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Abstract

This study examines the issue of access to clean and affordable energy in the context of the Sustainable Development
Goals in Africa. Although Africa is rich in renewable energy resources, much of the continent still lacks access to
electricity and clean cooking technologies. This situation is a major obstacle to the continent's economic development,
education, health and social equality. The research examined 337 scientific studies in detail by searching the Web of
Science (WoS) and Scopus databases using the keywords 'Africa’ and 'energy’, and analysed them using CiteSpace
scientific mapping software. The results show that micro-grids, solar and wind energy, energy financing and regional
policy harmonisation are critical. Strengthening international financing mechanisms, increasing public-private
partnerships and supporting community-based energy projects are required for a clean energy transformation in Africa.
This study provides a theoretical and practical projection of Africa's energy future, and the recommendations outlined
above could accelerate the transition to sustainable energy in Africa. Addressing financing constraints, policy
misalignment, and technology adaptation is critical to advancing energy transformation in the region. These literature-
based recommendations can help bridge the gap between theoretical research and practical implementation.
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Bu ¢alisma, Afrika'da siirdiiriilebilir kalkinma amaclart kapsaminda temiz ve erigilebilir enerjiye erigim konusunu
incelemektedir. Afrika, zengin yenilenebilir enerji kaynaklarina sahip olmasina ragmen, biiyiik bir kismi hala elektrik ve

temiz pisirme teknolojilerine erisimden yoksundur. Bu durum, kitanin ekonomik kalkinmasi, egitim, saglk ve toplumsal
esitlik gibi alanlarda biiyiik engeller olusturmaktadr.

Arastirmada, Web of Science (WoS) ve Scopus veri tabanlarinda "Africa” ve "Energy” anahtar kelimeleriyle yapilan
taramalar sonucu 337 bilimsel ¢alisma detayl olarak incelenmis, CiteSpace bilimsel haritalama programi kullanilarak
analiz edilmistir. Bulgular, mikro sebeke sistemleri, giines ve riizgar enerjisi kullanimi, enerji finansmani ve bolgesel
politika uyumlarimin kritik oneme sahip oldugunu gostermektedir Afrika'da temiz enerji doniisiimii icin uluslararasi
finansman mekanizmalarmin giiclendirilmesi, kamu-ézel ortakliklarin artirlmast ve topluluk bazli enerji projelerinin
desteklenmesi gerekmektedir. Bu calisma, Afrika'nmin enerji gelecegine dair teorik ve uygulamali bir projeksiyon
sunmaktadir.
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1. Introduction

In line with the United Nations' 2030 Agenda for Sustainable Development and the African Union's Agenda
2063, ensuring access to energy is essential for the African continent to achieve its development goals. Access
to electricity and clean energy is recognised as a foundational element that directly impacts numerous
sustainable development goals, including education, health, gender equality, and economic growth (UN, 2023),
and is not limited to the energy sector alone. As of 2023, around 750 million people worldwide still lack access
to electricity. Over 80% of this group lives in sub-Saharan Africa (International Energy Agency (IEA, 2023a).
The situation is even more critical in rural areas, where the electricity access rate is only 30%, compared to
81% in urban areas (World Bank, 2023a). Furthermore, around 1 billion people in the region still lack access
to clean cooking fuels, which poses serious risks to public health and environmental sustainability (IEA,
2023b). The African continent boasts an enormous renewable energy potential, particularly with regard to
solar, wind and hydroelectric resources. However, significant investment is needed to realise this potential.
Currently, despite accounting for around 20% of the global population, Africa receives just 2% of worldwide
renewable energy investment (Time, 2023). In order to develop the continent's energy infrastructure and
achieve sustainable energy goals, it is estimated that approximately 25 billion US dollars will be needed in
annual investments by 2030 (IEA, 2023a). Access to energy is a key part of Africa's sustainable development
process. Achieving Sustainable Development Goal 7 (SDG7) will have a positive impact on many areas,
including poverty reduction and gender equality, across the continent. However, these goals cannot be achieved
without the implementation of comprehensive policies backed by financial support from donor countries and
multilateral development organisations, as well as theoretical solutions. In this study, it is aimed to present the
projection of accessible and clean energy target for the African region in terms of theoretical and applied
studies within the scope of sustainable development goals. For this purpose, academic studies on energy for
the African region and published in journals scanned in the Web Of Science database were analysed in detail.

