development and use of resources in dryland regions, the biophysical 
realities of these systems must be recognised and policies and institutional arrangements be in place to 
mobilise human activities in ways that are compatible with these realities. Freshwater benefits to 
downstream areas naturally accompany sound management of upland and riparian areas. Preventing 
watershed degradation should, therefore, be realised as beneficial.  

Economic considerations and policy and institutional considerations are central to the development and 
management of water resources in dryland areas. The economic costs and benefits of comprehensive 
water development and management must become better known as well as the economic justification.  

Policy and institutional considerations stem from the fact that more effective and efficient management 
of land and water resources requires more than just technical knowledge. Technical information 
provides a foundation upon which water development and management can be assessed, economic 
analyses performed, and sustainable solutions pursued. Transforming such information into 
management requires effective participation by stakeholders to develop a consensus and provide 
incentives for implementation. A policy environment must be created that supports rather than hinders 
the integration of land and water management as well as the participation of a broad range of 
stakeholders from local to national level. 

 

 

 

 

 

 



Good Practices in Water Development for Drylands  61 
 

4.1 Success factors based on a SWOT analysis 

Table 3: Success Factors Based on a SWOT Analysis 

Strengths Weakness 
• Water sector reforms – implementation of integrated 

water resources management principles 
• Establishment and use of a coordinated institutional 

framework for water development, delivery and 
management 

• Implementation of watershed/river basin/catchment-
wide management 

• Existence of decentralised approaches to local 
government and natural resources management 

• Participatory approaches to water governance at local 
and national levels 

• Establishment of water users’ associations and 
empowering them to participate in decision-making 
processes on water development projects 

• Participation of women in water development projects 
• Government commitment to improved governance of 

water 
• Policy focus on the links between water, land and 

pastoral systems 
• Implementation of pastoral policy which covers both 

land and water rights; as well as links with agriculture 
• Linking emergency and long-term water development 

planning 
• Support for community ownership of water development 

projects 
• Sustained support of external partners in reforming the 

water sector, providing technical expertise and financial 
resources 

• Collaboration between Government and development 
partners (e.g., NGOs, donors and civil society) in water 
management  

• Improved water control and management 
• Use of appropriate technology in water supply (e.g., drip 

irrigation, treadle pumps) 

• Problems of transforming IWRM-based water policy into 
practice – i.e. implementation challenges 

• Lack of capacity to implement and manage water sector 
reforms at both national and local level 

• Catchment development in certain areas, and not 
nationally 

• Lack of awareness of dryland water issues among 
policymakers 

• No provision in water development projects, and water 
reform policy more broadly, for stakeholder participation 

• Lack of training and capacity within government and 
some NGOs to implement sustainable water 
development projects 

• Lack of funding and technical expertise 
• Limited participation of intended beneficiaries, especially 

women, in drylands water development  
• Lack of an integrated water-land-and pasture 

management perspective 

Opportunities Threats 
• Increased global focus on dryland areas  by international 

agencies, such as UN-agencies, and international 
research organisations  

• Establishment of regional centres focused on research 
and policy influence on dryland regions 

• Increasing prominence of dryland issues in policy and 
among policymakers and development agencies 

• Need to strengthen local level institutions of water 
management such as catchment and sub-catchment 
councils, WUA and farmer organisations 

• Making local water agencies accountable to local water 
users, mainly smallholder farmers and livestock herders 

• Farmer empowerment 
• Accounting for equity issues in water development 
• Promoting demand driven research through action 

research 

• Policy approaches inconsistent with dryland 
environmental and socio-economic realities 

• Increasing focus on large-scale irrigated agriculture in 
dryland regions 

• Focus on cash-crop production as a strategy for 
agricultural development in dryland regions 

• Rapid land development for agriculture and urban 
settlements 

• Land grabs  
• Increase in extreme weather events in dryland areas as a 

consequence of global climate change 
• Displacement of people due to droughts and floods 
• Fragility of dryland ecosystems 
• Sedenterisation of pastoral communities  
• Supporting livestock production through water 

development can endanger soil resources if a good 
landscape planning policy is not in place 

• Lack of funding and lack of training 
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5 Horn of Africa Policy context 

5.1 Introduction 

Capturing good practices and principles for water development in drylands is important for East Africa, a 
region with significant dryland areas. In the focus countries of this study, Kenya’s dryland areas (or 
ASALs – arid and semi-arid lands) make up more than 83% of the country, of which Northern Kenya 
constitutes the most significant part. In Uganda, these regions include Karamoja and the “cattle 
corridor” which stretches from the north-east (e.g., Kotido District), through central (e.g., Nakasongola 
District) to southwest Uganda (e.g., Rakai and Ntungamo Districts) (WRI, 2010). Dryland areas in Uganda 
constitute 42% of the country's total land area (Government of Uganda Home Portal 2011 cited in 
REGLAP Secretariat, 2012). This is significant given that approximately 10% of the total land area in 
Uganda is classified as arable. In Ethiopia, dryland areas constitute 63% of the country’s total land area, 
and are mainly found in Somali, Afar, Oromiya, SNNPR (Southern Nations, Nationalities and Peoples 
Region), and in Benishangul-Gumuz and Gambella regions. It is estimated that 12–15 million people 
from 29 different ethnic groups live in these areas (REGLAP Secretariat, 2012). 

Pressure to meet national domestic water service targets has led to construction of many water supply 
points (mainly boreholes), an approach that has often failed to take account of pastoralist patterns of 
mobility. Furthermore, the focus on borehole construction has not been supported by a systematic data 
collection framework that contributes to the effective monitoring of various aspects of water supply 
points, such as depth of water, discharge rates, and water quality and functionality (including 
breakdown periods). This is still largely true despite the fact that the aforementioned information is 
required by the ministries of water in the region as part of a water resources and environmental impact 
assessments. 

In some cases, water points were left in disuse when pastoralists moved in search of pasture, in other 
cases they encouraged pastoralists to settle around water points effectively constraining the mobility of 
pastoralists, and in worst cases precipitated conflict among groups through engendering competition 
over resources. Capturing good practices and principles encourages the formulation of appropriate 
water development approaches that not only enhance water access in pastoral areas but also support 
the mobility of pastoralists across rangelands and ensure sustainable use of resources (REGLAP Water 
Learning Group, 2013). Through specific strengthening of pastoral livelihoods, this approach supports 
wider productivity and sustainability of dryland agro-ecological systems. 

In the context of rapid change in dryland areas, good practices in water development will ensure the 
sustainable development and use of water across sectors. The focus on agricultural development – 
especially irrigation development in the Ethiopia, Kenya and Uganda – and the policy shift towards 
sedentarisation of pastoralists, as well as nascent development of hydrocarbons and other mining 
sectors and urban expansion into dryland areas, will precipitate structural changes in the nature and 
type of demand for water. These developments will inevitably transform existing livelihoods of people 
living in dryland areas and establish a new resource-population relationship, and not necessarily of 
mutual benefit. By adhering to good practice principles of water development, planners can, not only 
ensure more sustainable utilization of water across sectors, but also enable people living in dryland 
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areas to find alternative and viable livelihoods through stronger contributions to economic growth and 
social development in drylands regions.  

Enhancing the livelihood security of pastoralists, agro-pastoralists and other water users in the context 
of sometimes irregular but often prolonged dry periods – a key feature of drylands in the region –
improved approaches to water development can strengthen the contribution of drylands to national 
economies, and reduce their drain on resources by enhancing resilience and reducing the need for food 
and other cash interventions during emergencies brought on by climate extremes, whether floods or 
droughts. Improving water development and management, through ecosystem-based approaches, 
enhances the productivity of soil, water and vegetation. This improves the resilience of ecosystems to 
climate change, and the contributions of ecosystems to food security, creating a ‘virtuous cycle’ in which 
stronger livelihoods reduce the likelihood of adverse coping strategies damaging the environment (e.g. 
grazing mismanagement, deforestation for wood fuel or charcoal) and lead to improved soil and water 
conservation, thereby reducing the need for further construction of water infrastructure and emergency 
drought responses. 

Through analysing good practices and principles on water development from other regions this study 
provides improved understanding of sustainable approaches to water development for multiple uses in 
dryland environments and helps to improve the wider environment of livelihoods diversification and 
non-pastoral livelihoods options. Insights from other regions that can be adapted to the East African 
context also help to demystify these sometimes remote regions, reducing misunderstanding of their 
productive potential and capacity for resilience, and supporting better integration within wider national 
and regional development contexts, including through the regional economic integration processes of 
the East African Community.  

 

5.2 Social, Economic and Environmental Context 

In all countries, wider governance frameworks matter in developing water for drylands areas. The 
governance environment shapes not only the development and implementation of appropriate policies, 
programmes and practices, but also the potential for successful transfer of good practice principles from 
one context to another. An analysis of the governance environment should reveal the underlying 
interests, incentives, and institutions that determine how politicians act, how governments perform, 
and how policy choices on water development in dryland areas are made and play out in practice. Such 
insights are important in understanding the ways in which policy choices are made, how, why and by 
whom. Understanding of the governance environment enables effective engagement by stakeholders, 
helping to embed good practice principles in the development and implementation of better policies 
and practices in dryland water development in the Horn of Africa.  

This section serves two purposes: First, it draws out the key governance factors that emerge from the 
cases studies where water development policies and programmes were successfully implemented. 
These are not necessarily comprehensive precisely because some of the case studies reviewed did not 
pay sufficient attention to the governance environment in their analysis. Secondly, it analyses the 
governance environment of Ethiopia, Kenya and Uganda to highlight its key aspects vis-à-vis the transfer 
of good practices, specifically the opportunities and constraints that the governance context presents. 
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5.3 Key Governance Factors Underpinning Successful Water 
Development  

The analysis of the available case study evidence, drawn primarily from Africa, Asia and Latin America, 
indicates that many governance factors underpin conditions for successful water development projects 
in drylands. These include: 

1. Political will and commitment to water development in drylands by government and local 
political actors. Evidence from Brazil and India clearly demonstrates that political commitment 
by regional government and other state (and sub-state) agencies were instrumental in 
successful dryland water developments. In Gansu, China, the government provided 50% 
subsidies to support the implementation of the rainwater harvesting project; in Ceara, North 
East Brazil, the regional government collaborated with 700 NGOs, state universities, and other 
government agencies to construct cisterns for rainwater harvesting that provided safe water 
supply to five million people. From the analysis undertaken for this report, it is apparent that the 
the stronger the political support the more successful a particular programme activity will be. 

2. Political stability and robust local-level systems of governance. Successful water development 
projects in drylands took place when the respective countries and/or regions were experiencing 
periods of political stability. For instance, the One Million Cisterns Project in northeast Brazil was 
implemented after Brazil’s transition to democracy in 1988. 

3. Availability of national and local development plans. Evidence from the provision of water 
supply services as part of emergency relief during drought periods in Botswana and Zimbabwe 
show that the existence of district water development plans and a government-led institutional 
frameworks for rapid implementation were central to the success of drylands water 
development projects during emergency periods. The district water development plans 
provided a coherent framework for water development, which was adhered to during drought 
periods. Further, the active role of government and local authorities in leading water 
development plans, meant that even in crisis periods, they maintained the oversight role when 
other actors, such as NGOs, were involved in providing water supply services to communities 
affected by a drought or flood. 

4. A good degree of coherence in policies and processes for implementation. The levels of policy 
coherence will determine how clearly roles and responsibilities in water development in dryland 
areas are defined, which has implications for successful delivery of projects and programmes. 
Integrated approaches to natural resources management (for instance, including various 
combinations of water, land, forestry and livestock) have been central to successful drylands 
water development projects in India, Nepal and Burkina Faso. In India and Nepal, integrated 
management of forestry and water resources underpinned the success of watershed and 
rainwater harvesting projects. Further, policy coherence and integration also reflected other 
development needs such as market integration and infrastructure development. 

5. Decentralised frameworks of local administration and governance of water and natural 
resources. The establishment of viable, local level institutions of water management in dryland 
areas were central to the success of all projects in the case studies reviewed. This was mainly 
because they enabled people’s participation in planning, implementation, and maintenance of 
project activities. This is illustrated by the Ceare study on rural water supply in Brazil and 
watershed project in India. 
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6. Capacities for collective action. Successful water development projects in dryland areas 
depended, in part, on the ability of a wide range of actors (i.e., from government agencies, non-
governmental organisations, civil society, donor agencies and private sector organisations) to 
work together in planning and implementation. Where capacity for collective action was low, 
because of either limited space, social difference, or conflict, it was unlikely that water 
development projects would be implemented, let alone sustained. 

The governance factors described above are not an exhaustive list, nor do they represent a linear causal 
relationship between one factor’s presence and successful water development in dryland areas. Rather, 
the presence of one or more of the above led to greater success.  

The importance of an analysis of governance factors is that it calls attention to the relationship between 
the wider governance environment and implications of successful water development policies, 
programmes and projects in dryland areas. It also promotes and enables practitioners to be aware of 
interactions between governance factors and the outcomes they seek tp achieve through water 
developments. Given varying contexts, clearly outcomes might vary from one country to another.  

 

5.4 Governance Environment in the Horn 

Broadly, the Horn of Africa is often associated with complex governance challenges, such as armed 
conflict and weakening of traditional governance systems, increasing scarcity and degradation of natural 
resources, widespread famine and drought, weak information and education provision and rapid 
population growth. Although the region has made significant strides in strengthening political stability, 
civil liberty and openness, democratic systems remain fragile and credibility of political institutions and 
election outcomes requires enhancement. The region has registered impressive levels of economic 
growth for the past decade, a trend that is likely to continue in the long term given the increasing trend 
of foreign direct investment in the region. These factors have implications on the success or failure of 
water development in dryland areas of Ethiopia, Kenya and Uganda, and will be examined below. 

