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Renewable Energy Potentials and Applications in Africa

Daniel Ayuk Mbi EGBE

African Network for Solar Energy (ANSOLE)
ANSOLE e.V.,  Wagnergasse 25. 07743 Jena, Germany, info@ansole.org
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African Society of Physics (ASP) Online Lectures, 30 June 
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Daniel Ayuk Mbi EGBE (Bridging People)
• Born on 20th of May 1966 in Mambanda-Kumba, Cameroon
• French Baccalaureat and English Advanced Level: 1986
• BSc in Chemistry and Physics at the University of Yaoundé in 1991
• Diplom (1995), PhD (1999) and Habilitation (2006)  at the FSU Jena, Germany
• MPI-P Mainz (2006), TU Eindhoven (2006-2007), TU Chemnitz (2007-2008), 
• JKU Linz (Since 2009)

• Board member of World University Service  (WUS) e.V.
- Initiator of German-Cameroonian Coordination Office (KBK)
• Initiator and international coordinator of ANSOLE & Chairperson of ANSOLE e.V.
- Initiator of Cameroon Renewable Energy Network (CAMREN)
- Initiator and coordinator of BALEWARE

- Independent evaluator of the World Bank Group and African governemnts in capacity building issues
- Research Agenda committee member of PAUWES
- First Distinguished Brian O´Connell Visiting Fellowship for African Scholars

of the University of the Western Cape, South Africa
- Scientific Council member of ESMER Cotonou, Benin
- Scientific committee member of many international events on renewable energy in  Africa

- Published till date124 peer-reviewed articles, H-index= 31 Citations > 3300
- Speak more than 5 languages
- Father of 4 children, believing christian
- Hobbies: Cooking, jogging and dancing Salsa
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Egbe, D. A. M. , ANSOLE e-Magazine , Vol.5, 2019
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Sustainable Development Goals (2016-2030)

https://www.un.org/sustainabledevelopment/sustainable-development-goals/

https://www.bertelsmann-stiftung.de/fileadmin/files/user_upload/Sustainable_Development_Report_2019_Complete.pdf

https://www.un.org/sustainabledevelopment/sustainable-development-goals/
https://www.bertelsmann-stiftung.de/fileadmin/files/user_upload/Sustainable_Development_Report_2019_Complete.pdf
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AFRICAN NETWORK FOR SOLAR ENERGY

(ANSOLE)

• Initiated on 4 November 2010 in Sousse Tunisia by D. A. M. Egbe (Coordinator)

• Launched on 4 February 2011 at Johannes Kepler University Linz, Austria

• Registered as NGO (ANSOLE e.V.) on 26 January 2012 in Jena Germany

• Focus: Training, Education and Research (+ Entrepreneurship) in Sustainable Energies

• > 1120 members in 45 African and 31 non-African countries

• Members from > 300 universities

• So far (co)organized 30 scientific events in 16 countries

• Has graduated 13 PhDs) and 1 MSc thru its 3 fellowship programs (2011-2016) 

 INEX (intra-African Exchange)

 ANEX´(Africa-North Exchange)

 ANSUP ( ANSOLE Sur-Place)

• Facilitator of joint research proposals within Africa and between Africa and Europe.

• ANSOLE office in Jena Germany: Focal Point for People of African Origin (AMAH-
Project)

www.ansole.org
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Jena Declaration 2019: 
The Concept of Race is a Result of Racism and not its Prerequisite

….
It was mostly through scientific research on genetic variation among and between human
populations that the concept of race was finally exposed as a typological construct.
Among humans, by far the largest share of genetic differences exists not between
geographical populations, but within such groups. The greatest genetic variation is
still in people on the African continent, where the roots and most of the branches of the
human family tree are located. The people of East Africa and all non-Africans are gathered
together on one of its branches. Therefore, people outside Africa are more closely related
to people from East Africa, such as the Hadza, than the Hadza or non-Africans are to
people from South Africa, for example the Khoisan. From a phylogenetic point of view, all
people are therefore Africans. In consequence, it is positively paradoxical to talk of
‘the Africans’ or ‘the black Africans’. This is a relic of colonial ways of speaking and thinking,
and, once again, it is a case of racism creating races. The skin colour of a Khoisan from
South Africa is lighter than that of people who live in South-East Asia or South America
along the Equator. Skin colour mainly reflects a biological adaptation to the level of solar
radiation and consequently varies continuously in line with the intensity of UV-radiation on
Earth.