2. Methodology

The methodological process regarding the research process related to the purpose of the study is shown in
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Figure 1: Methodological Process of the Research
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As a result of the search in the WoS database on 02/09/2024 by typing the keywords ‘KP=africa AND
KP=energy’ in the advanced search section, 928 scientific works published between 1991-2024 were accessed.
Among the scientific works accessed, 889 of them are articles. When the scientific works are analysed on the
basis of science field categories, the first 5 science categories with the highest number of publications can be
listed as Energy Fuels (305 publications), Environmental Sciences (246 publications), Green Sustainable
Science Technology (200 publications), Environmental Studies (162 publications) and Economics (104
publications). The United States (148 publications), the United Kingdom (136 publications), the People's
Republic of China (128 publications), South Africa (116 publications) and Germany (93 publications) are the
top five countries with the highest number of studies on accessible and clean energy for the African region in
the context of sustainable development. The distribution of scientific works published in the journals scanned
in the WoS bibliographic database in the field of sustainable development goals is shown Table 1:

Table 1: Number of Publications Involving Sustainable Development Goals

Sustainable Development Goals Number of Publications
07 Affordable And Clean Energy 337
13 Climate Action 320
15 Life On Land 99
03 Good Health And Well Being 76
01 No Poverty 61
11 Sustainable Cities And Communities 48
12 Responsible Consumption And Production 47
06 Clean Water And Sanitation 40
08 Decent Work And Economic Growth 23
02 Zero Hunger 22
10 Reduced Inequality 21
14 Life Below Water 20
09 Industry Innovation And Infrastructure 17
05 Gender Equality 2
16 Peace And Justice Strong Institutions 2
04 Quality Education 1

It can be said that academic studies involving the African region on energy are concentrated in the field of
accessible and clean energy and sustainable development goals expressed as climate action. In accordance with
the purpose of the study, 337 scientific works on sustainable development goals on the basis of accessible and
clean energy involving the African region have been analysed in detail with the help of CiteSpace scientific
mapping programme and the results of the analysis are given in the following section.

2.1.CiteSpace Image Map: WoS dataset

CiteSpace is a programme that provides visual maps of the intellectual development processes of scientific
works on the basis of sub-disciplines. The programme depicts scientific works according to their co-citation
performance in the visualisation process. The network analysis obtained based on the co-citation performance
of scientific works allows a detailed analysis of the most studied topics in a particular field of science, the
authors with the highest number of co-citations, the institutions and countries where these authors are located,
and the keywords used in publications. hus, it is possible to obtain a wide range of information on the
intellectual development process of the researched field of science. The country, author, keyword and
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institution-based analysis of 337 scientific works published in journals indexed in the WoS bibliographic
database within the scope of the sustainable development goal on accessible and clean energy involving the
African region, covering the years 2005-2024, is summarised in the images below:
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Figure 2: Country Network Analysis
Source: CiteSpace 6.3 R3, 2024.

When Figure 2 is analysed, it can be said that there are 86 countries in which 337 publications on accessible
and clean energy, including the African region, have been published and 341 co-citation networks between
publications in these countries. The top three countries with the highest number of publications are the UK (67
publications), the USA (54 publications) and Germany (48 publications). The network analysis of 67
publications published in the UK is given in Figure 3.
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Figure 3: Country Network Analysis (England)
Source: CiteSpace 6.3 R3, 2024.
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Figure 3 shows that 67 publications published in the UK between 2005 and 2024 received 1726 co-citations
from scientific works published in 39 different countries. The main countries in which the scientific works are
included are Ireland, Malaysia, South Africa, Pakistan, Italy, Egypt, Egypt, Mobambique, Brazil, Denmark,
Germany, Algeria, Japan, Colombia, Austria, People's Republic of China, Greece, Canada, Canada,
Netherlands, USA, India, Australia, Australia, England, Switzerland, Spain, France, Sweden and Bostwana.
The article titled ‘Connecting the sustainable development goals by their energy inter-linkages’ published by
McCollum et al. in Environmental Research Letter in 2018 has the highest number of co-citations among the
publications. The article was co-cited 229 times. In the article, the interactions between energy-related
sustainable development goals and non-energy-related sustainable development goals were analysed. Thus, it
is aimed to present a large-scale evaluation of the energy literature within the scope of sustainable development
goals. As a result of the findings of the study, it is thought that potential areas of future work for both policy-
making and scientific communities will be pointed out (McCollum et al., 2018). The network analysis of 54
publications published in the USA is presented in Figure 4:

pulos]
o e
G

(
‘\

* -

The History of Appearance || Articles i in this Country in 54 Records | ing Nodes
™ Citations Citing Article
1 253 Kirubi €, 2009, WORLD DEV, V37, P1208, DOI 10.1016/.worlddev.2008.11.005
b 229 McCollum DL, 2018, ENVIRON RES LETT, V13, PO, DOl 10.1088/1748-9326/aaafe3
£} 163 Bazilian M, 2012, UTIL POLICY, V20, P41, DOl 10.1016/jup.2011.11.002
4. 143 Jacobson 4 2007, WORLD DEV, V35, P144, DOl 10.1016/.worlddev.2006.10.001
5. 128 Elavarasan RM, 2021, APPL ENERG, V2982, PO, DOI 10.1016/.apenergy.2021.116665
& 108 Adenle AA, 2020, ENERG POLICY, V137, PO, DOI 10.1016/.enpol.2019.111180
7 a3 Li W, 2020, NAT MATER, V19, P1326, DOI 10.1038/541563-020-0720-x
= a8 Peters J, 2019, ENERG POLICY, V132, P27, DOI 10.1016/.enpol.2019.05.016
2. 84 Lohri CR, 2016, RENEW SUST ENERG REV, V59, P1514, DOl 10.1016/.rser.2016.01.088
10 70 Urpelainen 1, 2015, ENERGY SUSTAIN DEV, V24, P70, DOl 10.1016/.esd.2014.10.005
11 65 Sterl S, 2020, MAT SUSTAIN, V3, P710, DOI 10.1038/s41893-020-0539-0
12 46 Mock D, 2020, APPL ENERG, V264, PO, DOl 10.1016/.apenergy.2020.114583
13 41 Grossmann WD, 2013, W SUST ENERG REV, V25, P831, DOl 10.1016/.rser.2012.08.018
4. 40 Sergi B, 2018, ENERGY RES SOC SCI, V41, P59, DOI 10.1016/.erss.2018.04.011
15 as Wikramanayake ED, 2017, ENERGY, V138, P647, DOI 10.1016/.energy.2017.07.062
16 34 Smith MG, 2014, REV POLICY RES, W31, P17, DOI 10.111/ropr. 12061
17 26 Kemeny P, 2014, ENERGY SUSTAIN DEV, V23, P228, DOl 10.1016/.85d.2014.09.005
8. 26 Grossmann WD, 2014, REMNEW SUST ENERG REV, V32, P983, DOl 10.1016/.rser.2014.01.003
19 25 Boateng GO, 2020, SOC SCI MED, V258, PO, DOI 10.1016/.socscimed.2020.113068
20 24 Munez-Jimenez A, 2022, INT J HYDROGEN ENERG, V47, P35553, DOl 10,1016/ ijhydene. 2022.08.170
21 24 Akbas B, 2022, REMEW SUST ENERG REV, V156, PO, DOl 10.1016/.rser.2021.111935
o2 24 Ptak T, 2019, ENERGY RES SOC SCI, v48, P116, DOl 10.1016/.erss5.2018.09.010
23 23 Schwerhoff G, 2019, CLIM POLICY, V19, P108, DOl 10.1080/14593062.2018.14502903
24 23 Sovacool BK, 2016, RENEW SUST ENERG REV, V58, P107, DOl 10.1016/.rser.2015.12.219
25 20 Toma Y, 2010, GCB BIOEMERGY, V2, P52, DOl 10.1111/.1757-1707.2010.01039.x
o6 18 Oluoch S, 2021, ENERG ECON, V98, PO, DOI 10.1016/.eneco.2021.105256
27. 14 Jacome V, 2018, WORLD DEV, V105, P262, DOI 10.1016/.worlddev.2018.01.007
28 14 Grossmann W, 2015, P NATL ACAD SCI USA, V112, P3663, DOl 10.1073/pnas. 1316781112
29 14 Gill-Wiehl A, 2022, REMEW SUST ENERG REV, V153, PO, DOl 10.1016/.rser.2021.111778
30 12 Korkovelos A, 2020, SUSTAINABILITY, V12, PO, DOI 10.3390/5u12030777
1. 11 Muru JT, 2022, ENERGY RES SOC SCI, V83, PO, DOI 10.1016/.erss.2021.102352
2. 11 Burleson G, 2019, ENERGY RES SOC SCI, V52, P68, DOl 10.1016/.erss.2019.02.009
33 10 Wan Buskirk R, 2021, ENERGIES, V14, PO, DOI 10.3390/en14144293
34 10 Tomala J, 2021, ENERGIES, V14, PO, DOI 10.3390/en14196037
a5 ] Falcheita G, 2020, ENERG J, V41, P255, DOl 10.5547/01956574.41.3 gfal
=6, El Karplus VJ, 2019, ECON ENERGY ENV POL, V&, P1, DOl 10.5547/2160-5890.8.1.vkar
37 7 Mpholo M, 2020, ENERG POLICY, V140, PO, DOl 10.1016/.enpol.2020.111381
38 = Lonergan KE, 2023, JOULE, V7, P469, DOl 10,1016/ joule. 2023.02.004
39 5 Sackey CV, 2022, ENVIRONMENTAL RESEARCH: INFRASTRUCTURE AND SUSTAINABILITY, V2, PO, [
40, & Iychettira KI, 2021, ENERGY RES SOC SCI, V77, PO, DOI 10.1016/.erss.2021.102069
41 5 Peters R, 2024, NATURE REVIEWS EARTH ENMVIRONMENT, V5, P137, DOl 10.1038/s43017-023-005C
a2 3 Myers CW, 2019, AFR GEOGR REV, V38, P326, DOl 10.1080/19376812.2018.1436077
43 2 Asiedu E, 2021, ENERG ECON, V104, PO, DOI 10.1016/.eneco.2021.105605
44 2 Klug Twv, 2022, ENERG POLICY, V170, PO, DOI 10.1016/.enpol.2022.113226
45, = Ukoba K, 2024, HELIYON, V10, PO, DOI 10.1016/.heliyon. 2024228009
a6 2 Wamalwa F, 2023, ENERGY SUSTAIN DEV, W77, PO, DOI 10.1016/.esd.2023.101345
a7 1 Kannan S, 2023, ENERGY SUSTAIN DEV, V76, PO, DOI 10.1016/.e5d.2023.101276
a8 1 Akhmetov A, 2018, ENG J-THAIL, V22, P27, DOI 10.4186/2].2018.22.1.27
49, 1 Patel SN, 2022, ECON ENERGY ENV POL, V11, P27, DOI 10.5547/2160-5890.11.1.spat
50 1 Suri D, 2020, 2020 20TH IEEE INTERMATIONMAL CONFEREMCE ON ENVIRONMENT AND ELECTRICA
51 o Osende B, 2011, NANOTECHMNOLOGY 2011: ADVANCED MATERIALS, CNTS, PARTICLES, FILMS AND
52 o Lakhtakia A, 2017, 2017 INTERNATIONAL CONFERENCE ON ELECTROMAGMNETICS IN ADVANCED A
53 o Osende B, 2011, CLEAN TECHNOLOGY 2011: BIOENERGY, RENEWABLES, STORAGE, GRID, WASTE
54. o Mikandrova A, 2017, J REGUL ECON, V51, P41, DOl 10.1007/s11148-016-9313-7