 

5.4.1 Ethiopia 

5.4.1.1 Decentralisation 
The current decentralisation framework in Ethiopia was instituted in the early 1990s, through the 
establishment of a federal state and codified in the 1995 Constitution. It led to the establishment of 9 
regional national states, namely, Afar, Amhara, Benishangul-Gumuz, Gambela, Harari, Oromia, Somali, 
the Southern Nations and Nationalities People’s Region (SNNPR), and Tigray. In addition, there are two 
city administrations (i.e. Addis Ababa and Dire Dawa). Regional states with significant dryland areas are 
Amhara, Tigray, Oromiya, Afar, Somalia and SNNPR. 

The regional states have considerable power to shape their own economic and development policies 
and programmes. Specifically Article 52(1) of the Federal Constitutions which reserves residual power to 
Regional States gives the regional governments the power to enact state constitutions; establish state 
administration; formulating and executing economic, social, and development policies; administering 
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land and natural resources; levying and collecting taxes and duties; and enacting and enforcing the state 
civil service. Within the context of dryland development, Article 52(1) provides legal provisions which 
provide a basis for regional governments to take an active role in formulating and implementing 
appropriate policies and programmes for water development in dryland areas. 

Regional governments also have significant fiscal authority, both in expenditure responsibility and 
revenue collection powers. The revenue authority of regions is defined in terms of regional and shared 
revenue, with shared revenues used jointly by the federal and regional government. 

Administratively, each regional government has three administrative units below them. These are zones, 
woredas (district) and kebeles (village), and they provide an administrative platform for local-level 
participation in social and economic development. Zones are responsible for coordinating among 
woredas, and monitoring woreda compliance with regional social and economic development plans and 
programmes. In view of this, Zones are more often the arms of the regional government‖ (Garcia and 
Rajkumar, 2008). Woredas lie at the heart of Ethiopia’s decentralization drive, as elected local 
governments have been established at the woreda level since 2002. Woredas are the key autonomous 
self-governing units to which power and resources are devolved, and are empowered to prepare and 
decide on economic development and social service plans‖ for its territorial area.  

As the centre of socio-economic development, woreda-level government can collaborate with 
communities and other stakeholders in the designing, planning, implementing, and evaluating 
development programmes and projects, through the ‘Local-Level Participatory Planning Approach’. 
Woredas are responsible for a range of activities, such as, water services, agricultural and rural 
development, education and health. Members of the Woreda meet once every three months, through 
the woreda council meetings. The council has the authority to approve the woreda’s budget, and to 
review the progress of different sectors and executive members.  

Kebeles are grassroots governance units, serving as local-level institutions in both rural and urban areas. 
Along with elected local councils, kebeles have executive cabinets which coordinate planning and 
administrative functions; these are selected by the members of the local councils. They respond to the 
woredas’ directives, and rely upon the woredas for their budgets (Tegegne and Kassahun, 2007). 

This decentralised framework in Ethiopia provides the necessary institutional framework for water 
developments in drylands. It is also provides an institutional platform for local level participation in the 
planning, implementation, and evaluation of water development projects in dryland areas, through 
woreda and kebeles. As such, the decentralisation framework in Ethiopia provides useful entry points in 
the transfer and adoption of good practice principles in water development. The capacity of regional 
government, zones and woredas in formulating policies and implementing strategies and development 
activities is, however, seriously lacking. In many cases there is a clear capacity gap in running and 
managing different responsibilities under the decentralised system, with many plans but little way of 
achieving them in practice. There is a serious lack of competent and trained personnel, existence of 
vacant positions due to inadequate budget to hire new staff, and contradictions between the 
democratic practice of electing officials to the woreda and the need for technically competent people to 
manage local administrative machinery that delivers local development.  

In Ethiopia, like elsewhere, local government officials are popularly elected individuals based on party 
allegiance, and most of the elected officials have little formal training. This democratic outcome delivers 



Good Practices in Water Development for Drylands  67 
 

officials who lack the capacity to oversee the planning and implementation of water development in 
dryland regions. 

5.4.1.2 Key policies 
National Development Framework: Ethiopia has implemented several national strategies that provide an 
overall framework for national development. Currently, the two main national development strategies 
are: a) the Growth and Transformation Plan (2011 – 2015); and b) the Agriculture Sector Policy and 
Investment Framework (2010 – 2020). 

 

 

 

 

 

 

 

 

 

 

 

 

 

The two national development strategies have implications on dryland areas of Ethiopia. The priority 
given to irrigation development in the Agriculture Sector Policy Investment Framework will invariably 
lead to increased emphasis on this kind of water development in dryland areas. In addition, it focuses on 
large scale watershed rehabilitation. In view of this, the good practice principles on water development 
in dryland areas may contribute to shaping how sustainable irrigation development and watershed 
development can be undertaken in practice with positive outcomes on the environment and local 
livelihoods. 

5.4.1.3 Regional Level Development Framework 
The Regional Development Plans (2010 – 2014): These are modelled around the GTP, and Ethiopia 
Strategic Investment Framework for Sustainable Land Management of 2008. Regional development 
plans are broadly focused on improving food security, enhancing resilience, and sustainable land 
management. For regional states with significant dryland regions, such as Afar, Somali, Oromia and 
SNNPR, the Regional Development Plans also include specific water development and pastoral issues. 

 

Box 24: Relevant National Development Policies of Ethiopia 

Growth and Transformation Plan (GTP) 2011 – 2015 

This provides the overall framework for development aimed at improving the country's economy by achieving a 
projected Gross Domestic Product (GDP) growth of 11% per year from 2010 to 2015. The Plan places emphasis 
on agricultural development as the primary pathway to economic development. It encourages private 
investment and commercial agriculture in dryland areas, where abundant land exists (GTP, 2010: 25-26). The 
GTP forecasts agricultural growth rates of 14.9% per year up to 2015. Improved livestock development is 
recognised as one of the pillars of economic development with targeted export earnings of US$1billion dollars by 
2014/15.  

Agriculture Sector Policy Investment Framework (2010 – 2020) 

This provides the national strategic framework for investing in the agricultural sector to support growth and 
development in the sector. Key priorities for investment include the development of irrigation schemes, rural 
commercialisation and natural resources management. Irrigation development is viewed as vital to expanding 
and commercialising the agricultural sector. Further, the agricultural sector policy notes that it “seeks to achieve 
a more sustainable solution to food security through investments designed to protect and build household 
assets, while at the same time improving the productive base through large-scale watershed rehabilitation. 
There is a need, however, to increase development efforts and resources targeting irrigation development, in 
order to accelerate productivity growth, agricultural led industrialisation and long-term food security”. 
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5.4.1.4 Relevant Sector Policies 
There are several sector policies that have direct and indirect implications on water development in 
dryland regions of Ethiopia. The key ones include water, environment, agriculture pastoral and livestock 
sector policies. Ethiopia’s water resources management policy, instituted in 1999, is focused on 
“enhancing and promoting the efficient, equitable and optimum utilization of the available water 
resources for significant socio-economic development on a sustainable basis”. The fundamental 
principles of the policy are: 

• water is a natural endowment commonly owned by all the people of Ethiopia; 
• every Ethiopian citizen shall have access to sufficient water of acceptable quality to satisfy  basic 

human needs; 
• water shall be recognized both as an economic and social good; 
• water resources development shall be underpinned by rural-centred, decentralized 

management, participatory approaches under an integrated framework; 
• management of water resources shall ensure social equity, economic efficiency, system  

reliability and sustainability; and 
• the participation of all stakeholders and user communities, especially women, shall be 

promoted in water management. 

These principles emphasize the necessity of an IWRM approach, including the management of surface 
and groundwater resources, water quantity and quality issues, and coordinates use of water between 
upstream and downstream users. The policy also calls for the integrated management of water with 
other natural resources within a river basin. The National Water Sector Strategy sets out the path to 
achieve water policy objectives in four key sub-sectors. 

 

 

 

 

 

Box 25: Regional Development Plans in Dryland Regional States of Ethiopia 

The Somali Region Five Year Plan (2010 – 2014) 

This articulates a vision for Somali region of achieving rapid and sustainable economic and social development at 
a minimum as set out in the Millennium Development Goals (MDGs), whilst ensuring reliable security and good 
governance. Some of the key targets in the plan are to increase: i) the number of shallow and deep boreholes 
from 285 to 862; ii) the number of pastoral health extension workers from 1,400 to 2,100; iii) the number of 
health posts with full equipment from 701 to 985. 

Oromia Growth Corridors Plan 

This was initiated in 2006 and seeks to promote the construction of deep wells, supported by surface water 
harvesting to enable multiple land uses including livestock production and irrigation. Detailed land use planning 
will inform types of land uses suitable for different areas. The vision for the Growth Corridors Plan is the 
transformation of dryland areas into development centres partly through investing in water infrastructure to 

             

Box 26: Water Resources Development 

Water Resources Development Strategy 

To promote the following: 

• Undertaking the assessment and development of the country’s water resources 
• Developing groundwater resources and ensuring optimum utilisation for different water uses 
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Broadly, the water resources management policy in Ethiopia has direct bearing on water development in 
dryland areas as it provides the national framework for water resources development and management. 
The implementation of the water sector policy is still fraught with challenges. The establishment of river 
basin authorities is still underway, and where they have been established (e.g., in Awash and the Berki 
River Basin) institutional coordination and stakeholder participation has been identified as key 
challenges (Jembere, 2010; Water Governance Centre, 2013).  

In drylands areas, river basin authorities are still to be established. It is also noted that in many areas 
where river basin authorities have been established (e.g., the Awash) water users or regional water 
related government agencies are not yet aware of their existence and mandates. This has negative 
implications on institutional coordination and stakeholder participation central to water development in 
dryland areas. 

5.4.1.5 Pastoral Policy 
The Government of Ethiopia recognises the rights of pastoralists and their need for access to water and 
land resources. These rights have been written into the national constitution, and policies and 
legislation. In Ethiopia, the 2001 Poverty Reduction Strategy Paper (PRSP) recognizes that in pastoral 
regions there is need to integrate livestock, pasture and access to drinking water. It states that “it is of 
paramount importance to integrate the supply of drinking water and that of pasture so as to accelerate 
and improve animal resources development” (PRSP: 58 cited in Nassef et al, 2012). The Plan for 
Accelerated and Sustained Development to End Poverty (PASDEP) also recognises the importance of 
livestock to pastoral livelihoods and the national economy. 

Despite the legal recognition of pastoral rights in Ethiopia, in practice, governments at local and national 
level have been expropriating pastoral lands for various private and government development projects. 
Mobility, a key to pastoral risk management in drought, appears to be particularly discouraged in favour 
of encouraging pastoralists to settle (Little et al, 2012). Mobility of pastoralists has been further 

• Giving priority to multi-purpose water development water projects 

Taking an integrated approach to water resources development 

Water supply strategy 

Focuses on ensuring the provision of sustainable, efficient, reliable, affordable and user-acceptable water supply 
services to people, including livestock especially in dryland areas. The strategy for water supply emphasises 
participation of local communities, appropriate and low-cost water supply technologies, and the assessment of 
water supply requirements, types of water sources and services. 

Irrigation Development Strategy 

Focuses on expanding irrigated agriculture by developing small, medium and large scale schemes that aim at 
improving food security. In addition, the strategy calls for the adoption of improved and affordable systems and 
tools for water harvesting. The policy explicitly calls for the support and enhancement of traditional irrigation 
practices, and the promotion and meaningful participation of all stakeholders in all phases of planning, studies, 
implementation, and operation of irrigation schemes of all sizes. Furthermore, it calls for the need to “provide 
for the harmonious co-existence of indigenous peoples and irrigation projects”. 

(MoWR, 1999 cited in Naseff and Belayhun, 2013). 
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undermined by the increasing development and promotion of non-pastoral land use activities, especially 
large-scale irrigation, in important river valleys that traverse pastoral rangelands (e.g., irrigated sugar 
schemes in the Awash). Although large scale irrigation leads to water development in Ethiopia’s dryland 
areas, it does so in ways that undermine the integration of crop and pastoral production systems.  

However, under Ethiopia‘s decentralized federal structure, regional authorities have the ability to adapt 
national legislation and guidelines to regional circumstances. In regions with significant dryland areas, 
appropriate policies can be developed that seeks to integrate water development and other land uses. 

5.4.1.6 Environment Policy 
The environmental policy of Ethiopia has incorporated sector specific environmental policy provisions 
for water resources and related sectors. The specific policy guidelines pertinent to the management of 
water resources aim to: 

• involve water resource users in the management of water policies, programmes and projects;  
• ensure consideration of environmental health hazards in the design, construction and use of  

dams and irrigation systems; 
• integrate the rehabilitation and protection of wetlands and upstream forests into the 

conservation, development and management of water resources; 
• promote the protection of the interface between water bodies and land; and 
• subject all major water conservation, development and management projects to the 

Environmental Impact Assessment (EIA) process. 

Further, the Environmental Impact Assessment Proclamation (2002) requires an EIA for any planned 
(private or state) development project where it is likely to have a negative environmental impact on the 
environment. It also provides that no person shall commence implementation of a planned project 
without first passing through the EIA process and obtaining authorization from the competent authority. 
In practice, EIAs are not conducted prior to the implementation of water resources projects which may 
exacerbate environmental in Ethiopia’s dryland regions.  

5.4.1.7 Corruption 
Ethiopia was renowned for low tolerance for corruption, but this perception is changing as recent 
assessments by Transparency International and Mo Ibrahim Foundation indicate an increasing trend 
towards graft. However, within the water sector the existence of systematic, transparent and rules-
based funding and prioritisation mechanisms have resulted in few opportunities for rent-seeking and 
corruption among politicians (Calow et al, 2012).  

In few cases where malpractice in the form of short-drilling has been observed (e.g., in SNNPR), it was 
recommended that government and community oversight over contractors should be strengthened 
(ibid.). Therefore, the low levels of corruption within the water sector may provide an opportunity for 
successful water development in Ethiopia’s dryland areas. 
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5.4.2 Kenya 
In Kenya, the reintroduction of multiparty democracy in the 1990s heightened political competition, 
with a dozen political parties represented in Parliament, beginning with the 1992 elections. The change 
of government in 2002 strengthened the effectiveness of government and widened the political space 
for civil society. Contested elections in 2007, however, underscored the continued fragility of Kenya’s 
democratic system. The Grand Coalition Government which served from 2007 to 2013, and the 
subsequent election of Uhuru Kenyatta as President marks a return to some form of political stability for 
Kenya, and an opportunity for the country to implement its national development programmes 
enshrined in the Vision 2030. 