…

M. S. Fischer et al. 112th Annual Meeting of the German Zoological Society in Jena
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BRIDGING AFRICA, LATIN AMERICA AND EUROPE

ON RENEWABLE ENERGY AND WATER (BALEWARE)

• Initiated on 29 May 2015 in Curitiba Brazil by D.A. M Egbe 
(Coordinator)

• Platform under ANSOLE

• Officially launched on 12 Dec 2016 in Arusha, Tanzania, 

www.baleware.org
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AFRICAN SUMMER SCHOOL INITIATIVES

• Initiated in 2014 by D. A. M. Egbe (Director of the Schools)

• Schools on „Sustainable Energetics for Africa (SE4A)“

• School 1: 27.02-03.03.2017 in Ouagadougou, Burkina Faso

75 participants (50 students) from 18 countries

• School 2: 31.07-04.08.2017, in Yaounde & Buea, Cameroon

70 participants (46 students) from 26 countries

• Schools on SDG 6 (Access to potable water and sanitation for all) in the frame of
BALEWARE

 Presently in application (preparation)  phase

 School 1 planned in Kigali Rwanda
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23 May 2020, Africa Day 2020 Jena, Germany: International Conference on „Jena Declaration“

06 June 2020, UNIKIN: 2nd ANSOLE Scientific Meeting in DRCongo (ASMCO 2020)

28 August 2020, University of Lesotho, Lesotho: ANSOLE Scientific Meeting in Lesotho (ASMLES 2020)

16-19 October 2020, Cheikh Anta Diop University of Dakar, Senegal: ANSOLE DAYS 2020

7 November 2020, Africa Day 2020 Jena, Germany: International Conference on „Jena Declaration“

02-05 February 2021, Sousse, Tunisia: ANSOLE DAYS 2021, 10th Anniversary of ANSOLE.

Planned Events 2020
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30/06/2020

OUTLINE

1. My Research and Research Issues in Africa

2. Energy context in Africa

2. Renewable energy resources potential in Africa

3. Renewable Energy Policies in Africa

4. Training, Education & Research Programmes

5. Conclusion/Suggestions
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Organic Semiconductors

Images source: Karl Leo, TU-Dresden
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Renewable Energies

Hydropower

Geothermal Energy

Solar Energy
• Solarthermics

• Photovoltaics

Ocean tides

Wind energy

Bioenergy (biomasses)

Photovoltaics

First Generation:

Monocrystralline Si:  >16%

Polycrystalline Si:  >12%

Second Generation

Amorphous Si:  >8%

CdTe:  > 8 %

GaAs:  > 20%

CIGS:  >12 %

Third Generation

Grätzel-Cells:  > 11 %

Organic Solar Cells:  >17 %

Perovskite Solar Cells:  >20 %

12

Energy Payback Time:

OPV: 100 h << 1 year

Silicon: 1-3 years

Wind: 18 months
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Solar charger utilizing a flexible OPV panel (left),[1] and OPV installation at the 

African Union’s Peace and Security building in Addis Ababa (right).[2]

[1] https://infinitypv.com/products (Jan. 2018)

[2] http://www.osadirect.com/news/article/1519/ (Sep. 2015).

Organic Photovoltaics (OPV)

https://infinitypv.com/products
http://www.osadirect.com/news/article/1519/
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Nature Photonics 2013, 7, 811-816

S. AAZOU (ANEX, Morocco-Austria)
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13.4%
of world’s

population

92
researchers
per million
inhabitants

1.4%
global scientific

publications

0.41%
of GDP spent on R&D

as compared to 2.1% 
for Asia and 2.4% for 
North America and 

Europe

R&D in Africa



AFRICAN NETWORK FOR SOLAR ENERGY www.ansole.org30.06.2020

19

Investment in Research and Development as % of GDP

Sources: CREST/STSTIP 2019, UNESCO 2015

Skupien, S. Lecture at Africa Day 2019 in Jena Germany
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Share of external research and development funding in %