Figure 4: Country Network Analysis (USA)
Source: CiteSpace 6.3 R3, 2024.
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When Figure 4 is analysed, it is seen that 54 publications published in the USA between 2007-2024 received
2012 co-citations from scientific works published in 35 different countries. The main countries where scientific
works are published are Ireland, South Africa, Bangladesh, Italy, Egypt, Poland, Denmark, Germany, Austria,
Japan, People's Republic of China, France, Burkina Faso, Zimbabwe, Tanzania, Malawi, Lesotho, Kenya,
Sierra Leone, Nigeria, and Rwanda. Among the publications, the one with the highest co-citation performance
is the article titled ‘Community-Based Electric Micro-Grids Can Contribute to Rural Development: Evidence
from Kenya’ published by Kirubi et al. in World Development in 2009. The article received 253 co-citations.
The authors of the article work at the University of California and Humboldt State University. The paper
explains the mechanisms through which rural electrification can contribute to rural development. Through a
detailed case study of a community-based electrified micro-grid in rural Kenya, it is explained that the
provision of access to electricity (use of electrical equipment and tools) by small and micro enterprises
increased productivity per worker and income levels by 20 to 70 per cent, depending on the product produced.
According to Kirubi et al. (2009), access to electricity increases the productivity of agricultural activities and
also generates social benefits as a wide range of infrastructure in the village compound, such as schools,
markets and water pumps, benefit from electricity. It is argued that access to electricity in social and
commercial spheres will generate growth in incomes, leading to higher social and economic benefits for rural
communities. It is also stated that it is possible for electricity consumption to cover the costs incurred as a
result of income-generating productive uses (Kirubi et al., 2009). The network analysis of 48 publications
published in Germany is presented in Figure 5:
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Figure 5: Country Network Analysis (Germany)
Source: CiteSpace 6.3 R3, 2024.

Figure 5 shows that 48 publications published in Germany between 2010 and 2024 received 1558 co-citations
from scientific works published in 33 different countries. The main countries where the scientific works are
published are Ireland, South Africa, Italy, Egypt, Tunisia, Germany, Algeria, Austria, Colombia, Colombia,
Scotland, Peoples R China, Philippines, Mali, Namibia, Switzerland, England, Angola, Spain, Ghana, Cote
Ivoire, Turkey, Morocco, Belgium, France, Rwanda, Kenya, India, Finland, Bostwana, USA and Canada. The
article titled ‘Connecting the sustainable development goals by their energy inter-linkages’ published by
McCollum et al. in Environmental Research Letter in 2018 has the highest number of co-citations among the
publications.