5.4.2.1 Decentralisation 
Kenya’s recent shift towards decentralisation of local government was initiated through the 1982 
District Focused Policy on Rural Development, which sought to transfer planning responsibility from the 
ministerial and provincial level to district level officers comprising the District Development Committee 
(DDC). The DDC is tasked with the responsibility for developing district development plans and ensuring 
that local communities participate in all aspects of local development. In practice, central government 
still plays an active role in shaping local level development by centralising powers for general policy and 
financing of local level development programmes. Kenya’s new Constitution of 2010 makes a fresh 
attempt to establish a decentralised and participatory framework of local level governance through an 
institutional reform exercise. This is currently underway, but it is suffice to point out that the process 
seeks to establish a framework that ensures effective stakeholder participation in planning and 
implementing local development priorities. However, the State still retains the right to regulate land for 
land use planning (Flintan, 2013). 

5.4.2.2 National Development Framework 
Although Kenya has a diversified economy, the Government’s national development strategy partly 
focuses on agriculture and rural development more generally, as the key to deliver social and economic 
development. In the agricultural sector, Kenya aims to promote an innovative, commercially-oriented, 
and modern sector. This will be accomplished through: (i) transforming key institutions in agriculture 
and livestock to promote agricultural growth; (ii) increasing productivity of crops and livestock; (iii) 
introducing land use polices for better utilisation of high and medium potential lands;  and (iv) 
developing more irrigable areas in ASALs for both crops and livestock. Steps have also been taken by the 
government to enact policies such as the Environment Management and Coordination Act, the Forest 
Act, among others that seek to protect the environment and natural resources. 

With specific reference to dryland areas, a more focused policy has emerged, the National Policy for 
Development of Northern Kenya and other Arid Lands, aimed at “facilitating and fast-tracking 
sustainable development in ASALs by increasing investment in the region and by ensuring that the use of 
those resources is fully reconciled with the realities of people’s lives” (Government of Kenya, 2012:13). 

 

 

 

 

Box 27: Aims of the ASAL Policy 

The key aims of the ASAL Policy are to: 

• Invest in water harvesting, water supply and irrigation infrastructure 
• Strengthen the climate resilience of communities in the ASALs and ensure sustainable livelihoods 



Good Practices in Water Development for Drylands  72 
 

 

 

 

 

 

 

 

 

 

 

In short, the ASAL policy paves the way for better approaches to development and establishes a 
coordinated and participatory institutional framework for the development of dryland areas.  

5.4.2.3 Relevant Sector Policies 
Water Policy: Kenya’s socio-economic development goals are dependent on the availability of water in 
sufficient quantity and quality. The government’s long-term objective is to ensure that all Kenyans have 
access to clean potable water, and that water is available for key economic activities such as agriculture, 
fisheries, livestock production (and therefore food security), manufacturing, hydropower generation, 
and tourism (MWI 2005; Kenya 2006b). The water sector reforms, under the Water Act of 2002, are 
designed to contribute to the realisation of this long-term objective as well as to addressing the policy, 
regulation and service provision weaknesses that were enshrined in the previous Water Act Cap 372.  

Most of the new institutions provided for in the Water Act 2002 were established in 2004 and have 
started operations. Responsibility for policy and resource mobilisation rests with the Ministry of Water 
and Irrigation (MWI), which still acts as a service provider of last resort, especially in rural areas. The 
apex regulator for water resources management is the Water Resource Management Authority; while 
the apex regulator for water and sewerage services is the Water Services Regulatory Board. 

As part of the water sector reforms, six River Basin Development Authorities have been created under 
the Ministry of Regional Development – the Kerio Valley Development Authority, Lake Basin 
Development Authority, Ewaso-Nyiro North Development Authority, Ewaso-Nyiro South Development 
Authority, Coast Development Authority and Tana and Athi River Development Authority (Gomes, 
2006). 

The water supply and sanitation sub-sector is regulated by the Water Services Regulatory Board 
(WASREB). Seven regional asset-holding Water Service Boards (WSBs), licensed by the WASREB, have 
contracted local government owned Water Service Providers (WSPs) in larger and medium urban 
centres for the management of services. In the remaining areas where no WSP has yet been identified, 
services are operated by the WSBs on an interim basis, or provided by associations or community based 
organisations. The National Water Conservation and Pipeline Corporation (NWCPC) concentrates on 

• Reinforce the authority of traditional natural resource management systems that promote sound 
environmental practices. 

• Protect and increase forest cover, riverine vegetation and critical water catchment areas in the ASALs 
• Promote low-maintenance water technologies, with an emphasis on water harvesting which (given likely 

climate change impacts) can deal with both abundance and scarcity 
• Ensure that the interests of pastoralists, particularly pastoralist women, are adequately and  appropriately 

addressed in new land legislation and institutions, in line with the National Land Policy 
• Promote water harvesting to ensure food security in collaboration with Regional Development Authorities 
• Increase access to the skills and technologies needed for irrigated agriculture particularly when community-

managed 
• Set up ASAL Transformation Structures tasked with managing social and economic development in ASALs 

(these structures will include ASAL Cabinet Sub-Committee, ASAL Inter-Ministerial Committee, and an ASAL 
Stakeholders' Forum which brings together Government, UN agencies, development partners, NGOs and the 
private sector organisations). 

(Source: Government of Kenya, 2012) 
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bulk water supply and borehole drilling. The new institutions still operate with some seconded staff 
from MWI and NWCPC, and plans for restructuring the MWI and NWCPC are underway. An Appeals 
Board has been established, and its members appointed. 

Since 2006, efforts have been made to develop a Sector Wide Approach to planning (SWAp). 
Appropriate use of the SWAp as a tool for coordinated planning will also promote prioritisation of the 
various programmes and ensure that resources are provided to deserving areas. To enhance water 
storage capacity, the strategy will increase investment in the storage infrastructure and develop 
innovative community based methods and technologies for water harvesting. In rural areas, a specific 
focus will be placed on capturing and storing run-off water from tin roofs. In addition, the country will 
intensify catchment methods for run-off water. Further, Kenya is developing a national irrigation policy 
aimed at developing the irrigation potential in a cost effective and sustainable manner through 
enhanced private sector participation. In short, consolidation of water sector reforms arising from 
enactment of the Water Act of 2002 and the national irrigation policy provides an opportunity for a 
coordinated institutional and policy framework for water development and management in dryland 
regions. 

Development activities in Kenya’s drylands are delivered and managed by a diverse range of institutions 
including government and non-governmental agencies. One key institution is the Department (formerly 
a Ministry) of State for the Development of Northern Kenya and other Arid Lands which has the 
responsibility for coordinating different organisations and institutions working towards the development 
of dryland areas at various levels. The Department is aimed at coordinating and implementing 
development activities, mobilising the resources necessary for equitable development, develop 
alternative approaches to service delivery suitable for ASALs, and strengthen livelihoods of people living 
in Northern Kenya and other arid areas (Government of Kenya, 2012). 

The key institutions that fall under the Department of State for the Development of Northern Kenya and 
other Arid Lands, and established at various levels of governance, include; 

• An ASAL Cabinet Sub-Committee, chaired by the President or Deputy President, which will 
provide high level policy direction and political support to ASAL development 

• An ASAL Inter-Ministerial Committee, through which Principal Secretaries in key sector 
ministries will provide leadership across Government 

• An ASAL Stakeholders’ Forum, bringing together Government, UN agencies, development 
partners, NGOs and the private sector. This Forum will have a series of sub-groups such as food 
security, infrastructure and social services. 

• An ASAL Transformation Secretariat, will provide technical and administrative support to the 
ASAL Inter-Ministerial Committee as well as support the ASAL Stakeholder Forum and other 
ASAL institutions, and promote stronger coordination of ASAL policy and practice (Government 
of Kenya, 2012). 

Although the establishment of an agency dedicated to dryland areas in Kenya is an important step in 
dryland water development, there are still some challenges that need redress. First, it seems the 
political priority given to dryland areas, in the new administration, has somewhat been reduced by the 
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intentions of the new administration to restructure the envisaged Ministry of State for the Development 
of Northern Kenya and other Arid Lands into a Department8.  

Second, water development in dryland areas has been criticised for being predominantly centred on 
urban settlements at the expense of rural areas. In cases, where water development is focused on rural 
areas, it is based on both a romanticised view of local communities, especially pastoral communities, 
and a continuity of past water policy practices.    

With specific reference to the water policy, there are concerns from key stakeholders working in 
drylands that the water resource management plans , especially water resource assessments, are 
focused on assessing how much water is available to be sold to people, under the user pays principle. As 
such, it was noted that water development under the current water sector reform is geared towards the 
raising of revenue at the expense of sustainable water development for dryland areas. It was further 
noted that there are no links between the water policy and the ASAL policy, and more importantly, the 
water policy does not adequately address water development for mobile pastoral communities and 
neither does it empower local level customary institutions of water management9. 

5.4.2.4 Corruption 
There is a widespread perception that corruption permeates all sectors of public life in Kenya, as 
reflected by major governance indicators. Kenya was ranked 154 out of the 182 countries assessed by TI 
in 2011. This is true despite the fact that several reforms and laws have been implemented to tackle 
corruption in the country. These include the Anti-Corruption and Economic Crime Act of 2003, the Public 
Officer Ethics Act of 2003, and the Public Procurement and Disposal of Assets Act 2005. The Kenya Anti-
Corruption Commission (KACC) was also restored and parliamentarians and civil servants need to prove 
their source of income (Berltelsmann Foundation, 2012The failure to effectively prosecute senior public 
officials involved in corruption, however, seriously undermines government’s effort to stamp corruption 
(Martini, 2012).  

Within the water sector, there is a perception that there is significant level of corruption partly fuelled 
by the increase in resources invested in the sector by government, private investors and international 
donors. Funding for the sector increased from 2 billion Kenyan shillings in 2002 to 32 billion in 2010, 
which attracted many actors to the sector (Rampa and Puig, 2011). There have been allegations that one 
Water Service Board in Ukambani region, a region where a senior Ministry of Water official hailed from, 
received fifty percent of total funding earmarked for all Water Service Boards. In addition, in 2011, a 
Parliamentary Committee observed cases of irregular awarding of tenders and in the procurement of 
goods and services at the Ministry of Water (ibid.). It is apparent from the foregoing that corruption 
presents a complex challenge to water development in Kenya. 

 

 

                                                           
8 Interview with a key informant in the Department of State for the Development of Northern Kenya and other Arid 
Areas, 5/09/2013. 
9 Interview with a key informant – Department for the Development of Northern Kenya and Other Arid Areas. 
5/09/13 



Good Practices in Water Development for Drylands  75 
 

5.4.3 Uganda 
The end of the 20 year insurgency in the north, and the introduction of multiparty democracy in 2006 in 
Uganda established a peaceful but competitive political environment. The implementation of the Peace, 
Reconciliation and Development Programme in Northern Uganda in 2009 is expected to integrate this 
region within the rest of the country, both economically and socially. The adoption of multi-party politics 
has opened up political space and there are signs of improvement in democratic government as there is 
greater scrutiny from the media, civil society organisations and opposition parties. The main political 
challenge in Uganda is, however, to maintain peace and stability in the context of significant economic 
growth, partly driven by oil discovery and exploration. 

5.4.3.1 Decentralisation 
Uganda’s recent history of decentralisation starts in 1987 with the establishment of a Resistance Council 
system, which transferred authority to plan, make decisions, administer local justice, and provide 
services to the communities. The RCs were a formal hierarchy of elected councils in villages, parishes, 
sub-counties, and districts throughout the country. Although RCs had no legal basis, they formed the 
basis for the local-government system that was developed in the 1990s. The post-1990s structure 
shifted its focus from political mobilisation to a concern with executing public sector functions and 
service delivery. The Local Governments (Resistance Councils) Statute of 1993, the 1995 Constitution, 
and the Local Governments Act (LGA) of 1997 provide considerable detail about local-government 
powers and responsibilities, with districts being principal fiscal authorities. There is also provision for 
regional governments both in Article 176 of the 1995 Constitution, a constitutional amendment (Article 
178 (6)), and in the Regional Governments Bill of 2009 (more below), but they are not currently 
operating. 

In Uganda’s decentralised framework, the district is at the centre of local level governance. Below the 
district, there is a multi-tier and hierarchical-system of lower local governments and administrative 
units. The local governments include: district and sub-county councils in rural areas; city and city division 
councils in a city; municipal and municipal division councils in a municipality; and town councils in a 
town. The administrative units include: the county, parish, and village in rural areas; and parish or ward, 
town board, and the village in urban areas. In other words, Uganda’s sub-national government activity 
functions through a unified system of elected authorities at the district level, which has primary local 
planning and budgeting responsibility, and four lower local government and administrative levels, which 
have more modest responsibilities, such as service delivery. 

The district also has responsibility for local planning, budgeting and implementation of development 
projects. Districts have the responsibility to develop three-year District Development Plans with input 
from local communities and development partners. 

At the national level several ministries have direct influence on how local governments function, in 
practice. The Ministry of Local Government (MoLG) coordinates and monitors local governments. The 
Ministry of Public Service (MoPS) and the National Planning Authority (NPA) shape civil-service and 
planning-system procedures with a bearing on how local government delivers its activities and how local 
government officials perform planning and implementation roles. Sectoral ministries responsible for 
water, agriculture, livestock and environment are responsible for ensuring implementation of national 
policies and adherence to performance standards, inspection, monitoring, technical advice, support, 
supervision, and training (LGA 1997 Section 97). Other central institutions responsible for supporting 
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and supervising local governments include the Office of the Auditor General (OAG) and the Inspector 
General of Government (IGG). 

In short, although local governments have the legal responsibilities for planning, implementing and 
evaluating certain major infrastructure services, such as water, health and education, these functions 
have been somewhat usurped by central actions which still directly involve local level development 
activities. Other challenges include inadequate human capacity in local government to undertake 
development functions, and vacant posts in key local government positions  (e.g., in Karamoja), as well 
as limited coordination within and across sectors at district level (Flintan, 2013). 