Source: CREST/STEPRI 2019/UNESCO 2015 (2010 or latest year)

Skupien, S. Lecture at Africa Day 2019 in Jena Germany
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The Quest for Scientific Independence

“[W]e are still a long way behind what should be perceived as our

final goal: an autonomous, self-reliant process of knowledge

production and capitalisation that enables us to answer our own

questions and meet both the intellectual and the material needs of

African societies. The first step in this direction would probably be

to formulate original 'problematics', original sets of problems that

are grounded in a solid appropriation of the international intellectual

legacy and deeply rooted in the African experience.” (Paulin

Hountondji, Benin, 2008)

Skupien, S. Lecture at Africa Day 2019 in Jena Germany
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Self-perceived challenges to careers of young researchers

Source: Beaudry, Mouton, Prozesky (ed) 2018: The next generation of scientists in Africa
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Necessary measures to attain international standards

-Conducive study and research environment:

• Available permanent and environment-friendly electrical energy

• Permanently clean and functional sanitation and clean environment

• Health and safety regulation taken serious!

• Permanent maintenance and repair entity

• Permanent easy acessibility of high speed internet

• Online subscription to the worldwide renowned scientific journals

-Strong “Independent“ country-based and Africa-based research funding

mechanisms (at least 1 % of GDP allocated to R&D) in addition to foreign

funding mechanisms

• Early training of research student in writing of publications and research grants

-Adopt the 4th industrial revolution (4IR) in all HE processes

• Knowledge acquisition is not limited to a lecture room (classroom)

• The World (digital World) is the classroom of the future

• The Lecturer or supervisor takes the role of a mentor. He or she is ready

and is not ashamed to learn from the student. 

-Strong regional, continental and international scientific cooperations

-Internationalisation of the HE system by incorporation of international scientists

-Always think of the SDGs in every action!!!
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Energy Context in Africa

Slides obtained from:

Dr Daniel Yamegueu, 2iE, Ouagadougou, Burkina Faso
Prof. Yao Azoumah, PAUWES, Tlemcen, Algeria
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Energy context in Africa

30/06/2020 25
©LESEE-2iE

 The electricity generation gap between Africa and other regions is 

wide!
 The situation is critical in Subsaharan Africa

 Excluding South

Africa and North

Africa,

consumption

averages around

162

kWh/capita/year

in Africa

 This is very

insignificant

compared to a

global average

of 7,000

kWh/capita/year.
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Energy context in Africa
Africa : unequal access to energy (rural vs urban)

Electricity access in 2014 - Regional 

aggregates

Region

Electrifi

cation 

rate

%

Urban 

electri-

fication 

rate

%

Rural 

electri-

fication 

rate

%

Africa 45 71 28

Sub-Saharan

Africa
35 63 19

2
6

©LESEE-2iE
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Within

ECOWAS, national electricity access rates vary widely, from Niger

which had an electrification rate of just 9% in 2011, to Cabo Verde,

which is approaching nearly universal access.

Electricity Access Rates in ECOWAS Member States, 2010-2011

27

Energy context in Africa

Within ECOWAS, national electricity access rates vary widely, from Niger 

which had an electrification rate of just 9% in 2011, to Cabo Verde, which is 

approaching nearly universal access.
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Within

ECOWAS, national electricity access rates vary widely, from Niger

which had an electrification rate of just 9% in 2011, to Cabo Verde,

which is approaching nearly universal access.

Electricity Access Rates in SADC Member States, 2012

28

Energy context in Africa

Access to grid-based electricity has improved over the past decade, thanks 

to ambitious grid extension programmes in several countries such as 

Botswana, Mozambique, South Africa.

V
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The role of Renewables

2
9

Energy context in Africa

 Renewables are key to the goal 

of ensuring “access to 

affordable, reliable, sustainable

and modern energy for all” 

included in SDG 7 – one of the 

17 SDGs adopted in 2015 by the 

international community

 Meeting SDG 7 on energy

reinforces a wide range of other

key goals. Renewables

contribute to environmental

sustainability, create conditions 

to further human development

by facilitating access to basic 

services, improving human

health and enhancing incomes

and productivity. 