Figure 6 and Table 2 show the countries where the landmark publications are located and the data on the
number of authors, institutions, keywords and co-citations for the publications with the highest co-citation
performance in these countries.
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Table 2: Literature on Landmark Scientific Works

Author Publication Title Keywords Results

Name,

Institution

Name,

Country,

Year of

Publication,

Number of

Co-

Citations

Charles Community-Based electric | rural The study presents a detailed case study
Kirubi, micro-grids can contribute | electrification, of a micro-grid that provides community-
Daniel, M. |to rural development: | rural based electricity access in rural Kenya.
Kammen, Evidence from Kenya development, The importance of small and micro-scale
Andrew Kenya, Africa enterprises in rural areas gaining access
Mills, to electricity and generating income from
University of their production is emphasized. In
California, addition to the commercial benefits that
Arne access to electricity provides for
Jacobson, agricultural activities, it also creates
Humboldt social benefits by meeting the electricity
State needs of various social infrastructures
University, such as schools, markets and water
USA, 2009, pumps in rural areas. It is argued that
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253 co- access to electricity in social and

citations. commercial areas will create higher
social and economic benefits for rural
communities by increasing incomes.

David L. | Connecting the sustainable | energy, This article examines the interactions

McCollum, | development goals by their | sustainable between energy-related and non-energy-

Luis Gomez | energy inter-linkages. development related goals among the sustainable

Echeverri, goals, systems | development goals. Thus, a broad review

Sebastian analysis, of the energy literature in the context of

Busch, integrated sustainable  development goals s

Shonali assessment presented. The findings suggest potential

Pachauri,Si areas of future work for both policy

mon makers and the scientific community.

Parkinson,

Joeri Rogelj,

Volker Krey,

Jan C. Minx,

Mans

Nilsson,

Anne-Sophie

Stevance,

Keywan

Riahi,

International
Institute for
Applied
Systems
Analysis,
Austria,
University of
Tennessee,
USA,
University of
Victoria,
Canada,
Mercator
Research
Institute on
Global
Commans
and Climate
Change,
Germany,
University of
Leeds, UK,
Stockholm
Environment
Institute,
Sweden,
International
Council for
Science,
France,
2018, 229
co-citations.

1946




Aytag, D. — Kilig, S.,1937-1962

Morgan
Bazilion,
Patrick
Nussbaumer,
Hans-Holger
Rogner,
Abeeku
Brew-
Hammond,
Vivien
Foster,
Shonali
Pachauri,
Eric
Williams,
Mark
Howells,
Philippe
Niyongabo,
Lawrence
Musaba,
Brian 0.
Gallachoir,
Mark Radka,
Daniel M.
Kammen,
United
Nations
Industrial
Developmen
t
Organization
, Austria,
International
Atomic
Enegy
Agency,
Austria, The
Energy
Center,
Ghana, The
World Bank,
USA,
International
Institute for
Applied
Systems
Analsis,
Austria,
KTH
Technical
University,
Sweden,
African
Union
Commission
,  Ethiopia,

Energy access scenarios to
2030 for the power sector
in sub-Saharan Africa

Energy access

Power
planning

Electricity
scenarios

system

The paper aims to inform policy makers
and investors on energy system designs
for the goal of achieving universal access
to modern energy services in Africa by
2030. To this end, several high-level,
transparent and economic scenarios for
the Sub-Saharan African power sector
are presented. The long-term scenarios
assume a roughly three-fold increase in
existing installed power generation
capacity by 2030. However, the authors
note that even at modest electricity
consumption levels, a more than ten-fold
increase would be required to achieve
full access. This assumption corresponds
to an average annual growth rate of about
13%, compared to the historical growth
rate of 1.7% over the last two decades.
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Southern

African

Power Pool,

Zimbabwe,

University

College

Cork,

Ireland,

United

Nations

Environment

Programme,

France,

2012, 163

co-citations.

Arne Connective Power: Solar | solar energy, rural | The paper discusses three main

Jacobson, Electrification development, arguments for rural electrification with

Humboldt and Social Change in Africa, Kenya solar.e-nergy under unsubsio!ized m.arkgt

State Kenya conditions in Kenya. The first claim is

University, that the energy accessible through solar

USA, 2007, power is demanded by the rural middle

143 co- class. The second claim is that while

citations. solar  electricity is economically
productive and plays a role in supporting
educational activities, it is also in high
demand for television, radio, cell phone
charging, etc. The third claim is that solar
electrification is more closely related to
increased television use, expansion of
markets, rural-urban communication and
increasing rural-urban connectivity than
to poverty alleviation, sustainable
development or the use of solar
technology.