5.4.3.2 Relevant Policies and Development Trajectory  
National Development Framework 

The National Development Plan (2010 – 2015) is the principal national strategic plan in Uganda which 
seeks to enhance sector policy formulation, planning and coordination. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Box 28: Key Objectives, Strategies and Interventions Outlined in the NDP 

The key objectives, strategies and interventions relevant to water development in dryland areas are outlined 
below. 

1. Enhancing agricultural production and productivity partly through improved agricultural technology 
development 

2. Enhance productivity of land through sustainable land use and management of soil and water resources 
through supporting mainstreaming of SLM into sector and local governments, plans and budgets, and 
rewarding programmes for water and soil conservation at community level 

3. Increase supply for water for production broadly through strengthening the legal and institutional 
framework and capacity for developing water for agricultural production. For crop production the NDP 
seeks to: 
a. Establish new irrigation schemes (informal, small scale, commercial) and rehabilitate five 

government irrigation schemes (Mobuku, Kiige, Olweny and Agoro). 
b. Reorganize management of irrigation schemes and transfer management to the lowest appropriate 

level and systems to ensure  their sustainability 
c. Establish demonstrations on small-scale irrigation technologies, and rain water harvesting and 

management to ensure transfer of irrigation knowledge and skills. 
d. Rationalize the tax regime for irrigation equipment to make them affordable to farmers. 
e. Build capacity in the irrigation sub-sector. 

For livestock production, the NDP seeks to: 

a. Increase water storage through surface water reservoirs, gravity flow  or pumped schemes, and 
groundwater exploitation 

b. Establish functional management systems in at least 80% of the livestock water facilities 
c. Establish and train water users associations at existing and new watering facilities 
d. Prepare and disseminate a strategy and guidelines for decentralizing planning and implementation 

of water for livestock 
e. Study the human-livestock-wildlife conflicts in areas bordering protected areas and implement 

recommendations 

(National Development Plan 2010 -2015: 95 -97) 
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From the above, it is apparent that the NDP is focused on increasing crop production through irrigated 
agriculture. As such, water development through water harvesting and irrigation development is geared 
towards improved crop and livestock production. With specific reference to livestock, the Government 
of Uganda seeks to increase annual livestock production from an average 3% per year to 5.4%. The NDP 
pays scant attention to pastoralism as it does not provide a holistic strategy for the sector. The approach 
to pastoral development is fragmented, poorly constructed and with little or no budget to support 
interventions (Flintan, 2013:24).  

Of importance to dryland areas is the support to sustainable land use and management approaches 
enshrined in the NDP. Combined with the SLM Strategic Investment Framework (2010 -2020), and 
specifically the UNDP-supported Sustainable Land Management in the Cattle Corridor Districts of 
Uganda (2009-2014), these policies provide land users and managers with an enabling policy, 
institutional and operational environment with which to contribute to sustainable land management 
and enhance the livelihoods of local communities in dryland areas. 

5.4.3.3 Pastoral Policy 
The process to develop a formal Rangeland Policy and a Pastoral Code for Uganda started in 2006, and 
both draft policy documents are currently under review. A National Policy Taskforce has been set up to 
oversee this process, and an Inter-Ministerial body is charged with responsibility for producing the next 
draft for presentation to the Minister and its approval.  

Although the pastoral policy is yet to approved, it is important to note that the general policy attitude is 
that pastoralists need to settle and modernise (Kirkbride and Grahn 2008). A report on Uganda noted 
that the Minister of State for Karamoja, Mrs Janet Museveni, argued that; 

Uganda should progress to the “harnessing [of] nature to supply the cattle corridor people’s 
needs by damming water for use in the dry season, growing, conserving and harvesting pasture 
plus proper land use and environment management”. In this way, the “Karamojongs will settle 
down and develop slowly but surely.” ….the ”dangers of nomadism as shown by the Karamoja 
situation, outweigh its benefits and Government through the Karamoja Integrated Disarmament 
and Development Plan (KIDDP) and other programmes is committed to promoting long term 
food  security and development”  

The re-naming of KIDDP to Karamoja Integrated Development Programme suggests a significant shift in 
the perception of policymakers of pastoral areas. Several key policy documents and programmes on 
Karamoja, such as the Karamoja Productive Assets Programme and the Karamoja Action Plan for Food 
Security (2010 – 2015) seeks to increase both crop and livestock production. 

Despite the current shifts in policy and programmes focused on Uganda’s dryland areas, there appears 
to be a poor understanding of pastoralism amongst policy makers and technocrats. The lack of a 
coherent policy, legislative and strategy that prioritises pastoralists’ concerns illustrates this. The key 
concern among policymakers in Uganda is to promote agriculture and sedentarisation of pastoralists, 
rather than taking pastoralism as a viable production system in its own right. 

5.4.3.4 Water Policy 
In Uganda, concerns about the deteriorating quality and quantity of water resources due to poor land 
use practices in the 1990s, combined with an inadequate regulatory framework for water management, 
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provided the impetus for water sector reform (Tindimugaya, 2002). Further, the lack of local stakeholder 
involvement in water management processes was at odds with the broad decentralisation approach to 
governance underway. This called for similar changes in the way water resources were governed. 
Consequently, a decentralised catchment-based water management approach has emerged, which 
embeds many IWRM principles in national policy frameworks for water resources management. 

The policy and legal framework that established an IWRM-based water sector reform process was based 
on the following policies and pieces of legislation: the National Water Action Plan (1994) Water Act 
(1995), National Water Policy (1999), Water Sector Strategy (2001), Water Resources Management 
Reform Strategy (2005), and the National Water Quality Management Strategy (2006). A sector wide 
approach to planning (SWAP) was adopted in 2000 to address concerns related to the lack of integration 
in the then legal and institutional framework governing water resources as well as strategies for water 
resources development. 

Institutionally, the Ministry of Water, Lands and Environment (MWLE) is responsible for policy making, 
issuing national standards, regulation regarding tariffs, and performance contract management. The 
technical arm of the Ministry, the Directorate of Water Development, is responsible for managing water 
resources, policy guidance, coordination, technical regulation, and provision of support services to the 
local government authorities and other service providers. At local level, catchment management 
organizations involving a Catchment Advisory Committee, Catchment Secretariat, Stakeholder Forum 
and Water User Committee are being established through-out the country. The responsibility for water 
supply and sanitation is divided between three ministries and laid down in a Memorandum of 
Understanding signed by all line ministries. The National Water and Sewerage Corporation (NWSC) and 
local governments are responsible for water supply and sewerage services in urban areas. In brief, 
catchment management organisations, local government and the NWSC provide the institutional 
framework for water governance in Uganda. 

Although Uganda’s water policy adopts key IWRM-principles and provides a strong set of institutions for 
water management, the practice of water development in dryland areas contradicts the social and 
environmental needs of the region. Water development in dryland areas, such as Karamoja, is still 
largely aimed at reducing the mobility of pastoralists with a view to settlement. The First Lady and 
Karamoja Affairs State Minister, Janet Musevini, has stated that the government still believes that water 
development is the answer to the ‘Karamoja problem’ as the ‘nomadic way of life cannot be maintained’ 
and the provision of water will assist the ‘Karamoja to settle down permanently’ (New Vision 2010 cited 
in the Uganda Report). More importantly, the establishment of new water points fails to take account of 
customary grazing/migration practices and encouraged permanent grazing around the water points 
throughout the year (Walker 2002 cited in the Uganda Report). 

5.4.3.5 Corruption 
Transparency International has assessed Uganda as “highly corrupt” every year since 1996 –its first 
appearance on the Corruption Perception Index, with the World Bank noting a decline in the control of 
corruption since 2006 (DFID, 2013). In the 2012 East Africa Bribery Index, 95% of all respondents judged 
Uganda’s public institutions as corrupt, with Uganda registering the highest bribery levels in the region. 
A World Bank-funded baseline survey on integrity in Uganda’s water supply and sanitation sector found 
that between US$5 million and US$ 0 million meant to improve access to safe water for drinking is lost 
to corruption annually. Between 10 and 20 per cent of the money given to contractors is spent on 
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kickbacks, significantly reducing the extent to which the contract can deliver on improving access to safe 
water and sanitation (IRC, 2009). However, there are several pieces of legislation and policies aimed at 
tackling corruption, such as the National Strategy to Fight Corruption and Rebuild Ethics and Integrity in 
Uganda (2008 – 2013), and the Anti-Corruption Bill of 2008, but observing the letter and spirit of the 
anti-corruption drive is still a challenge. 

 

5.5 The Horn Context and Implications for Water Development in 
Dryland Areas 

The governance environment of Ethiopia, Kenya and Uganda provides both opportunities and 
constraints for water development in dryland areas. The policy and institutional context provides 
opportunities for embedding good practice principles as the three countries have implemented 
appropriate policies in the water sector.  

Most significantly, all countries have decentralised frameworks for local and water resources 
governance where participatory processes can occur. The concerns of pastoralists are recognised in 
policy and legislation from national constitutions to sector policy. In practice, there are significant 
challenges as the national development trajectories of the three countries are primarily centred on 
developing irrigated agriculture in dryland areas in ways that seek to undermine pastoralism by 
encouraging sedentarisation. The establishment of decentralised water management institutions in 
drylands across the three countries has not taken root, yet, at the same time, there are significant water 
development projects being carried out in dryland areas. This undermines the role of decentralised 
institutions of water management, and the associated stakeholder participation in shaping water 
development in dryland areas. Corruption in Uganda and Kenya’s water sector may constrain 
sustainable water development in dryland areas as funds may be misappropriated. 

 

 

6 Transferability of good practice to the Horn of Africa 

Transferability refers to the potential to reproduce features of good practice drawn from a range of 
contexts within the East and the Horn of Africa context. This section examines policy and institutional 
factors that, as well as actors, are key to the uptake of good practices, including opportunities and 
constraints that may exist. 
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6.1 Policy and Institutional Factors 

Dryland water development occurs within the context of existing local, national and regional policy and 
institutional frameworks that govern water, land and livestock, and the dryland areas more broadly. As 
such, existing policies and institutional arrangements governing water, livestock, and dryland 
development are vital as they provide structures and mechanisms through which good practice 
principles can be transferred and embedded in national and regional frameworks. In other words, 
efforts to implement good practice principles in dryland water development are likely to be more 
effectively facilitated by policies, regulations and strategies that reflect and support the achievement of 
sound dryland water development goals. 

Two key policies on water and pastoralism in Ethiopia, Kenya and Uganda provide the necessary 
conditions for the transfer of good practice principles in dryland water development into national and 
regional policy frameworks.  

 

6.1.1 Water Policy 
With regards to water policy, the three countries have adopted an integrated approach to water 
resources development and management in their respective water sectors. The approach recognises the 
need to develop and manage water, land and related resources in a coordinated manner and without 
compromising the sustainability of vital environmental systems. This is in line with good practice 
principles advocated in dryland water development, where water development has occurred and equal 
attention has been paid to implications on both land and the environment.  

Participatory local level water management processes lie at the core of successful dryland water 
development, and are commonly viewed as a good practice principle. To this end, current water policy 
in the three countries led to the establishment of decentralised water management institutions, such as 
catchment and sub-catchment councils, river basin authorities, and water supply committees. These 
local level water management institutions promote the participation of all water users in the decision-
making processes related to water. In water supply, the policy provides for the water supply committee 
to participate in the design, implementation and management of water projects.  

Although policies that embed the concept of integrated water resources management have been 
implemented in the three countries, actual practice presents obstacles to water development in 
drylands. In Uganda and Kenya, catchment management agencies are not yet fully functional, while in 
Ethiopia, they are yet to be established across dryland areas which adversely affects stakeholder 
participation in local level water management processes. More importantly, the IWRM-approach 
practised in the three countries is focused on water resources, and thus fails to bring into management 
focus other related resources such as rangeland. Work by IUCN on Adapted Sub-Catchment 
Management Plans in Garissa, Kenya, provides useful insights on how IWRM plans at sub-catchment 
level can integrate rangelands. 
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6.1.2 Pastoral Policy 
The governments of Ethiopia, Kenya and Uganda have recognised the rights of pastoralists and their 
need for access to water and land resources. These rights have been written into national constitutions, 
policies and legislations. In Uganda, for example, the Constitution now provides assurance that 
customary property rights have equivalent legal force with statutory entitlements. Ethiopia and Kenya’s 
constitutions respectively recognise the rights of pastoralists. Further, there are policies that are focused 
on pastoral and livestock development and management in the three countries. 

The National Policy for Sustainable Development of Arid and Semi-Arid Lands of Kenya provides the key 
policy that shapes and informs pastoral and livestock development in Kenya. In Uganda, several key 
policies provide the policy and institutional context that govern pastoral planning and development. 
These include the following; 

• Policy for the Improvement of Veterinary Services (2000) 
• The National Veterinary Drug Policy (second draft October 2001) 
• The National Meat Policy (third draft July 2001) 
• Master Plan for the Dairy Sector (1992) 
• The National Cattle Breeding Policy (1995) 

Also relevant to livestock planning (in addition to the PMA) are: 

• The Local Government Act (1997) 
• The National Agricultural Advisory Services Programme (NAADS) Master Document (2000) 

To reiterate, the aforementioned policies governing water and livestock in pastoral areas provide 
important opportunities for the transfer of good practices in national policy frameworks. Obstacles that 
may hinder the transfer of good practice principles are discussed in the following section. 

 

6.2 Obstacles to Transfer of Good Practices in National Policy 
Frameworks 

The transfer of good practice principles in national policy and institutional frameworks governing water 
and livestock can be hindered by many reasons. These include the following; 

• Implementation of policies governing water and pastoral development has been piecemeal, 
sectoral and uncoordinated; 

• Lack of established and effective local level institutions of water management in dryland 
regions; 

• Limited participation of water users in decentralised water management processes; and, 
• Policies directed at pastoral areas lack a holistic approach to development, emphasizing instead 

technical issues and neglecting critical social, economic and political concerns. Their formulation 
and implementation does not evolve from a consultative process and so largely excludes local 
perspectives. 
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In addition, the policy thrust on pastoral development in the three countries undermines the good 
practice principles that have been successful in fostering efficient and environmentally sustainable 
development and use of water in dryland areas. For instance, the general thrust towards settling 
pastoralists affects the very feature of flexibility and sustainability that defines pastoralism and enables 
pastoralists to adapt to change.  

