
“SUSTAINABLE ENERGY MIX  

FOR AFRICAN AND MENA 

REGION COUNTRIES”

El Tayeb Mustafa  and El Tayeb Idris

The Future University, Sudan

Brussels: October 2017



IRENA



AFRICA

Africa is a poor energy continent

This hampers the economic progress & development 

 North African  and South Africa are major 
exceptions 

 Meeting the current & future energy demand posses 
a major challenge in  sub-sahara African.



 the population in Africa is mostly rural

(59.6% in 2011) and the access of

population to electricity is still limited to

22.7%.

 Sub-Saharan Africa is in an especially

difficult situation, with large number of

the population without access to

electricity







Photovoltaic Solar 

Energy Potential 



Photo Voltaic Solar 
Electricity Potential as 
computed by PVGIS 
[kWh/m2] and comparison 
of costs between diesel and 
photovoltaic  electricity 
generation (detail).





Wind  Energy Potential 
in Africa





HYDROPOWER GENERATION POTENTIAL IN AFRICA































Nuclear Energy

South Africa is the only African country with

commercial nuclear energy plants. Presently SA

is heavily dependent on coal

Two nuclear reactors provide 5% of electricity

production

Government is planning increase of 1300 MWe



Biomass Electricity 

Potential In Africa



Biomass density in 
Africa   [ton/ha] and  
biomass density in the 
area  closest than 5 km 
from  a road in 
Democratic Republic of 
Congo 



The MENA Region



LEBANON









EGYPT











IRAQ













JORDAN









SUDAN









LIBYA









Successful Projects in 

Africa

and the MENA Region



KENYA

a)Solar home systems (SHS) (10-100 Wp)
b)Stand-alone institutional PV systems (50-500 Wp)
c)Mini-grids (e.g. hybrid PV-diesel or Wind) (5 kW-1 MWp)
d)Improved cook stoves 
e)Wind energy large & small applications



MOROCCO

Noor Project: largest in the World  
Phase I: 80MW 
Phases I, II & III :160MW 

Wind energy programs: 750 MW 
(2014)

By 2020 share of wind & 
solar each expected to be 14% of the 
installed capacity.



South Africa

The wind farms :  currently 
159 MW;  296 by 2018

Solar concentrators: currently  
300 MW; 600MW by 2018



EGYPT

The largest wind farm in the 
World  with capacity: 200MW, 

The farm produces 
800GW/yr., enough for 5000 
households 



SUDAN

Applied for the followings;
Solar dryers; Solar pumps;
SHS; Solar Fridges; street
lights; schools; health
centers in 300 villages

Solar Evaporators



Abandoning traditional fossil fuel energy sources is not a
viable option. Shifting to new technologies hampered by :

High capital and operating costs,
Lack of finance, & Lack of expertise,
Policy constraints, such as subsidies for traditional
technologies
Institutional barriers, such as problems related to
monitoring and enforcement,
Environmental regulations, & Information shortage



Conclusions and 

Recommendations



 African countries  support  renewable 

technologies and are seen as the most 

economic option. 

 Africa is rich in renewable energy sources, 

such as solar, wind, biomass, hydro  and 

geothermal.   

 Africa 2030 renewable energy program is part 

of IRENA’ outlines a roadmap to double the 

share of renewables in the world’s energy mix 

by 2030.



Nuclear Energy Technologies 

Application

 Construction, operation and maintenance of nuclear
reactors requires massive investments.

 Saudi Arabia: planned nuclear power reactors come at
an estimated cost of $80 billion.

 The UAE’s has an estimated cost of $20 billion.

 Egypt, Jordan, and Morocco are planning nuclear
reactors nuclear plants.



Nuclear Energy 

 Construction, operation and maintenance of nuclear
reactors requires massive investments.

 Decommissioning: IEA estimates that 200 reactors
currently operating will be retired by 2040, at a cost
exceeding $100 billion.



A short-term programme (1-5years) that would aim to
implement low- risk and low-cost near term initiative

A long-term programme (10-15) years) that is built
around major renewable energy sector initiatives

To improve energy situation in Africa we

recommend following multi-pronged

strategy:



The Short-term Program Wou

 Biomass-based co-generation
 Geothermal energy
 Small-scale renewables (improved

cook stoves and kilns, solar dyers,
solar water heaters, wind pumps,
small hydro)



The Long -Term   Programme

 Medium and Large-scale wind power projects
 Medium and Large-scale solar projects
 Large scale urban waste-to-energy projects
 Long-term capacity building & training, policy

and financing programs.
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