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Water Security and Conflict 
• Water Security for What?
• Water Security for Whom?
• Water Security Where?
• Water Security When?
• Water Security How?
• How much Risk ?
• Is Africa’s high renewable water 

dependency a risk or opportunity peace 
and regional cooperation?
• What tools and capacities are needed 

for better water security?

These  questions lead to conflicts 
Let’s take a brief look at each of these from an African Perspective



Water for Food vs. Environment 
UGANDA

Conflict between Food and Environment

WETLANDS BEING 
USED FOR RICE 
CULTIVATION



Water for Economic Growth vs. Environment 
UGANDA Conflict between Jobs and Environment



Cape Town Water supply vs. WQ in Berg River

Water for People vs. Environment 



Irrigation vs. Hydropower  in Zambezi River
Water for Food  vs. Clean Energy 



URBAN vs. RURAL

Water Security 
Interventions

Bore Holes

Drainage 
Improvement

WETLAND
Restoration

Fecal Sludge Removal

Industrial Pre-Treat

Greater Kampala 
Conflicts over Priorities, 

Budgets, Governance, & Power    



Water for Agriculture vs. Industry vs. Municipal
Marginal Value Water to Sectoral Growth in Western Cape 

Province South Africa  



CONFLICT AMONG CROPS 
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Cereals 2.34 Meat 2.20 
Table grapes 2.27 Fish 2.21 
Wine grapes 3.11 Fruit and vegetables 2.44 
Deciduous fruits 2.75 Dairy 2.52 
Citrus fruits 2.64 Grain 2.46 
Sub-tropical fruits 2.30 Baking 2.55 
Vegetables 2.42 Animal feed 2.48 
Livestock 2.36 Other food 2.34 
Other agriculture 2.01 Beverages and tobacco 2.36 

Agriculture Processed Food

Direct Value Added Value Added Multiplier

Western Cape South Africa 



Cost of Capital vs Social Rate of Discount 
PUBLIC vs. PRIVATE vs. PPP



Public vs. Private 
Nation Vs Nations
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Water and Development in the 
Zambezi Basin under Climate 

Risk
CONFLICTS OVER 

Present versus Future Costs and Benefits
Levels of Risk

Resilience 
Regional Cooperation





Development of the Water, Energy & Food Systems 
of The Zambezi River Basin under Climate 
Uncertainty 

HYDROECONOMIC OPTIMIZATION MODEL 
OF THE 

WATER, AGRICULTURE AND POWER SYSTEMS 



MIT-JP HFD PROJECTIONS OF
HYDRO-CLIMATOLOGY IN ZAMBEZI BASIN 

Hydropower Production Under PF Scenario

PF Scenario



Rainfed and Irrigated Crop Area and  Production 
Under PF Scenario



Trade-off between Energy vs. Agriculture under 
Alternative Water Allocation Policies

Trade-offs between hydropower, irrigation and ecosystems. Each column represents a different sector being prioritized in the objective 
function (Agriculture, Power, Ecosystems), and the indicators show the difference with the economically optimal solution. 



Value of Regional Cooperation



Many countries in Africa are dependent on each other for 
renewable water

High water dependency: A water security risk or an opportunity for regional 
cooperation for water security



Tools and capacities for policy coherence and integrated climate, land, energy and water 
systems approaches critical for water security in Africa

Pilots:
- Cameroon
- Ethiopia
- Namibia



CONFLICTS IN DEVELOPING CLIMATE 
RESILIENT WATER INFRASTRUCTURE 

• Value Proposition: AFRICA MUST HARNESS THE CLIMATE RESILENCE DIVIDEND !!!!

• Who should pay for additional Climate Change Induced Resilient Cost of Design?

• DEVELOPMENT FUNDERS ARE REQUIRING CLIMATE RESILIENT INVESTMENT PROJECTS BUT NOT 

PROVIDING THE MARGINAL COST FROM CLIMATE CHANGE 

• Africa CANNOT afford to NOT develop Climate Resilient Infrastructure and bearing the burden of GHG 

climate change they did not emit.

• There is a conflict over who does “RESILIENCE ANALYSES” and who pays for the RESILIENCE

• There is mistrust when being forced to take bigger loans for funders based on there Analysis.

• UNECA and World Bank have initial AFRI-RES – The African Climate Resilience Investment Facility 

• To bring awareness and training in tools for resilient design is key sector for African practitioners

• Moving toward Standards and Certification for Climate Resilience and shared knowledge, data and tools



Africa Climate Resilient Investment Facility AFRI-RES
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Thank You