Although land tenure policy in the three countries recognises the right of access to land for pastoralists, 
such rights are difficult to enforce in practice. In Ethiopia, for instance, specific laws have not been 
developed to implement the pastoral land rights though they are protected by the Ethiopian 
constitution; without legal guarantees, pastoralists have no security of possession if individuals or 
outside interests wish to appropriate their land. In Ethiopia, Kenya and Uganda, governments 
committed to the commercialisation of agriculture, have promoted the individualisation of land tenure 
and pastoralists have lost large areas of traditional grazing lands to farming interests. Powerful 
commercial interests—including mining companies—have also appropriated large tracts of pastoral 
lands, without compensating pastoralists or allowing them to benefit from profits generated. 

Furthermore, much of the subtext in pastoralist policy is that of promoting livestock production and not 
the welfare of livestock keepers in dryland areas. Increasing linkages with national, regional and 
international markets for livestock and livestock products has meant that the policy focus is to increase 
the production and availability of cheap meat and livestock products to meet market demand. In 
Uganda, for example, the objective of current approaches to livestock development is ‘to increase 
livestock production and productivity’. This is explicitly stated in the new Policy for Animal Health, which 
post-dates the Plan for the Modernisation of Agriculture (PMA), and is implied by other documents. 
Similarly, in Kenya the implementation of privatisation policy in the 1990s led to an increase in the 
formation of group ranches. By 2008 out of 321 group ranches, only 84 were still operational. 
Dissolution of these ranches was due to the common practice where ranch members parcelled out their 
individual shares of land and sold it off.  

In summary, the general policy thrust on development, especially within the livestock sector and the 
powerful commercial interest that drives national policies presents substantial obstacles to the transfer 
of good practice principles that encourages the integration of water, land and livestock within a broader 
framework of sustainable pastoral development. This is worsened by weak formal and informal land 
rights. 

 

6.2.1 Intermediary Organisations 
Intermediary organisations are central to the transfer of good practice principles. These include formal 
and informal institutions that, jointly and individually, contribute not only to the dissemination of new 
knowledge and ideas, but also to the implementation of good principles in policy and practice. 
Intermediary organisations range from government departments, donor organisations, NGOs, 
community-based organisations, to research and academic institutions. These organisations can actively 
transfer good principles in policy, during implementation, and in the practice of water development in 
dryland areas.  

Multilateral agencies such as the UN, World Bank, FAO, and donor agencies such as DFID, USAID, 
AusAid, and international NGOs (such as OXFAM GB, Care International, Save the Children, RECONCILE,  
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Veterinaries Sans Frontiers-Belgium, Cordaid etc) and regional organisations (e.g. IGAD and the African 
Union) can create an understanding of key issues on water development in dryland areas. More 
importantly, these organisations can facilitate and promote the transfer and implementation of good 
practice principles into local contexts (see Box below). This can be achieved through provision of 
funding, technical capacity and skills that these organisations possess, as well as regional policy as has 
been done in the Southern African Development Community (SADC) region.  

 

 

 

 

 

 

 

 

 

 

 

 

Non-Governmental Organisations, community based organisations and local authorities can also provide 
platforms through which good practice can be adopted at the local level in water development. They 
also provide a basis for local ownership of good practice principles. Ethiopia, Kenya and Uganda have a 
wide variety of intermediary organisations, focused on dryland areas that can effectively facilitate, 
disseminate, and implement good practice principle in local contexts (Table 4). 

  

Box 29: Regional Level Institutions - InterGovernmental Authority on Development (IGAD) 

IGAD, as the premier regional organization for sustainable regional development in East Africa can facilitate and 
promote the adoption of good practice principles into key national policies through its divisions that are responsible for 
water resources management, livestock development, and more broadly, agriculture and environment. For instance, 
the IGAD Centre for Pastoral Areas and Livestock Development (ICPALD), which is focused on achieving sustainable 
livestock and pastoral development in dryland areas, can: 

• Promote and facilitate the integration of good practice principles of water development in regional and 
national policies governing livestock and pastoral development 

• Act as an interface in the promotion and implementation of good practice principles in water development 
with other IGAD specialised institutions (such as ICPAC, ISSP and CEWARN), and member state institutions at 
national and sub-national level on issues related to dryland development 

• Mobilize resources for the implementation of good practice principles in water development in dryland areas 
within the framework of regional cooperation. 

IGAD’s specific programmes on dryland areas (or ASALs) can provide a vital link in support of the adoption of good 
water practice principles in Ethiopia, Kenya and Uganda. Such programmes include commissioned studies on shared 
surface and groundwater resources, and the water quality (salinity) project.  

(Source: Drawn from an interview with A.A.Issack;  IGAD Policy Brief – ICPALD 1) 
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Table 4: Intermediary Organisations in Ethiopia, Kenya and Uganda 

 
Country 

Intermediary Organisation 
Multilateral 
Agency 

International NGO Government Agencies Regional 
Organisations 

CSOs  

      
Ethiopia UN Agencies 

World Bank 
IUCN 
DFID 
 

Oxfam GB 
Save the Children 
UK 
Care International 
 

Ministry of WaterResources (MoWR) 
 
Ministry of Agriculture and Rural 
Development (MoARD) 
 
Ministry of Federal Affairs (MoFA) 
 
Ministry of Finance and Economic 
Development (MoFED) 
 

East Africa Community 
COMESA 
IGAD 
African Union 

Pastoralist 
Parliamentary 
Group 
Pastoralist 
Forum   

Kenya UN Agencies 
World Bank 
IUCN 
DFID 

Oxfam GB 
Save the Children 
UK 
Care International 

Ministry of Development for Northern 
Kenya and other Arid Lands in Kenya 
Ministry of Water Resources 
Ministry of Agriculture 
Ministry of Livestock and Fisheries National 
Environmental and Management Authority; 
 

East Africa Community 
COMESA 
IGAD 
African Union 

Pastoralist 
Parliamentary 
Group 

Uganda UN Agencies 
World Bank 
IUCN 
DFID 

Oxfam GB 
Save the Children 
UK 
Care International 

Ministry of Water Resources 
Ministry of Agriculture 
Ministry of Livestock and Fisheries 

East Africa Community 
COMESA 
IGAD 
African Union 

 

 

6.3 Capacity Building 

It is obvious that the successful formulation, implementation and management of water development 
projects in dryland areas depend on the quality of human resources available. Knowledgeable and 
experienced staffs at all levels, having a detailed understanding of the importance of water 
development in dryland areas, are central to the transfer of good practices. 

 

6.4 Success Breeds Success 

A key feature that underlines the transfer of good practices in soil and water conservation projects is 
demonstrable success. For example, evidence of the successful transfer of zai pits in Yatenga region in 
Burkina Faso was the improved millet and sorghum yields obtained in the field of one of the early 
adopter farmers. The improved agricultural production in these fields attributed to zai led the OXFAM-
funded Agro-Forestry project to promote this technology by bringing visitors to the village of Gourga to 
witness the success themselves. Other NGOs, projects and government agencies then quickly adopted 
zai and contour stone bunds and spread these techniques to other regions. 

 

6.5 Local level Innovators 

The success in transferring new approaches and technologies for new water developments requires 
local promoters, such as a local farmer, who can promote the new idea. A review of soil and water 
conservation in the Sahel region (Mali and Burkina Faso), and in Tigray in Ethiopia have shown that 
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individual farmers have played a key role in the dissemination and transfer of soil and water 
conservation techniques (Box 18). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

6.6 Study Visits or Knowledge Exchange Visit 

Study visits are can be used as a mechanism for transferring good practices in water development in 
dryland areas. They provide a platform for knowledge exchange and lesson learning, and sharing of good 
practices that can be used or adapted in the visitors’ respective communities or countries. Study visits 

Box 29: Local Innovators in the Dissemination and Transfer of Soil and Water Conservation in Burkina Faso and Ethiopia 

Burkina Faso – Zai 

Yacouba Sawadogo, a local farmer, stands out as a key innovator in zaï. Though he may or may not have been the very 
first farmer to experiment with zaï, he has nonetheless played a decisive role in experimenting with traditional planting 
pits, and disseminating the idea to other farmers in Yatenga, and beyond. His main motive appears to be the recurrent 
droughts and the associated food shortages, that  made life very difficult, and the quest to feed his family. Yacouba may 
have picked up the idea for improving the traditional pits during a study visit to Mali organised by an NGO. Upon return 
he started to try out the approach in his fields what he had observed in Mali and in the process added some of his own 
ideas.  The millet and sorghum yields obtained by Yacouba on land, which used to produce nothing, were remarkable 
and quickly perceived by other farmers in the village who started copying him. Later on, Yacouba Sawadogo, started an 
“Association pour la Promotion des Zaï” (an Association for the Promotion of Zaï). He trained farmers in many villages in 
how to use this technique. Each year he organises a so-called zaï market, in which representatives from about 100 
villages come to Gourga to share their experience. Yacouba, at his own initiative, set up  a private extension service, to 
share and transfer his knowledge of zai to other farmers. To some extent, his private extension services replaced the 
public extension service, which has become increasingly crippled by structural adjustment programs and has 
concentrated its activities more and more in cotton-growing regions. 

Daldal 

Dams to trap silt and water, an Irob innovation in northern Ethiopia. The idea came from two Irob men: Zigta Gebre 
Medhin, the innovator and leader, and Ghebray Hawku from Daya village near Awo in the late 1950s, Both men 
experimented with building small dams to catch water and silt, thus creating fields on which crops could be grown. 
Over the years, both men harvested better yields from the daldal that those on rain-fed plots. Their motivation for 
innovation came partly from necessity and partly from curiosity, but their success has provided a basis for the wide-
scale adoption of daldal by other farmers in Northern Tigray. When the Adigrat Diocese Development Action (ADDA) 
project, with support from the Catholic Church, started working in the Irob area in the mid-1970s, it stimulated 
community action to make larger dams (larger daldals) more quickly in order to create more land that could be used in 
ways determined by the community. 

The practice became more widespread in the community after a small number of individuals who were held in high 
esteem because of their community spirit applied it successfully to create land and produce food. Zigta, for example, 
was recognised as a local leader, a rank that is conferred by ability rather than heredity in the Irob culture. The daldal 
practice has spread into neighbouring areas of Eritrea. It can also be found in other parts of Ethiopia with very rugged 
mountainous terrain. 

(Source: Kabore and Reij, 2004; Zigta and Waters-Bayer, 2001) 
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entail sharing the expertise developed from initial analysis of water problems to the discussions of 
various solutions and their implementation. 

A good example of this is the visit to the Yatenga organised in 1989 by the IFAD funded SWC project in 
Illela district (Niger) for 13 farmers. This has produced an impressive spreading of zai (or tassa in other 
languages) to other countries in Sahelian West Africa. NGOs and government agencies in Burkina Faso 
and Mali have organized and funded study visits for farmers to learn about zai from farmers in Yatenga. 
On return, farmers who participate in the study visits adopt and sometimes adapt the zai to their own 
fields and their example was subsequently followed by their neighbours, who observed what they 
achieved. As such, study visits have been central to the transfer of zai in the Sahel region. 

Similarly, the construction of sand storage dams in Mozambique was initiated after a knowledge 
exchange visit to Kitui in Kenya. Within Kenya, the construction of sand storage dams are being 
implemented across the country to provide rural communities with water based on study visits or 
knowledge exchange visits to Kitui. In other words, the successful implementation of sand storage dams 
on such a large scale as in Kitui District (Kenya) has inspired several new projects. 

 

 

7 Conclusions 

Continued population growth, urbanisation and agricultural development are all likely to continue to put 
pressure on land and water resources in dryland areas. Climate change, marked by the increasing 
frequency and intensity of droughts, is placing additional pressure on an already fragile water situation 
in East Africa’s drylands. Increased attention to the region’s drylands paid by investors as new sites for 
irrigation development is set to remain. Indeed, this represents an opportunity for improvements in 
water development as well as the drylands’ contribution to the national economy, local livelihoods and 
food security. Similarly, various water development and management projects have been implemented, 
ranging from water supply schemes for domestic use to water supply for livestock. 

Prospects for successful water development and management in dryland areas to play a greater role in 
meeting water supply needs of people, livestock and the environment and contributing to agricultural 
production on a sustainable depends on political will of donors and governments in the region, 
institutional and policy reform, and good practice principles at project level. Adopting and adapting 
good practices drawn from successful case studies highlighted in this report is key to new approaches to 
water development and management in the East Africa’s drylands. 

Though successful, the good practices presented here are nonetheless limited in scale and scope, and 
substantial challenges remain if they are to be transformed into key principles and practices that 
underpin water development and management in dryland areas. This report clearly demonstrates that 
progress has been made in Ethiopia, Kenya and Uganda in putting in place a conducive policy and 
institutional framework for water development and management in dryland areas. Integrated 
approaches to water development and management, supported by decentralised and participatory 
institutions are currently in place, and at various stages of development. They have enabled the 
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participation of water users in the decision-making processes related to water. In order to improve their 
effectiveness, their establishment in dryland areas need to speed up. To encourage more sustainable 
development and management of water in dryland areas in practice, an outline of good practice 
principles have been outlined to guide the development of water resources at project level.  

 

 

8 Bibliography 

African Development Bank (2011) Federal Democratic Republic of Ethiopia Country Strategy Paper 2011-
2015 http://www.afdb.org/fileadmin/uploads/afdb/Documents/Project-and-Operations/Ethiopia-
2011-2015%20CSP%20ENG1.pdf 

African Development Bank (2008): Kenya—Country Strategy Paper 2005 - 2007. 

