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PartOne: General Issues



Theelectricitycomsumptionis anindicator
of povertyin Africa

ÅAverage electricity consumption in Europe is over 5,000 kWh per 
person per year:

+ Spain: 5,356 kWh                   Germany: 7,035 KWh

ÅNorth Africa: Less than 2,000 kWh per person per year 

+Algeria: 1,263 kWh                 Morocco: 904 kWh

ÅWest Africa: Less than 500 kWh per person per year

+ Senegal: 229      Cote dËIvore: 275     Ghana: 351     Nigeria: 145                                

datos.bancomundial.org

Year2014



OneQuestion:ReduceGHG emissions

ÅGlobal emissions of energy origin: 35.000 millions t CO2

ÅEU: 450 millions people éé Approximately 10%

ÅChina: 1,400 millions people éé        More than 25%

ÅAfrica: 1,300 millions people éé        Around      5%



Africa: Manyquestions

ÅPopulation can grow to 2 billion people in 2050

ÅIt is necessary to dramatically reduce poverty

ÅAlso keep people worthy in the field. (Rural areas)

ÅProviding services to everyone: cities and countryside

Å+ Electricity for all



Africa's cities to triple in size

The number of people living in

African cities will triple over the

next 40 yearsand by 2050 60%

of Africans will be city dwellers,

aUN reporthassaid.

https://www.bbc.com/news/world-africa-11823146

24 november2010

https:// www.bbc.co.uk/news
/resources/idt-sh/lagos

21 ago. 2017

Africa: Very big cities

- Casablanca é More than 4 million 

people

- Lagos é é é 15 million people

- Manyothersmallerones

Cities are a sink for: water and 

electricity

https://www.bbc.com/news/world-africa-11823146
https://www.bbc.co.uk/news/resources/idt-sh/lagos


In the 16th century,

Europe positioned

itself in the Gulf of

Guinea. Buy gold

andthenslavetrade.

(The name of the English

currency: Guinea, comes

from there)

SAHEL

SAHEL

MAGREB.Population

180 million people. 

Emigrationto France, 

Italy and Spain

Population, more than

350 million people.

High growth.

Nigeria will foreseeably

have 300 million in the

year2050



Africa Energy: Somesignificantissues

ÅA significant volume of oil extraction

+ Massive export of crude oil. Petroleum derivatives are imported

ÅBiomass as a contribution to final energy consumption. (FEC)

+ Deforestation problems: Sahel and Maghreb regions

ÅLow participation of electricity in final energy consumption. 
About 10%. (Europe ï25%)



Africa Energy: Let's look at Sankey diagram

https://www.iea.org/sankey/#?c=Africa&s=Balance

https://www.iea.org/sankey/#?c=Africa&s=Balance


Electricity in Africa: Uses

ÅDo we takeEuropeas a reference?

+Three similar consumptions: Industry, Services, Residential uses

ÅElectricity destinationsin Africa:

+ Industry38% é é   Basic industry. (Algeria, South Africa ...)

+ Buildings: Services and Residential Uses; 62% é (Cities)

+ Very low consumption in rural areas



Two ways of having electricity in Africa

ÅThroughtheelectricalnetwork

+ A total of 1,500,000 GWh

is estimated

ÅOff- grid. Self-consumption

+ Estimated: 3.000 GWh

- Combustion engines 

and photovoltaic

Energy inputs to the 

electrical system

https://www.iea.org/sankey/

No breakdown of 

final generation

https://www.iea.org/sankey/


Africa: Sources of Electricity Generation

ÅEach country solves the supply as it can

ÅCoal.- South Africa, own extraction. Morocco import

ÅNatural Gas.- Algeria and Egypt, extract and export gas

ÅOil derivatives.- Senegal. (Refinery Oil)

+ Combustion engines in the rural world

ÅCurrently, minimal participation of renewable energy. But there 
are already significant facilities



Oil Products

and Coal 

Coal
Natural Gas

Natural Gas

Coal

Nigeria, primarily natural gas.

We will see it at the end of the 

presentation, in more detail. 



Many uncertainties on the way to Africa

ÅFreight transport and personal mobility are expected to 
increase

+ Increased consumption of oil derivatives. (Imported 
from Europe?

ÅAn electricity consumption hypothesis: 1,500 kWh per person 
per year on average. (Year 2035)

+ Gross generation: 3,000 TWh / year?????

+ New renewable energies in this generation: 25%?????



https://www.hydropower.org/sites/default/files/publications-

docs/2020_hydropower_status_report_-_28_may_2020.pdf

Africa hydropower:

ÅHistorical developments. Aswan 

Dam on the Nile

+ 2.100 MW

ÅEthiopia. Great Renaissance

Hydroelectric, 6,000 MW? 

Conflicts: Egypt- Ethiopiaï

Sudan. (Developing)

ÅAngola. TheLauca hydropower; 

334 MW

https://www.hydropower.org/sites/default/files/publications-docs/2020_hydropower_status_report_-_28_may_2020.pdf


"Grand Ingañ hydropower, 

is it a solution? ¿40 GW?

Inga I and II, 1,775 MW

Morocco. 1,770 MW.

Conflicts over the 

use of water. 

Zagora's case





https:// www.internationalrivers.org/campaigns/gra
nd-inga-dam-dr-congo

Basedon a feasibility studyconductedby AECOM-EdF from 2011

to 2013, Grand Inga would be constructedin sevendevelopment

phaseswith Inga3 BC beingthefirst of thesephases. Inga3 would

be constructedin two steps,initially a low headand then a high

head,extendingthedamwall andmakingit higher. Therewould be

no closureof theCongoRiver andno tunnels,just anopenchannel.

About 6,000m3 m/s would bedivertedfor Inga3 to a valley which

runsparrallelto theCongoriverbed. If completed,Inga3 BC would

produce4,800MW of electricity.

Furtherstageswould necessitatetheflooding of theBundi Valley to

form a22,000-hectarereservoir,drowningtheInga3 channel.

https://www.internationalrivers.org/campaigns/grand-inga-dam-dr-congo


RWE mulls greenhydrogenimportsvia

futureGerman LNG terminal

World's largest hydro dam 'could sendcheapgreen hydrogen from

Congoto Germanyó. Africa commissionerNookereportedlybacksplan

for 44GW projectthatcouldexporthugevolumesof clean-H2 to Europe

https://www.rechargenews.com/transition/worlds-

largest-hydro-dam-could-send-cheap-green-

hydrogen-from-congo-to-germany/2-1-871059

A proposallike this doesnot appearto be a solutionfor Africa.

Europeanexploitationof Africa'snaturalresourcescontinues.

https://www.rechargenews.com/transition/worlds-largest-hydro-dam-could-send-cheap-green-hydrogen-from-congo-to-germany/2-1-871059


A medium-

hydropower

plant takes

5 years to

build