 Renewables also create new 

jobs and spawn new local 

industries. 

Source: IRENA, 2017Under the United Nations (UN) Sustainable Energy

For All (SE4ALL) initiative, the international 

community established a target to double the share of 

RE (over 2015 levels) to 36% by 2030.
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Renewable Energy 

Potential in Africa

30
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Energy resources in Africa

PAUWES, Prof. Yao Azoumah, 

31

Energy potentials : renewable energy resources

(geothermal)

Geothermal
energy

More concentrated
in Eastern Africa
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Energy resources in Africa

PAUWES, Prof. Yao Azoumah, 

32

Biomass energy

25% of the 
global biomass

reserves

Energy potentials : renewable energy resources (biomass energy)
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Rapid deforestation due to need for cooking
wood and cooking charcoal

• Solar Cookers + Fireless Cookers and Wood-Saving
Stoves can slow down deforestation.

• Reafforestation is a must!!
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20. Internationale  Solarkochertagung, Altötting, 20-21. April 2013
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Dr. Bernd  Müller,  Natural Resources and Waste Management Alliance, Nairobi, Kenya
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Dr. Bernd  Müller,  Natural Resources and Waste Management Alliance, Nairobi, Kenya
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21. Internationale Solarkochertagung in Altötting (25-26. April 2015)
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21.Int. Solarkochertagung: Ms Regula Ochsner, CEO of the swiss organisation

ADES (Association pour le Développement de L´Energie Solaire) presenting the 

successful implementation of solar cookers in Madagascar. www.adesolaire.org
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www.adesolaire.org
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TriesteNext, Trieste, Italy 26-28 September 2014 

Public Educational Mission of ANSOLE
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Public Educational Mission of ANSOLE

Use of Theater: No Bill with the Sun

2012 in Cameroon Radio Broadcast, 2015, Cameroon

1st German Development Day,  

Jena, 25.5.2013

TriesteNext, Trieste, Italy 26-28 September 2014 
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1.Solar cooking reduces exposure to smoke from firewood and charcoal used for cooking
and hence reduces respiratory strain and the risk of respiratory illness.
Approximately one million people die from pneumonia from cooking fires every year. People 
with respiratory illness are considered high risk for contracting COVID-19.

2.Solar cooking reduces the risk of exposure to and spread of disease because it reduces the 
need to leave homes to gather or barter for cooking fuel.
For example, solar cookers are already in the hands of many of the refugee families in Kakuma
Refugee Camp, Kenya, thanks to SCI supporters, reducing the need to get additional cooking fuel.

3.Solar cooking increases energy independence.
With a solar cooker, people can cook with less dependence on supply chains, utility companies,
or having an income. Free solar energy is delivered right to everyone's home every sunny day.

4.Solar Cookers International connects global leaders committed to health and safety solutions.
Because of SCI's commitment to advocacy, research, and strengthening capacity, SCI supporters
empower a strong global network and provide many resources online, accessible anytime. 

Source: https://www.solarcookers.org/

Reasons Solar Cooking is Essential During a Global Health Crisis and Beyond
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5.Solar cooking reduces environmental impact, saving lives.
Reports such as The New York Times article “New Research Links Air Pollution to Higher 
Coronavirus Death Rates” suggest a correlation between levels of air pollution and deaths
from complications due to COVID-19. Using clean, sustainable solar cooking solutions for 

cooking food and pasteurizing water reduces air pollution attributed to cooking with firewood 

6. Solar cooking is accessible at home
With more people at home during the day, taking precautions such as sheltering-in-place,
solar cooking is a very easy way to prepare meals while still performing essential work tasks.
7. Solar cooking technology is used for solar drying and increases food security by preserving 
Food

8.Solar cookers are easy to construct with items you may already have in your home.