African Climate Policy Centre, Global Water Partnership (2011) (Dialogue on Groundwater in West 
Africa, Preliminary Baseline Report 

Al Ghariani, S.A. (1995) Supplemental irrigation and water harvesting systems in Libya. In E.R. Perrier & 
A.B. Salkini, eds. Supplemental irrigation in the Near East and North Africa, pp. 425–447. 
Dordrecht, The Netherlands, Kluwer Academic Publishers. 

Agorumoorthy, G., Chaudhray, S., and Hsu, M.J., (2009) ‘Sustainable Development Using Small Dams : An 
Approach to Avert Social Conflict  and Relive Poverty in India’s Semi-Arid Regions’. Asia Pacific 
Journal of Social Work  and Development Vol. 19, Issue 2, pgs.52 – 69. 

Agorumoorthy, G., (2013) ‘Partnership for Poverty Reduction in Gujarat, India: A Case Study of Sadguru 
Foundation’s Water Resource Development Work’. Asia Pacific Journal of Social Work  and 
Development Vol. 23, Issue 1 (Special Issue)pgs 59 – 70 

Amede, T,  Geheb, K and Douthwaite, B., (2009) ‘Enabling the uptake of livestock–water productivity 
interventions in the crop–livestock systems of sub-Saharan Africa’. The Rangeland Journal,  31, 
223–230 

Amede, T., Descheemaeker, K., Mapedza, E., Peden, D., van Breugel, P., Awulachew, S., and Haileslassie, 
A., (2011) ‘Livestock-water productivity in the ile Basin: solutions for emerging challenges’. In 
Melesse, A. (ed.) Nile River Basin: Hydrology, Climate and Water Use, pages 297 - . Springer, 
Dordrecht. 

Armitage, F.B. (1987) Irrigated forestry in arid and semi-arid lands: a synthesis. International 
Development Research Center, Ottawa. 

Australian Centre for International Agricultural Research., (2002) Improving water-use efficiency in 
dryland cropping. Canberra. (also available at www.aciar.gov.au). 

http://www.afdb.org/fileadmin/uploads/afdb/Documents/Project-and-Operations/Ethiopia-2011-2015%20CSP%20ENG1.pdf
http://www.afdb.org/fileadmin/uploads/afdb/Documents/Project-and-Operations/Ethiopia-2011-2015%20CSP%20ENG1.pdf


Good Practices in Water Development for Drylands  88 
 

Awulachew, S.b., Yuma, A.D., Loulseged, M., Loiskandl, W., Ayana, M., Alamirew, T., (2007). ‘Water 
resources and irrigation development in Ethiopia’. IWMI Working Paper 123. International Water 
Management Institute, Colombo, Sri Lanka. 

Bantilan, MCS and Anand Babu, P and Anupama, GV and Deepthi, H and Padmaja, R (2006): Dryland 
Agriculture: Dynamics, Challenges and Priorities 

Beaumont, P., (2001) ‘Water Management Issues in Drylands in the Twenty-First Century’. In Water and 
Development. UNESCO – Encyclopaedia of Life Support Systems 

Behnke, R., and Kerven, C., (2011) Replacing Pastoralism with with Irrigated Agriculture in the Awash 
Valley, North-Eastern Ethiopia: Counting the Costs. Paper presented at the International 
Conference on Future of Pastoralism 21 --- 23 March 2011 

Behnke, R. (1994 )“Natural Resource Management in Pastoral Africa” Development Policy Review, 12,, 
pp 5-27. 

Ben–Asher, J. (1988) A review of water harvesting in Israel. Draft working paper for World Bank’s Sub–
Saharan Water Harvesting Study. Washington, DC, World Bank. 

Berltelsmann Foundation (2012) Kenya BTI Report, 
http://www.btiproject.de/fileadmin/Inhalte/reports/2012/pdf/BTI%202012%20Kenya.pdf 

Black, A.L. , Brown, P.L., Halvorson, A.D. and Siddoway, F.H. (1981) “Dryland cropping strategies for 
efficient water-use to control saline seeps in the Northern Great Plains, U.S.A” Agricultural Water 
Management, Volume 4, Issues 1–3, August 1981, Pages 295-311  

Brikké, F., and Bredero, M., (2003) Linking Technology Choice with Operation and Maintenance in the 
Context of Community Water Supply and Sanitation: A Reference Documents for Planners and 
Project  Staff. World Health Organization and IRC Water and Sanitation Centre Geneva, 
Switzerland 

Brooks, K.N. & Tayaa, M. (2002) ‘Planning and managing soil and water resources in dryland: role of 
watershed management’. Arid Lands Newsletter No. 52, International Arid Lands Consortium. 

Calow, R., McDonald, A., and Cross, P., (2012) ‘Rural Water Supply Corruption in Ethiopia’. In Plummer, J. 
(ed.). Diagnosing Corruption in Ethiopia – Perceptions, Realities and Way Forward for Key Sectors. 
The International Bank of Reconstruction and Development/World Bank. Washington DC. 

Lorenzo Cotula (Ed.). (2006) ‘Land and Water Rights in the Sahel - Tenure Challenges of Improving 
Access  to Water for Agriculture’, London, IIED, Issue Paper 139, 
http://pubs.iied.org/12526IIED.html. 

Coulibaly, M., Doumbia,D.M.,  Fassikoye, F.B., Diarra, D., Traore, K.M., and Reij, C.P., (2013) ‘Rain water 
harvesting’, DCG Report no. 72. 

da Silva, F.O.E, Heikkila, T., de Souza Filho, F.d.A., and Silva, D.C., (in press) Developing Sustainable and 
Replicable Water Supply Systems in Rural Communities in Brazil. The International Journal of 
Water Resources Development 



Good Practices in Water Development for Drylands  89 
 

Davies, J., Poulsen, L., Schulte-Herbrüggen, B., Mackinnon, K., Crawhall, N., Henwood, W.D., Dudley, N., 
Smith, J. and Gudka, M. (2012) Conserving Dryland Biodiversity. IUCN – Drylands Initiative, 
Nairobi. 

Deng, X, Shan, L, Zhang, H and Turner, N.C. (2006) “Improving agricultural water use efficiency in arid 
and semiarid areas of China” Agricultural Water Management, Volume 80, Issues 1–3, 24 February 
2006, Pages 23-40  

Department for International Development (2013) DFID’s Anti-Corruption Strategy for Uganda. January 

Dickovick,J.T., and Gebre-Egziabher, T., (2010) Comparative Assessment of Decentralization in Africa: 
Ethiopia Desk Study. United States Agency for International Development and ARD, Inc. 

Ellis, F. and Biggs, (2001) “Evolving Themes in Rural Development”, Development Policy Review, Vol 19 
(4) pp. 437 - 448  

Enfers, E.I, Gordon, L.J., and Peterson, G.D., (2008) Making Investments in Dryland Development Work: 
Participatory Scenario Planning n Makanya Catchment, Tanzania. Ecology and Society, Vol, 13 
Issue 2. EPTD Discussion Paper 68., International Food Policy Research Institute, Washington, DC, 
USA. 

Evans, W.R., and Evans, R., (2013) Thematic Paper 2: Conjunctive Use and Management of Groundwater 
and Surface Water. Groundwater Governance : A Global Framework for Country Action. GEF, 
World Bank, FAO, UNESCO-IHP, the International Association of Hydrologists (IAH) 

Falkenmark, M and Rockstroem, J., (2008) Building Resilience to Drought in Desertification Prone 
Savannas in Sub-Saharan Africa: The Water Perspective . Natural Resources Forum Vol. 32:2 pgs93 
– 102. 

FAO, (2003). Gender and Sustainable Development in Dryland: an Analysis of Field Experiences. Rome: 
Food and Agriculture Organization of the United Nations. 

Food and Agriculture Organization (FAO) (2005)  FAO Statistical Yearbook 2005. Rome, FAO. 

FAO (2006) Land and water rights in the Sahel: Tenure challenges of improving access to water for 
agriculture.Livelihoods Support Programme. Rome: Food and Agriculture Organization of the 
United Nations. 

Farrington, J., Turton, C. and James, A.J. (eds.). (1999). Participatory Watershed Development: 
Challenges for the 21st Century. New Delhi and Oxford: OUP.Faurès J.M., and Guido Santini (Eds.). 
(2008) Water and the Rural Poor: Interventions for improving livelihoods in sub-Saharan Africa. 
Rome, FAO 

Federal Democratic Republic of Ethiopia (2010) Growth and Transformation Plan 2010/11-2014/15‖, 
Ministry of Finance and Economic Development. 

Fengrui Li, F., Cook, S., Geballe G.T.,  and Burch, W.R., (2000) Rainwater Harvesting Agriculture: An 
Integrated System for Water Management on Rainfed Land in China's Semiarid Areas. AMBIO: A 
Journal of the Human Environment 29(8):477-483. 



Good Practices in Water Development for Drylands  90 
 

Food and Agriculture Organization (FAO). (2008). FAOStat: Food Security Country Profiles. Rome, FAO. 
http://www.fao.org/countryProfiles/water/default.asp?lang=en  

Foster, S.,  van Steenbergen, F.,  Zuleta, J.,  and  Garduño, H., (2010) Conjunctive Use of Groundwater  
and Surface Water from Spontaneous Coping Strategy to Adaptive Resource Management.  
 Sustainable Groundwater Management Contributions to Policy Promotion. Strategic Overview 
Series Number 2. GW-MATE, World Bank, Global Water Partnership and Water Partnership 
Program. 

Flintan, F., (2013) Plotting Progress: Integrated Planning in the Drylands of Kenya, Ethiopia and Uganda. 
Regional Learning and Advocacy Programme for Vulnerable Dryland Communities.  

Garcia, Marito and Andrew Sunil Rajkumar. (2008). ―Achieving Better Service Delivery Through 
Decentralization in Ethiopia‖. World Bank Working Paper (Africa Human Development Series), No. 
131. Washington, D.C.: World Bank. 

Gebre, A. and G. Kassa (2009). ‘The effects of development projects on the mid-Awash Valley’. In A. 
Pankhurst and F. Pignet (eds.) Moving People in Ethiopia: Development, Displacement and the 
State, pp. 66-80. James Currey, London. 

Gender and Water Alliance, (2003) “The Gender and Water Development Report 2003: Gender 
Perspectives on Policies in the Water Sector”. Delft, the Netherlands: Gender and Water Alliance 
Secretariat. 

Girma, M.M., and S.B. Awulachew (2007). Irrigation Practices in Ethiopia: Characteristics of Selected 
Irrigation Schemes. IMWI Working Paper 124. International Water Management Institute, 
Colombo, Sri Lanka. 

Gisladottir, G., and Stocking, M., (2005) Land Degradation Control and its Global Environmental Benefits. 
Land Degradation & Development, Special Issue: Land Degradation and Mitigation Volume 16, 
Issue 2, pages 99–112, March/April. 

Global Water Initiative (GWI) (2008). Running Dry – Empowering Poor People to Manage Water in Arid 
and Semi-Arid Lands. Global Water Initiative/East Africa Cluster. Interim Report to the Howard G. 
Buffett Foundation. 

Global Water Partnership (2000) Integrated Water Resources Management - Technical Advisory 
Committee Background Papers Series No. 4. Global Water Partnership; Stockholm, Sweden 

Gomes, N. (1998) Anthropological Report for the Water Rehabilitation and Development Programme in 
the context of Food and Health, Dhagax Buur Zone, ESNRS, Ethiopia. Addis-Abeba, MSF-B, 1998. 

Gomes, N. (2004) Water and Land Management in the Riverside Regions Of Southern Somalia. Nairobi, 
SWALIM. 

Gomes, N. (2006). Access to water, pastoral resource management and pastoralists’ livelihoods: Lessons 
learned from water development in selected areas of Eastern Africa (Kenya, Ethiopia, Somalia). 
Livelihood Support Programme, FAO. 



Good Practices in Water Development for Drylands  91 
 

Government of Kenya (2008): Vision 2030, Nairobi. 

GRDC. (2008) An introduction to rainwater harvesting. Global Development Research Center, Kobe, 
Japan. (http://www.gdrc.org/uem/water/rainwater/introduction.html) 

Gurg , K.K., Karlberg, L., and Barron J (2012) ‘Assessing the Impacts of Agricultural Water Interventions in 
the Kothapally Watershed, Southern India’. Hydrological Processes Vol. 26:3 pgs 387 – 404 

Hagos, F., Pender, J., and Gebreselassie, N., (1999) Land degradation in the Highlands of Tigray and 
Strategies for Sustainable Land Management. Socioeconomic and Policy Research Working Paper 
25. International Livestock Research Institute, Addis Ababa, Ethiopia. 

Hardin, G., (1968) The Tragedy of the Commons. Science,  Vol. 162, No. 3859. (Dec. 13, 1968), pp. 1243-
1248. 

Harvey, P., and Reed, R. (2007). Community-managed water supplies in Africa: Sustainable or 
dispensable? Community Development Journal, 42(3), 365. 

Hatibu, N. & Mahoo, H. (1999) ‘Rainwater harvesting technologies for agricultural production: a case for 
Dodoma, Tanzania’. In P.G. Kaumbaho & T.E. Simalenga, eds. Conservation tillage with animal 
traction, p. 161. Harare, ATNESA. 

Hatibu, N. And  Mahoo, H. (2000) Rainwater harvesting for natural resources management: a planning 
guide for Tanzania. Relma, Kenya (also available at http://www.rainwaterharvesting.org). 

Hazell, P. (1998) ‘Why invest more in the sustainable development of less-favored lands?’ IFPRI Report 
No. 20(2). Washington, DC, International Food Policy Research Institute. 

Hazell, P., (2001) Strategies for the Sustainable Development of Dryland Areas. International Food Policy 
Research Institute (IFPRI) The Global Drylands Partnership ,CIDA UNSO UNDP/GEF IIED IUCN WWF 
NEF. http://archive.arabstates.undp.org/contents/file/Strategies-for-sustainable-Development-of-
Dryland-areas-Chal.pdf 

Hesse, C., (2011) ‘Ecology, Equity and Economics: Reframing Dryland Policy: Lessons for Adaptation in 
Practice’ – Opinion. November. IIED, London. 

