
Global Energy System based on 

100% Renewable Energy ðPower, Heat, 

Transport and Desalination Sectors

Sub-Saharan Africa

Project funded by the

German Federal Environmental Foundation (DBU) and 

Stiftung Mercator GmbH



2
Global Energy System based on 100% RE ðPower, Heat, Transport and Desalination Sectors: Sub-Saharan Africa

more information Ʒ office@energywatchgroup.org, manish.ram@lut.fi

Table of Contents

Á Overview

Á Current Status

Á LUT Energy System Transition Model

Á Long-term Energy Demand

Á Resources 

Á Energy Mix

Á Storage

Á Costs & Investments

Á Sectoral Outlook

Á Socio-economic benefits

Á RE Shares 

Á Summary

mailto:office@energywatchgroup.org
mailto:manish.thulasi.ram@lut.fi


3
Global Energy System based on 100% RE ðPower, Heat, Transport and Desalination Sectors: Sub-Saharan Africa

more information Ʒ office@energywatchgroup.org, manish.ram@lut.fi

Overview

Sub-Saharan Africa is structured 

into 16 sub-regions

ÁWest West, West South, 

West North, 2 regions in 

Nigeria (North and South)

ÁCentral, DRC Congo, Sudan 

Eritrea, Ethiopia, Somalia 

Djibouti, Kenya Uganda, 

Tanzania, 

ÁSouth East, South West, 

South Africa and Indian 

Ocean
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Current Status: Power Sector

Key insights:

ÁHistorically, a significant share of fossil powered 

plants in the generation mix is observed

ÁIn recent times, RE has seen significant growth in the 

share of installed capacity

ÁSolar PV and wind is growing, but slowly

* PHES included
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Current Status
Heat, Transport and Desalination Sectors

Key insights:

ÁHistorically, a significant share of bio-based and 

electric heat generation is present with some shares of 

fossil and geothermal heating

ÁThe transport sector is dominated by fossil liquid fuels 

with around 99% of the share in 2015

ÁThe desalination sector is dominated by reverse 

osmosis with around 94%, with some shares of MED in 

2015
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LUT Energy System Transitionmodel
Fundamentals: Data Flow
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LUT Energy System Transitionmodel
Power & Heat

Á The technologies applied for the energy system optimisation include those for electricity 

generation, heat generation, energy storage and electricity transmission

Á The model is applied at full hourly resolution for an entire year

Á The LUT model has been applied across all energy sectors
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LUT Energy System Transitionmodel
Transport

Key insights:

ÁAll forms of transportation 

categorised into Road, Rail, Marine 

and Aviation

ÁMajority of demand to be covered by 

electricity directly and indirectlyby 

liquid hydrocarbon (including 

biofuels), methane and hydrogen
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LUT Energy System Transitionmodel
Desalination

Á The LUT modelapplied to the desalination sector

Á The desalinationdemandis from reverseosmosisand MED  

PV

fixed-tilted

PV single

axis tracking

Wind onshore

AC Grid

HDVC

ST PtH GT PtG Battery

TES HHB Gas 

storage

Demand Desalination 
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Long-term Energy Demand

Key insights:

ÁA regional cumulative average annual growth rate of about 3.9% in final energy demand drives the transition. This is 

aggregated by final energy demand growth for power and heat, desalinated water demand and transportation demand 

linked to powertrain assumptions. This leads to a comprehensive electrification, which massively increases overall 

energy efficiency, to an even higher growth rate in provided energy services.

ÁResulting in an average annual growth rate of about 2.7% in total primary energy demand (TPED).

ÁThe population is expected to grow massively from 989 to 2189 million, while the average per capita PEDdecreases 

from around 2.6 MWh/person in 2015 to 1.9 MWh/person by 2035 and increases up to 3 MWh/person by 2050.

ÁTPED increases from around 2700 TWh in 2015 up to 6800 TWh by 2050 in this study (which assumes high 

electrification).

ÁIn comparison, current practices (low electrification) would result in a TPED of nearly 14,000 TWh by 2050.

ÁThe massive gain in energy efficiency is primarily due to a high level of electrification of more than 93% in 2050, 

saving nearly 7200 TWh compared to the continuation of current practices (low electrification).
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