9. Solar cooking can pasteurize water and kill bacteria and viruses
Solar cookers can be used during emergencies when other resources like fresh water and power
sources might not be available. This also reduces co-morbidity by reducing the number of 

diseases (waterborne and airborne) that a person's immune system might need to fight at once.

https://www.nytimes.com/2020/04/07/climate/air-pollution-coronavirus-covid.html
https://www.nytimes.com/2020/04/07/climate/air-pollution-coronavirus-covid.html
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Energy resources in Africa

PAUWES, Prof. Yao Azoumah, 

45

Wind energy

20% of global 

energy

More 

concentrated in 

northern and 

southern parts 

of the continent

Energy potentials : renewable energy resources (wind energy)
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Renewable energy resources potential in Africa

 D. Yamegueu, ECOSUS-AQUA 
PROGRAMME 46

 Potential for wind power generation is

generally best along the coasts of 

ECOWAS member states,

Mean wind speed at 50m averages 

above 6 m/s in many countries of 

Ecowas ( eg.  Mali, Niger, Senegal, 

Gambia, Ghana, Togo, etc.)

 Cabo verde, has been highilited ( by 

AfDB) as having the best wind potential 

in west Africa,

 Few member states have significant 

experience with wind power to date, 

interest is growing, with several major 

projects having come on line recently 

or in the pipelinePower capacity(MW)



AFRICAN NETWORK FOR SOLAR ENERGY www.ansole.org30.06.2020

47

Energy resources in Africa

PAUWES, Prof. Yao Azoumah

47

Hydro 
production 
potential of 

1440 
TWh/year

Energy potentials : renewable energy resources (hydro energy)
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Renewable energy resources potential in Africa

48

 Hydropower is the most well 

established and widely used RE 

technology in west Africa

 In most member states, Hydropower

represents the only RE technology

currently being implemented on a 

commercial scale.

 With a region-wide hydropower 

potential of some 25 GW, only 19% is 

exploited (2014)

 Ghana, Guinea, and Nigeria have 

particularly significant resources

 Most Member States demonstrate 

potential for small-scale hydropower

development

Hydropower / ECOWAS

Estimated Small-Scale Hydropower Potential
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Source: www.google.com >>>www.inforse.org

PV Technologies: silicon technology adaptable to specific African environments, 

Concentrated and Highly Concentrated Photovoltaics, Concentrated Solar Power,

3rd generation solar cells (Organic, DSSC, Perovskites)
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Energy resources in Africa

PAUWES, Prof. Yao Azoumah,

50

Solar energy:

74% of the 

continent 

receives more 

than 1900 

kWh/m²/year

Energy potentials : renewable energy resources (solar energy)



AFRICAN NETWORK FOR SOLAR ENERGY www.ansole.org30.06.2020

51

An appropriate and adaptable technology takes into account:

• Environmental and climatic conditions
>high temperatures
>long raining seasons, 
>dusts
> etc.

• Societal behavior

• Purchasing power
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Example of an adaptable and affordable technology

Easy transportation of a rolled up 

135 W panel on a motorbike
Solamander 36 W photovoltaic panel mounted on 

a corrugated roof and held in place with nails

Solamander 135 W photovoltaic panel 

mounted on a corrugated roof
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Founder of the „Solarbier“ concept: Hubert Brandl
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www.solar-food.com

Solar Food Concept

Certification institutions:



AFRICAN NETWORK FOR SOLAR ENERGY www.ansole.org30.06.2020

56

56
©LESEE-2iE

Renewable energy resources potential in Africa

 D. Yamegueu, ECOSUS-AQUA 
PROGRAMME 56

 The resource potential for solar 

PV is generally good and 

relatively homogenous 

throughout all of West Africa, 

 Two main technologies: PV that 

convert light directly into 

electricity, and CSP that converts 

sunlight into heat energy that is 

later used to drive an engine. 

 PV technology is more modular 

and can be scaled for anything 

from household use to a large 

network of PV farms, 

 CSP is typically considered 

viable only as a utility-scale 

plant. 

 So far, no Member States have 

developed CSP technology. 
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Zagtouli Solar Power Plant in Burkina Faso (33 MW)
Major problem: Dust!
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CSP Plant in South Africa
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Renewable energy resources potential in 

Africa

59

Key elements of an ecosystem for a sustainable RE deployment

IRENA, 2017
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Policies in Renewable

energy in Africa

60



AFRICAN NETWORK FOR SOLAR ENERGY www.ansole.org30.06.2020

61

African RE policies
 RE targets gain credibility and provide a trajectory for the energy

transformation only if they are accompanied by specific policies and 

measures.