Hossain, F., and Healo, T., (2008) ‘Local Governance and Water Resource Management Experiences from 
Northern Namibia’. Public Administration and Development Vol.28:3 pgs 200 -211. 

Hutchinson, C.F. and S.M. Herrman, (2008) “The Future of Arid Lands – Revisited – A Review of 50 years 
of Dryalnds Research”. Advances in Global Change Research No 32, Springer, Hamburg 

IFPRI (1998) Strategies for the development of fragile areas of sub-Saharan Africa. IFPRI Report 20(2). 
Washington, DC. 

IFAD (2011) Gender and Desertification: Expanding roles for women to restore dryland areas. IFAD. 

IISD, SEI, IUCN and InterCooperation (2003) Sustainable Dryland Management Strategy for Securing 
Water Resources and Adapting to Climate Change 

http://www.gdrc.org/uem/water/rainwater/introduction.html
http://www.rainwaterharvesting.org/
http://archive.arabstates.undp.org/contents/file/Strategies-for-sustainable-Development-of-Dryland-areas-Chal.pdf
http://archive.arabstates.undp.org/contents/file/Strategies-for-sustainable-Development-of-Dryland-areas-Chal.pdf


Good Practices in Water Development for Drylands  92 
 

IPCC, (2007) Climate Change (2007) Synthesis Report. Contribution of Working Groups I, II and III to the 
Fourth Assessment Report of the Intergovernmental Panel on Climate Change [Core Writing 
Team, Pachauri, R.K and Reisinger, A. (eds.)]. IPCC, Geneva, Switzerland, 104 pp. 

Issar, A.S, and Golany, Z. (1990) The development of perennial water resources for the settling of the 
pastoral population and the introduction of irrigated agriculture in the ASALs of Kenya. Report for 
the Ministry of Reclamation and Development of arid and semi-arid lands and wastelands. 
Nairobi, Government of Kenya. 

Jogo, W. and Hassan, R., (2010)  ‘Balancing the use of wetlands for economic well-being and ecological 
security: the case of the Limpopo wetland in southern Africa’. Ecological Economics Kaboré, D., 
and Reij, C., (2004) ‘The Emergence and Spreading of an Improved Traditional Soil and Water 
Conservation  Practice in Burkina Faso’. EPTD Discussion Paper No. 114.International Food Policy 
Research Institute. Washington DC 

Kenya Water for Health Organisation (KWAHO) (2009) Enhancing Water and Sanitation Governance in 
Kenya. Human Rights Based Approach to Reforms in the Kenya Water Sector. KWAHO 

Kerr, J. & Sanghi, N.K. (1992) ‘Indigenous soil and water conservation in India’s semiarid tropics’. 
Gatekeeper Series No. 34. London, International Institute for Environment and Development. 

Kerr, J., in collaboration with Pangre, G. & Pangare, V.S., (2002) Watershed Development Projects in 
India. Research Report 127. International Food Policy Research Institute, Washington, D.C. 

Kerr, J., Pangare, G., Pangare & Pangare, P.J. (2000) ‘An evaluation of dryland watershed development in 
India’. EPTD Discussion Paper No. 68 , IFPRI, Washington DC. 
http://www.ifpri.org/sites/default/files/publications/eptdp68.pdf 

Kloos, H. and Legesse, W. (eds.) (2010). Water Resources Management in Ethiopia: Implications for the 
Nile Basin. Cambria Press, Amherst, New York. 

Kolavalli S, and  Kerr J (2002) Scaling up participatory watershed development in India. Development & 
Change 33, 213-235 

Koohafkan, P., and Stewart, B.A., (2008) Water and Cereals in Drylands. The Food and Agriculture 
Organization of the United Nations and Earthscan, London. 

Kruska, R.L., Perry, B.D., and Reid, R.S., (1995) Recent Progress in the Development of Decision Support 
Systems for Improved Animal Health. In Africa: GIS 1995 Integrated Geographic Information 
Systems Useful for a Sustainable Management of Natural Resources in Africa, Abidjan, Ivory Coast, 
6 – 9 March 1995. UNITAR, Geneva, Switzerland, 524 – 538. 

Langendijk, W., and Brakel, G., (n.d.)Water for the Maasai, Kenya Case 140. 
http://www.gwptoolbox.org/images/stories/cases/en/cs%20140%20kenya.pdf 

Little, P.D., Behnke, R., McPeak, J., and Gebru, G., (2010) ‘Future Scenarios for Pastoral Development in 
Ethiopia, 2010-2025’. Report Number 2 Pastoral Economic Growth and Development Policy 
Assessment, Ethiopia 

http://www.ifpri.org/sites/default/files/publications/eptdp68.pdf
http://www.gwptoolbox.org/images/stories/cases/en/cs%20140%20kenya.pdf


Good Practices in Water Development for Drylands  93 
 

Liwenga, E.T., (2007) Adaptive Livelihoods for Coping with Water Scarcity in the Dryland of Central 
Tanzania. Physics and Chemistry of the Earth Vol.33 Issue 8 -13. 

Lovell, C. (2000) Productive water points in dryland areas: guidelines on integrated planning for rural 
water supply. London. ITDG 

Martini, M. (2012)  Kenya: overview of corruption and anti-corruption. U4 Expert for Answer. Anti-
Corruption Resource Centre. Transparency International 

Mackenzie, S., (2011) Access to Water in the Sahel – multiple needs for a scarce resource. 6th Rural 
Water Supply Network Forum 2011 Uganda Rural Water Supply in the 21st Century: Myths of the 
Past, Visions for the Future.  

Millennium Ecosystem Assessment (2005) Ecosystems and Human Well-being: Synthesis. Island Press, 
Washington, DC. 

Ministry of Agriculture and Rural Development (2008). National Guidelines for Livestock Relief 
Interventions in Pastoralist Areas of Ethiopia. First Edition, Addis Ababa. 

Ministry of Federal Affairs (2008). Draft Policy Statement for the Sustainable Development of Pastoral 
and Agro Pastoral Areas of Ethiopia. Federal Democratic Republic of Ethiopia. 

Ministry of Finance and Economic Development (2006). Ethiopia: Building on Progress. A Plan for 
Accelerated and Sustained Development to End Poverty (PASDEP) 2005/06-2009/10. Volume I: 
Main Text. Federal Democratic Republic of Ethiopia. 

Ministry of Water Resources (2009). Review of Rural Water Supply UAP Implementation and 
Reformulation of Plan and Strategies for Accelerated Implementation – Summarized Version. 
Federal Democratic Republic of Ethiopia. 

Molden, D., and  Oweis, T.Y., with Steduto, P.,Kijne, J.W., Hanjra, M.A., and Bindraban, P.S., (2007) 
Pathways for Increasing  Agricultural Water Productivity. In  D. Molden,(ed.). Water for Food, 
Water for Life. pp. 279- 308. Earthscan, London and International Water Management Institute, 
Colombo 

Molden, D., Frenken, K., Barker, R., de Fraiture, C., Mati, B., Svendsen, M, Sadoff, C., & Finlayson, C.M. 
(2007)  Trends in water and agricultural development. In D. Molden, ed. Water for Food, Water 
for Life. pp. 57-89. Earthscan, London and International Water Management Institute, Colombo. 

Mitiku,H., and Merga, S.N., (2002) Workshop on The Experiences of Water Harvesting in the Dryland of 
Ethiopia - Principles and Practices. DCG Report No. 19 

Mwangi, E., and Dohrn, S., (2006) Biting The Bullet: How to Secure Access to Drylands Resources for 
Multiple Users. CAPRi Working Paper  No. 47. IFPRI 

Napier, A., and Desta, S., (2011) Review of Pastoral Rangeland Enclosures in Ethiopia. Pastoralist 
Livelihoods Initiative (PLI) Policy Project. USAID, Tufts University and Feinstein International 
Centre. 



Good Practices in Water Development for Drylands  94 
 

Nassef, M with Belayhun, M (n.d.) Synthesis of Existing Knowledge and Experience on the Provision of 
Water Supplies to Pastoral Communities in Ethiopia. RiPPLE, Save the Children USA, CARE 
Ethiopia, UKaid/DFID, or USAID 

National Development Plan (2010) Uganda’s National Development Plan2010/11– 2014/15. Kampala, 
Uganda. 

Nkonya, E., Gerber, N., Baumgartner, P., von Braun, J., De Pinto, A., Graw, G., Kato, E., Kloos, J and 
Walter, T., (2011) ‘The Economics of Degradation, Land Degradation and Drought: Toward an 
Integrated Global Assessment’. IFPRI Discussion Paper 01086. International Food Policy Research 
Institute (IFPRI) Environment Production and Technology Division. Washington DC. 

Nori, M., Taylor, M., and Sensi, A., (2008) Browsing on fences, Pastoral land rights, livelihoods  and 
adaptation to climate change. IIED Issue Paper No. 148. Russell Press, Nottingham, UK 

Opiyo, F.E., Mureithi, S., and Ngugi, R.K., (2011) The Influence of Water Availability on Pastoral Resource 
Use in Mwingi and Kitui Districts, Kenya. Journal of Human Ecology Vol. 35 Issue 1:43 – 52. 

OCHA (2008 ) Kenya’s Pastoralists Speak to the African Union Initiative for a Pastoral Policy Framework 
for Africa. Summary Report and Recommendations from the Kenya National Consultative 
Workshop on the African Union Pastoral Policy Framework for Africa 17 April, Nairobi, Kenya 

Ouédraogo, M. and V.Kaboré (1996) The zaï: a traditional technique for the rehabilitation of degraded 
land in the Yatenga, Burkina Faso. In Sustaining the soil: Indigenous soil and water conservation in 
Africa, ed. Reij, C., I Scoones and C.Toulmin. London, Earthscan. 

Oweis, T., Hachum, A. & Kijne, J. (1999) ‘Case studies on water conservation. Water harvesting and 
supplementary irrigation for improved water-use efficiency in dry areas’. SWIM paper No. 7. 
Colombo, IWMI. 

Oweis, T., Prinz, D. & Hachum, A. (2001) Water harvesting: indigenous knowledge for the future of the 
drier environments. Aleppo, Syrian Arab Republic, ICARDA. 

OXFAM-UK (1996) Pastoralism under Pressure. The effect of the growth in Water Sources and 
Settlements on Nomadic Pastoralism in Wajir District. Nairobi, OXFAM-UK. 

Oygard R, Vedeld T,  and Aune J. (1999). Good Practices in Drylands Management. Noragric Agricultural 
University of Norway, As, Norway 

Palsaniya, D.R., Singh, R and Tewari, R (2012) Watershed Management for Natural Resources 
Conservation and Livelihoods Security in Semi-Arid Tropics of India. India Journal of Agricultural 
Sciences Vol. 82:3 pgs 241 – 247 

Pankhurst (2009). Strategy for IWRM in the Borana pastoral context. Global Water Initiative: Running 
Dry. CARE International. 

Ponce, V.M., (1995) Management of droughts and floods in the semiarid Brazilian Northeast—the case 
for conservation. Soil Water Conservation. Journal. 50:422-431. 



Good Practices in Water Development for Drylands  95 
 

Radder, G.D., Belgaumi, M.I. & Itnal, C.J. (1995) Water harvesting procedures for dryland areas. In R.P. 
Singh, ed. Sustainable development of dryland agriculture in India, pp. 195–205. Jodhpur, India, 
Scientific Publishers. 

Rampa, F., with Puig, G.P., (2011) Analysing governance in the water sector in Kenya. European Centre 
for Development Policy Management Discussion Paper No. 124. European Centre for 
Development Policy Management, Maastricht The Netherlands 

Rao, C.H.H., (2000)Watershed Development in India: Recent Experience and Emerging Issues. Economic 
and Political Weekly Vol. 35, No. 45:3943-3947 

Reddy, V.R., Reddy, M. G., Galab, S.; Sousan, J., and Springate-Baginski, O., (2004) "Participatory 
Watershed Development in India: Can It Sustain Rural Livelihoods?" Development and Change, 
35(2), pp. 297-326.  

REGLAP Water Learning Group, (2013) Good Practice Principles: Water Development in the Drylands of 
the Horn of Africa. FAO & REGLAP. 

REGLAP Secretariat, (2012)  Key Statistics on the Drylands of Kenya, Uganda and Ethiopia, REGLAP 
Secretariat, October.Repetto, R.,(1986)Economic Policy Reforms for Natural Resource 
Conservation (Washington, DC: World Resources Institute. 

Republic of Kenya (2004) Draft National Policy for the sustainable development of Arid and Semi-Arid 
lands of Kenya. Nairobi, Ministry of State for Special Programmes 

Rockstrom, J. (2000) “Water resources management in smallholder farms in Eastern and Southern 
Africa: An overview” Physics and Chemistry of the Earth, Part B: Hydrology, Oceans and 
Atmosphere, Volume 25, Issue 3, 2000, Pages 275-283  

Rockström, J., (2000) Water resources management in smallholder farms in eastern and southern Africa: 
an overview. Physics and Chemistry of the Earth (B) 25:275-283. 

Safriel, U. and Adeel, Z. (2005) Dryland Systems. In Ecosystems and human well-being: current state and 
trends: findings of the Condition and Trends Working Group (Pages. 623-662). Edited by Rashid 
Hassan, Robert Scholes and Neville Ash. Island Press, Washington  

Scoones, I (ed) (1994) Living with Uncertainty: New Directions in Pastoral Development in Africa. 
London, Intermediate Technology. 

Shepherd, Gill. (2004). The Ecosystem Approach: Five Steps to Implementation. IUCN, Gland, 
Switzerland and Cambridge, UK. vi + 30 pp. 

Smith, M., de Groot, D., Perrot-Maîte, D. and Bergkamp, G. (2006). Pay – Establishing payments for 
watershed services. Gland, Switzerland: IUCN. Reprint, Gland, Switzerland: IUCN, 2008. 

