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`Target 6.3

Half of all wastewater 

treated by 2030

Access to wastewater treatment in 2010

Target 7.1

Universal access 

by 2030

Access to electricity in 2010

Infrastructure gaps in Africa

Baum et al. (2013) World Bank 

Indicators (2016)

What technologies to use? How much will it cost?
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Climate change and Africaôs water-energy-land nexus

In 2016 (from Zambia Energy Regulation Board, 2016)

Å Blackouts averaging eight (8) hours a day

Å Power imports increased to 2,184 GWh, from 785 GWh, in 2015 (180% increase) 

Sikombe, 2017



`

Integration of regional electricity markets couples basin 

adaptation planning across the African continent

Linking of regional electricity 

sharing mechanisms could 

mitigate intraregional risk

Conway et al. (2017)

Wu et al. (2017)

Regional 

interconnections are 

crucial for realizing no-

regrets wind and solar 

energy development

Research Challenge

How to balance regional opportunities with localized resource constraints?  



Hydro-economic modeling
ñHydro-economic models represent spatially distributed water resource 

systems, infrastructure, management options and economic values in an 

integrated manner,ò Harou et al. (2009).

Å Most hydro-economic models focus on existing infrastructure

ïLimited ability to look at long-term transformations.

Å Most hyrdro-economic models focus on a single basin

Research Objectives
Å Develop a new integrated hydro-economic modeling tool for 

water and electricity sector expansion planning in Africa 

ïSpatially-distributed water and energy resources

ïLong-term planning horizons (pathways to 2050)

ïFlexible implementation for application in other regions
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ECHO

Extended Continental-scale Hydro-economic Optimization

Kahil et al. (forthcoming)
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Baum et al. (2013)

Country-level database 

% of population with 

sewerage connection 

and treatment

% connected / treated is a function of 

income-level and historical level

F(.é)

Projecting water infrastructure demand under clean water goals



Preliminary scenario analysis: 

Focus on water infrastructure pathways to 2050

Three socio-economic and 

climatic scenarios: 

1/ Middle of the Road (MoR): 

SSP2-RCP6.0 

2/ Regional Rivalry (RR): 

Water demand increases over 

time in all water sectors and 

water availability decreases, 

compared to MoR.

3/ Sustainability (Sust): Water 

demand decreases over time 

in all water sectors and water 

availability increases, 

compared to MoR.
Parkinson et al. (2016)

Average Annual Growth  - Urban Water Withdrawals