Robert Carl | Using the sun  to | Solarpower In this paper, the state-of-the-art energy-

Pietzcker, decarbonize the power | Variable economy-climate model REMIND1.5

Daniel sector: The economic | renewable based on solar energy technology is

Setter, potential of photovoltaics | electricity System | discussed. Current values for current and

Susanne and concentrating solar | integration future costs of solar technologies are

Manger, power Energy  system calculated.AsimpIi_fied representatic_)n of

Gunnar d the system integration costs of variable

modeling . ;

Luderer, renewable energies, suitable for large-

Potsdam Solar  resources | scale energy economic models, is also

Institute for potential Storage | presented.  Assuming that  global

Climate warming stabilizes at20C, solar energy

Impact becomes the dominant source of

Research, electricity, and PV and CSP technologies

DLR- can provide 48% of total electricity

German between 2010 and 2100. The study

Aerospace emphasizes that solar energy-based

Center, technologies have stabilizing effects on

Technische electricity prices, and that electricity

Universitat, prices will rise significantly if PV and

Germany, CSP technologies are not used. The study

2014, 128 also compares the advantages of PV and

co-citations. CSP technologies. Accordingly, it is
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stated that PV is cheaper on a direct
technology basis, but its costs will
exceed the costs of CSP technology in
case of high supply. The study claims
that solar electricity generation will play
an important role in cost-effectively
achieving a strict20Cclimate target.

Shihong A review of renewable | BRICS countries | The paper examines the history of
Zeng, energy investment in the CO2 emissions renewable energy development in
Yuchen Liu, | BRICS countries: History, BRICS countries. It discusses the
Chau  Liu, | models, problems and | Investment and | inadequacy of financing channels,
Xin Nan, | solutions financing investment incentives for small and
Bei_jing_ Renewable energy medium-sized e_nt_erprises, _and wrong
University of government policies on financing in
Technology, BRICS countries. In response to these
China, 2017, findings, the expansion of capital
114 co- markets, financial leasing services and
citations build-operate-transfer or  build-own-
operate projects are suggested as
solutions. According to the authors, the
implementation of a financial citizen
participation model similar to Germany
and the European Union emissions
trading system could be beneficial. The
financial citizen participation model
means that private individuals, legal
entities and agribusinesses invest in
renewable energy infrastructure through
equity capital. In addition, a regional
reserve ratio monetary policy is also
suggested to  achieve  regional
development in renewable energy.
Ademola, A. | Assessment  of  solar | Sustainable This article aims to identify trends in the
Adenle, energy technologies in | development adoption of solar energy in African
School  of | Africa-opportunities and | goals countries. To this end, meta-analyses of
Global challenges in meeting the Africa literature on the performance of solar
Environment | 2030 agenda and energy  technologies have  been
al sustainable development | Policymakers conducted. These are supported by expert
Sustainabilty | goals interviews and data from the World

, USA,
Graduate
School of
Technology
Management
, South
Africa,
Africa
Sustainabilit
y and
Innovation
Academy,
Nigeria,
2020, 108
co-citations.

Bank/Global  Environment  Facility.
Three case studies from Ghana, Kenya
and South Africa are used in the study. It
examines the benefits and challenges of
using solar technologies to meet
sustainable development goals in Africa
and presents policy recommendations for
their use.
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Abubakar
Sadig Aliyu,
Joseph  O.
Dada,
Ibrahim
Khalil
Adam,
Universiti
Tenologi,
Malaysia,
University of
Manchester,
UK, Elizade
University,
Nasarawa
State
University,
Nigeria,
2015, 101
co-citations,

Current status and future
prospects of renewable
energy in Nigeria

Nigeria
electricitycrisis

Renewableenergy
resources

Biomass

Solar energy
Hydropower
Wind energy

The article provides a detailed review of
the development of energy resources in
Nigeria. To this end, the current status
and future expectations of energy
resources in Nigeria were examined, as
well as the obstacles to developing them
on a large scale. The current government
policies and legislation were examined,
and recommendations were made to
accelerate the adoption of renewable
energy sources in Nigeria. The study also
compares the development of renewable
energy in Nigeria with that in other sub-
Saharan  African countries. It is
anticipated that this study will encourage
further research into resolving Nigeria's
energy crisis through renewable energy.