 By the end of 2015, RE support policies were in place in 146 countries, 

covering electricity generation, heating and cooling, transport, etc.

29
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African RE Policies

5 African Power Pools

 Western Africa Power Pool 

(WAPP)

 Northen Africa Power Pool 

(NAPP)

 Eastern Africa Power Pool 

(EAPP)

 Central Africa Power Pool 

(CAPP)

 Southern Africa Power Pool 

(SAPP)
30
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African RE Policies

 Comparison: Regulatory Policies

©LESEE-2iE 50
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African RE Policies
 Comparison: Fiscal incentives and public financing

©LESEE-2iE 51
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Capacity Building Activities in Renewable Energy at HE-Level

 PASET-RSIF Programme

 World Bank African Centres of Excellence (ACEs)

 MSSEESA

 ANSOLE

 Nelson Mandela Universities

 Pan African Universities (African Union)

 Various EU-funded Programmes
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International Centre of Insect Physiology and Ecology

P.O. Box 30772-00100, Nairobi, Kenya

Tel: +254 (20) 8632000

E-mail: icipe@icipe.org

Website: www.icipe.org

facebook.com/icipe.insects/icipe 

twitter.com/icipe 

linkedin.com/company/icipe 

Support icipe: www.icipe.org/support-icipe

mailto:icipe@icipe.org
http://www.icipe.org
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• The Partnership for skills in Applied 
Sciences, Engineering and Technology 
(PASET) is an Africa-led initiative to address 
fundamental gaps in skills and knowledge 
necessary for long-term, sustained 
economic growth in sub-Saharan Africa 

• PASET was launched in 2013 by the 
governments of Senegal, Ethiopia and 
Rwanda, together with the World Bank

• The governments of Kenya and Ivory Coast 

have since joined the partnership. 
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Builds the capacity of core 
African Host Universities to 
establish international-
quality PhD training, 
research and innovation for 
the benefit of the region

Funds doctoral training, 
research and innovation in 
priority fields of Applied 
Sciences, Engineering and 
Technology

• The Regional Scholarship and Innovation Fund (RSIF) was launched in 2015 
as a flagship project of PASET

• RSIF aims to build sustainable doctoral training, research and innovation 
ecosystems to develop transformative technologies in Africa for economic 
growth and development 

Increases participation of 
women in PhD programs, 
research and innovation in 
ASET fields in sub-Saharan 
Africa

Develops partnerships and 
networks between Host 
Universities, international 
and regional research 
centres, universities, private 
sector and industry
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Energy 
including 

renewables

Climate changeICTs including 
big data & 
artificial 

intelligence

Food security & 
agribusiness

Minerals, mining 
& materials 
engineering

RSIF Priority Thematic Areas
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MSSEESA
Material Science and Solar Energy Network in Eastern and Southern Africa

• A network of 5 universities: Nairobi,  Eldoret (Kenya), Makerere (Uganda),
Dar Es Salam (Tanzania) and the University of Zambia (Zambia)
 Funded by ISP, Uppsala University (SIDA)
 Sharing of laboratory equipments
 Training of lab technicians
 Exchange of students and co-supervision of students
 Joint proposals
 Joint events
 The coordination rotates after 3 years (a weakness of the network!)
 Open to new members in the sub-region

www.msseesa.org
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Contact

ANSOLE e.V. (Vorsitzender: PD Dr. rer. nat. habil. Daniel Ayuk Mbi Egbe)

Wagnergasse 25, 07743 Jena, Germany

Tel: +4936412349352, Cell:+4917620925862

Emails: info@ansole.org/daniel.egbe@ansole.org/amah@ansole.org

Skype: danielegbe1

Bank Details

ANSOLE e.V.

Sparkasse Jena – SHK

BIC/SWIFT: HELADEF1JEN

IBAN: DE52830530300018025668

Websites
www.ansole.org

www.ansole.com (for conferences and events)

www.baleware.org

www.facebook.com/ansole.africa 

https://www.linkedin.com/groups/13573724

Join us
and/or

sponsor us

mailto:info@ansole.org/daniel.egbe@ansole.org