Smoke, P., Muhumuza, W., and Ssewankambo, E.M., (2010) Comparative Assessment of 
Decentralization in Africa: Uganda Desk Study. United States Agency for International 
Development and ARD, Inc 



Good Practices in Water Development for Drylands  96 
 

Somali Region State of Ethiopia (2012) Best Practice Guidelines for Water Development. Office of the 
President, Somali Regional State of Ethiopia, Jijiga, Ethiopia, 79pp 

Stewart, B.A. & Burnett, E. (1987) ‘Water conservation technology in rainfed and dryland agriculture’. In 
W.R. Jordan, (ed.). Water and water policy in world food supplies, pp. 355–359. USA, Texas A&M 
University Press. 

Suleman, S., Wood, K., Shad, B. & Murray, L. (1995). Development of a rainwater harvesting system for 
increasing soil moisture in arid rangelands of Pakistan. Journal of Arid Environments., 31: 471–
481. 

Swatuk, L.A. (2005) “Whose Values Matter Most? Water and Resource Governance in the Okavango 
River Basin.” Paper presented at the conference “Value of Water—Different Approaches in 
Transboundary Water Management,” March 10–11, Koblenz, Germany. 

Swift, Jeremy (1988) Major issues in pastoral development with special emphasis on selected African 
countries. Rome: FAO. 

Swift, Jeremy and Camilla Toulmin (1992). Guidelines and strategies for pastoral development in Africa. 
Prepared for UNICEF/UNSO Project. 

Tegegne, G.E., and Kassahun, B.,. (2007).’ A Literature Review of Decentralization in Ethiopia’‖, in Taye 
Assefa and Tegegne Gebre-Egziabher, (eds.)., Decentralization in Ethiopia. Addis Ababa: Forum for 
Social Studies. 

Tesfaye Teklu (1995) 'Labor-Intensive Public Works: The Experience of Botswana and Tanzania', Chapter 
6 in J. von Braun (ed.), Employment for Poverty Reduction and Food Security, Washington D.C.: 
IFPRI. http://www.ifpri.org/pubs/books/vonBraun95/vonBraun95ch06.pdf 

Theib, O. (2006) “Improving access to water in deserts and dryland” [online], available at 
http://www.scidev.net/en/policy-briefs/improving-access-to-water-in-deserts-and-dryland.html 
[accessed May 2013]  

Thomas, R.J. (2008) Opportunities to reduce the vulnerability of dryland farmers in Central Asia, West 
Asia and North Africa to climate change. Agriculture, Ecosystems and Environment 126:36-45 

Tesfay, G., (2011) On-farm water harvesting for rainfed agriculture development and food security in 
Tigray, Ethiopia: Investigation of technical and socioeconomic issues. DCG Report 61. 

Thoms, M.C. and Sheldon, F. (2000) “Water resource development and hydrological change in a large 
dryland river: the Barwon–Darling River, Australia” Journal of Hydrology, Volume 228, Issues 1–2, 
21 February 2000, Pages 10-21  

Thomas, R. J.(2008) 'Opportunities to Reduce the Vulnerability of Dryland Farmers in Central and West 
Asia and North Africa to Climate Change', Agriculture, Ecosystems and Environment 126, pages 36 
to 45 

Thiombiano, J. (n.d.)  Case Study: Action Plan for Integrated Water Resources Management in Burkina 
Faso. GWP website 

http://www.scidev.net/en/policy-briefs/improving-access-to-water-in-deserts-and-drylands.html


Good Practices in Water Development for Drylands  97 
 

http://www.gwp.org/Global/ToolBox/Case%20Studies/Africa/Burkina%20Faso.%20Action%20Pla
n%20for%20IWRM%20(%23338).pdf 

Tindimugaya, C., (2003) Need for reform of water resources management in Uganda. In Harvey, P (ed.). 
29th WEDC International Conference - TOWARDS THE MILLENNIUM DEVELOPMENT GOALS Abuja, 
Nigeria. WEDC, Loughborough. 

Titi, V. and N. Singh (1994) Adaptive strategies of the poor in arid and semi-arid lands: In search of 
sustainable livelihoods. IISD working paper. Winnipeg, Canada: IISD. 

Toulmin, C., and Quan, J., (2000) Evolving Land Rights, Tenure and Policy in Sub-Saharan Africa, London, 
DFID/IIED/NRI  

Trenberth, K.E., Jones, P.D., and others, (2007) “Observations: Surface and Atmospheric Climate 
Change” Climate Change 2007: The Physical Science Basis. Contribution of the Working Group 1 to 
the Fourth Assessment Report of the IPCC. Solomon,S., Qin, D., Manning, M., Chen, Z., Marquis, 
M., Averyt, K.B., Tignor, M. and Miller, H.L. (eds.)]. Cambridge University Press, Cambridge, United 
Kingdom and New York, NY, USA 

Tuinhof, A., van Steenbergen, F., Vos, P. and L. Tolk. (2012). Profit from Storage. The costs and benefits 
of water buffering. Wageningen, The Netherlands: 3R Water Secretariat. 

Turpie, J., Barnes, J., Arntzen, J., Nherera, B., Lange, G-M. and Buzwani, B. (2006). Economic Value of the 
Okavango Delta, Botswana, and Implications for Management. Okavango Delta Management 
Plan, Republic of Botswana, Gaborone, Botswana. 

UNDP (2008) From the Drylands to the Market: Policy Opportunities and Challenges in Dryland Areas of 
East Africa. UNDP, Nairobi. 

UNDP and IFAD (2005) The Challenges of Water Governance, UNDP: New York. 

UNDP, UNCCD and UNEP, (2009) Climate Change in the African Drylands: Options and Opportunities for 
Adaptation and Mitigation. UNDP, UNCCD and UNEP, New York, Bonn and Nairobi. 

United Nations Environment Management Group (UNEMG)(2011) Global Drylands: A UN system-wide 
Response. UN 

United Nations Environment Programme (UNEP) (2000) Global Environmental Outlook 2000. UNEP: 
Nairobi, KenyaUNEP(n.d.) Selected Case Studies. http://www.unep.org/pdf/RWH/casestudies.pdf 

United Nations (2010) The Millennium Development Goals Report 2010. Retrieved from 
http://www.un.org/millenniumgoals/ 

von Braun, J., Bouis, H., Kumar, S., and Pandya-Lorch, J., (1992) Improving Food Security of the Poor: 
Concept, Policy and Programs. IFPRI: Washington DC. 

Venkataraman, A. (1999). Helping farmers to help themselves irrigate Balochistan. World Bank Group 
(also available at http://wbln0018.worldbank.org). 

http://www.gwp.org/Global/ToolBox/Case%20Studies/Africa/Burkina%20Faso.%20Action%20Plan%20for%20IWRM%20(%23338).pdf
http://www.gwp.org/Global/ToolBox/Case%20Studies/Africa/Burkina%20Faso.%20Action%20Plan%20for%20IWRM%20(%23338).pdf
http://www.unep.org/pdf/RWH/casestudies.pdf
http://wbln0018.worldbank.org/


Good Practices in Water Development for Drylands  98 
 

van Steenbergen and Tuinhof, A., (2010) Managing the Water Buffer for Development and Climate 
Change Adaptation Groundwater Recharge, Retention, Reuse and Rainwater Storage. BGR, CPWC 
and the Netherlands National Committee IHP-HWRP, and IHP -UNESCO. 

Vohland, K., and Boubcar, B., (2009) ‘A Review of in-situ Rainwater Harvesting Practices: Modifying 
Landscape Functions in African  Dryland’. Agriculture Ecosystems and Environment Vol. 31 Issue 3-
4; pgs 119 – 127 

Warner D.B. and Abate C.G. (2005). Guidelines for the development of small-scale rural water supply 
and sanitation projects in East Africa. A policy and planning framework for activities funded by 
USAID under the Title II (Food for Peace) Program and by other donors. Catholic Relief Services 
(CRS). 

Water Governance Centre (2013) Issues Paper Water Governance Capacity Awash Basin, Central 
Ethiopia. Review on  Content, Institutional, Relational layer. Water Governance Centre The Hague, 
The Netherlands. 

Wedum, Joanne; Doumbia, Yaya; Sanogo, Boubacar; Dicko, Gouro; and Cissé, 
Oussoumana.(1996)“Rehabilitating Degraded Land: Zai in the Djenné Circle of Mali,” Chapter 7 in 
Chris Reij, Ian Scoones and Camilla Toulmin editors Sustaining the Soil: Indigenous Soil and Water 
Conservation in Africa. London: Earthscan. 

Wheater, H.S (2008) G-WADI-UNESCO’S Global Network for Water and Development Information in Arid 
Lands. G-WADI 

Williams, W. D. (1999), Salinisation: A major threat to water resources in the arid and semi-arid regions 
of the world. Lakes & Reservoirs: Research & Management, 4: 85–91.  

White, R.P., Tunstall, D. & Henninger, N. (2002). An ecosystem approach to dryland: building support for 
new development policies. Information Policy Brief No. 1, World Resources Institute, Washington, 
DC. 

Wilson, R.T., (2007) Perceptions, practices, principles and policies in the provision of livestock water in 
Africa,’ Agricultural Water Management 90, pages 1 – 12  

World Bank,(2006). Reengaging in Agricultural Water Management: Challenges and Options. 
Washington, DC. 

World Bank (2001) Pastoral Areas Development in Ethiopia. Washington, World Bank Issue Paper. 

White, R.P. and Nackoney, J (2003) Drylands, People, and Ecosystem Good and Services. A Web-Based 
Geospatial Analysis. World Resource Institute, Washington DC.  

World Bank. (2009) World Development Report 2010: Development and Climate Change. World Bank. 
Washington DC. 

Wunder, S. (2008) How should we deal with leakage? In: A. Angelsen (ed.) Moving ahead with REDD: 
issues, options and implications, pp.67-76. CIFOR: Bogor, 



Good Practices in Water Development for Drylands  99 
 

World Resource Institute (2010) New Maps Guide Livestock and Economic Planning in Uganda. 
http://www.wri.org/stories/2010/10/new-maps-guide-livestock-and-economic-planning-uganda 

World Resource Institute (2006) Watersheds of the World. Washington DC 

White, R.P and Nackoney, J., (2003) Dryland, People, AND Ecosystem Goods and Services: A Web-Based 

Geospatial Analysis (PDF Version). World Resources Institute, Washington DC.  

Zigta, A., and Waters-Bayer, A., (2001) Outwitters of Water: Outstanding Irob Innovations in Northern 

Ethiopia. (pp 144 -154) In Reij, C., and Waters-Bayer, A. Farmer Innovation in Africa – A Source of 
Inspiration for Agricultural Development. Earthscan, UK. 


	Acronyms
	Executive Summary
	1 Introduction and Context
	1.1 Objectives of study1F
	1.2 Methods
	1.3 Structure of the report

	2 Overview of Dryland Regions: Complex Challenges
	2.1 Geographical Coverage of Drylands
	2.2 Livelihoods in drylands
	2.3 Water Resources in Dryland Regions
	2.4 Key Demographic Changes – Population Growth and Urbanisation
	2.5 Migration
	2.6 Environmental Degradation
	2.7 Geographical Isolation
	2.8 Indigenous Governance of Natural Resources in Dryland Regions
	2.9 Policy Trends in Dryland Regions
	2.10 Climate Change in the Dryland Areas

	3 Conceptualisation of Key Concepts
	3.1 Water Development and Water Management
	3.1.1 Defining ‘Success’ and ‘Good Practices’
	3.1.2 Impact Matrix

	3.2 Good Practice Case Studies on Water Development in Drylands
	3.2.1 Pastoral water development in Chad
	3.2.2 Integrated Approaches to Water Development and Management in Drylands
	3.2.2.1 Integrated Water Resources Management (IWRM)
	3.2.2.2 Ecosystems Approach to Water Management
	3.2.2.3 Watershed Services – Payment for Environmental Services
	3.2.2.4 Integrated Watershed Management

	3.2.3 Governance and Institutional Arrangements to Ensure Sustainability
	3.2.4 Participatory Practices in Water Development Planning
	3.2.5 Women’s Participation in Water Development

	3.3 Somali Region Ethiopia, Best Practice Water Development Guidelines
	3.3.1 Rainwater Harvesting
	3.3.2 Soil and Water Conservation
	3.3.3 Sustainable Water Supply development
	3.3.3.1 Rural Water Supply
	3.3.3.2 Urban Water Supply
	3.3.3.3 Water Supply for Pastoralists


	3.4 Links between Emergency and Developmental Water Planning and Intervention
	3.4.1 Conjunctive Use of Surface and Underground Water


	4 Key synthesis issues
	4.1 Success factors based on a SWOT analysis

	5 Horn of Africa Policy context
	5.1 Introduction
	5.2 Social, Economic and Environmental Context
	5.3 Key Governance Factors Underpinning Successful Water Development
	5.4 Governance Environment in the Horn
	5.4.1 Ethiopia
	5.4.1.1 Decentralisation
	5.4.1.2 Key policies
	5.4.1.3 Regional Level Development Framework
	5.4.1.4 Relevant Sector Policies
	5.4.1.5 Pastoral Policy
	5.4.1.6 Environment Policy
	5.4.1.7 Corruption

	5.4.2 Kenya
	5.4.2.1 Decentralisation
	5.4.2.2 National Development Framework
	5.4.2.3 Relevant Sector Policies
	5.4.2.4 Corruption

	5.4.3 Uganda
	5.4.3.1 Decentralisation
	5.4.3.2 Relevant Policies and Development Trajectory
	5.4.3.3 Pastoral Policy
	5.4.3.4 Water Policy
	5.4.3.5 Corruption


	5.5 The Horn Context and Implications for Water Development in Dryland Areas

	6 Transferability of good practice to the Horn of Africa
	6.1 Policy and Institutional Factors
	6.1.1 Water Policy
	6.1.2 Pastoral Policy

	6.2 Obstacles to Transfer of Good Practices in National Policy Frameworks
	6.2.1 Intermediary Organisations

	6.3 Capacity Building
	6.4 Success Breeds Success
	6.5 Local level Innovators
	6.6 Study Visits or Knowledge Exchange Visit

	7 Conclusions
	8 Bibliography