Y.S.
Mohammed,
M.W.
Mustafa, N.
Bashir, A.S.
Mokhtar,
Universiti
Teknologi,
Malaysia,
2013, 95 co-
citations

Renewableenergyresource
sfordistributedpowergener
ation

in
Nigeria:Areviewofthepote
ntial

Renewable energy

Distributed
Generation

Potential
Nigeria

The paper argues that more than a quarter
of the human population globally is
facing an energy crisis, especially those
living in rural areas of developing
countries. In Nigeria, the study notes that
while access to modern energy sources is
severely constrained, the population has
consistently relied on combustible
biomass derived from forest wood and
coal derivatives for primary energy
consumption. The authors found that
Nigeria has both renewable and non-
renewable energy sources, but mostly
utilizes traditional bioenergy sources. In
this context, the study examines in detail
the potential of major renewable energy
sources in Nigeria, namely biomass,
solar, wind and hydro.

Kate Louw,
Beatrice
Conradie,
Mark
Howells,
Marcus
Dekenah,
University of
Cape Town,
School of
Economics,
South
Africa,
International
Atomic
Energy
Agency,
Austria,

Determinants of electricity
demand for newly
electrified low-income
African households

Electrification
Determinants

Consumption

The paper aims to identify the factors that
influence the decisions of low-income
rural households when choosing between
fuel types for electricity consumption.
The study assumes that factors embedded
in economic demand, such as price and
household income, influence fuel type
choice, but external factors, such as tastes
and preferences, as well as distance to
suppliers, are also assumed to influence
fuel type choice. The analysis reveals
that income, wood as a fuel type, iron
ownership and credit are influential in
determining electricity consumption
levels in low-income households. The
findings show that easily obtained credit
has an impact on the electricity
consumption of low-income households.
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2008, 91 co-
citations

A.
Gasparatos,
G.P. von
Maltitz, F.X.
Johnson, L.
Lee, M.
Mathai, J. A.
Puppim de
Oliveira,
K.J. Willis,
University of
Tokyo,
Japan,
University of
Oxford, UK,
Council for
Scientific
and
Industrial
Research,
South
Africa,
Stockholm
Environment
Institute,
Sweden,
United
Nations
University,
Japan, Royal
Botanical
Gardens
Kew,
Nelson
Mandela
Metropolitan
University,
South
Africa,
Getulio
Vargas
Foundation,
Brazil, 2015,
90 co-
citations

UK,

Biofuels in sub-Sahara
Africa: Drivers, impacts
and priority policy areas

Biofuels

Sub-Sahara Africa

Sugarcane
Jatropha

Sustainability
impacts

Biofuel policies

This article aims to analyse the available
information on the effects of biofuels in
Africa, identifying priority policy areas
to enhance the sustainability of biofuels
on the continent. The findings suggest
that the impact of biofuels can be either
positive or negative, depending on
various factors such as the raw materials
used, the environmental impact of
production, socio-economic
considerations, and the policies in place
during production, use and trade. The
authors state that careful planning can
help  mitigate  negative  impacts.
However, agricultural, institutional and
market failures are said to be the most
significant barriers to the feasibility and
sustainability of biofuel investments in
Africa.

Stefano
Mandelli,
Jacopo
Barbieri,
Lorenzo
Mattarolo,
Emanuela
Colombo,
UNESCO

Sustainable  energy in
Africa: A comprehensive
data and policies review

Africa

Energy situation
Energy policies

Energy Indicators

for Sustainable

Development

The paper aims to describe Africa's
current energy situation in terms of the
concept of sustainable development
using the latest data and to examine the
consistency of energy policies promoted
by local actors with sustainable
development goals. Data from the
National Energy Agency, the Energy
Development Index and Sustainable
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Chair in
Energy for
Sustainable
Develonmen
t, ltaly, 2014,
88 co-
citations

Development Indicators were used to
analyze data on Africa's current energy
situation. In the study, the energy policies
and action plans developed by different
local actors in the African continent were
evaluated and their consistency with the
energy analysis was revealed.

Dimitrios
Mentis,
Manuel
Welsch,
Francesco
Fuso Nerini,
Oliver
Broad, Mark
Howells,
Morgan
Bazilian,
Holger
Rogner,
KTH Royal
Institute  of
Technology,
Sweden,
International
Institute for
Applied
Systems
Analysis,
Austria,
2015, 84 co-
citations

A GIS-based approach for
electrification planning—
A case study on Nigeria

Electrification
planning

GIS

Energy access

In this paper, a Geographic Information
Systems  based  methodology is
developed for use in electrification
planning and strategies. The
methodology  includes the  most
appropriate electrification options from
grid extensions to mini-grid and off-grid
solutions. Within the scope of the
methodology, a case study was
conducted in Nigeria. The case study
includes a range of parameters such as
population density, existing and planned
transmission networks and power plants,
economic activity, grid-based electricity
tariffs, technology costs for mini-grid
and off-grid systems, and fuel costs for
consumers. The analysis found that for a

given level of energy access, grid
connections would be the most
appropriate option for most new

connections in Nigeria. It was also found
that grid extension would be the least
cost option for about 86% of the newly
electrified population in Nigeria by 2030.
In rural areas with lower population
density, it is suggested that a mini-grid
using a combination of solar, wind, hydro
and diesel technologies would be a more
economical option, depending on local
resource availability.

Francis
Kemausuor,
George Yaw
Obeng,
Abeeku
Brew-
Hammond,
Alfred
Duker,
Kwame
Nkrumah
Univerity of
Science and
Technology,
Ghana, 2011,
82 co-
citations

A review of trends,
policies and plans for
increasing energy access in
Ghana

Trends,
Plans,
access

Ghana

Policies,
Energy

The paper examines trends, policies,
plans and programs to increase access to
energy in Ghana. In particular, it focuses
on the types of fuels used for electricity
and cooking, as well as renewable energy
sources. The study finds that although the
government in Ghana has historically
placed policies and plans for the
provision of energy services at the top of
the national development agenda, there is
still a great need for services to accelerate
energy access in rural and urban areas.
The study emphasizes that in order to
achieve energy access, clear targets must
be set, including financing mechanisms,
strategies must be clearly defined, and a
national energy policy must be in place
to ensure access to energy for a broad
cross-section of the population.
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Constantinos

An indicative analysis of

0SeMOSYS

The paper argues that although Africa is

Taliotis, investment  opportunities . . a resource-rich continent, it lacks the
Abhishek in the African electricity ﬁjfglpclz;l/n electricity needed energy infrastructure. The paper
Shivakumar, | supply sector — Using examines indicative scenarios for power
Eunice TEMBA (The Electricity | Electricity trade plant investments based on the potential
Ramos, Model Base for Africa) bt for electricity trade. For this purpose,
Mark Cost-optimization OseMOSYS is used as a cost
Howells, TEMBA optimization tool for long-term energy
Dimitris planning. OSeMOSY is used to develop
Mentis, least-cost system configurations. The
Vignesh electricity supply systems of 47 countries
Sridharan, were  modeled individually  and
Oliver interconnected through trade links to
Broad, Linus create TEMBA (“The Electricity Model
Mofor, KTH Base for Africa”). A scenario comparison
Royal to 2040 shows that an improved grid
Institute  of network can change Africa's power
Technology, generation mix and reduce the cost of
Sweden, electricity generation. Major power
United generation projects need political and
Nations financial support.

Economic

Commission

for  Africa,

Ethiopia,

2016, 79 co-

citations.

Navin Bioenergy from | Agroforestry, The paper assesses the potential of the
Sharma, agroforestry can lead to | bioenergy, bioenergy ecosystem to deliver multiple
Babita improved  foodsecurity, | biofuels, benefits, including co-production of
Bohra, climate  change, soil | foodsecurity, food, animal feed and organic fertilizers,
Namita quality, and rural | livelihood while meeting indicators of economic,
Pragya, development. social and environmental sustainability.
Rodrigo Bioenergy systems are argued to be
Ciannella, useful in mitigating climate change,
Phil  Dobie, increasing energy access and reducing
Sarah rural poverty. It is also argued that with
Lehmann, adequate technical assistance and land
World management, they can increase farm
Agroforestry yields and incomes, strengthen food
Centre, security, contribute to improved carbon
Kenya, sequestration and provide land clearing.
India, Intern However, the risks associated with
at Glz, bioenergy production include over-
Germany, reliance on monoculture plantations, the
2016, 66 co- negative impacts of land use changes,
citations. and some of the negative effects of using

cereal crops as feedstock. However, it is
emphasized that agroforestry systems
and practices can mitigate many of these
risks and play an important role in the
sustainable  production of various
bioenergy outputs, including productive
solid biomass, biogas, liquid biofuels and
dendpower. In this context, the study
analyzes promising perennial crops,
production models and value chains
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based on  bioenergy  production
experiences in sub-Saharan Africa,
developing Asia and Latin America. The
authors provide detailed assessments of
key challenges and potential solutions for
wider adoption of integrated food-energy
approaches.

Sebastion Smart renewable | Smart renewable | The paper proposes a new model to

Sterl, Inne | electricity portfolios in | electricity explore the complementarities of

Vanderkelen | West Africa W . hydropower, solar and wind power.
est Africa o

, Celray Through smart management of existing

James Renewable energy | and future hydropower plants in West

Chawanda, policy Africa, solar and wind energy will

Daniel support significant grid integration. It is

Russo, emphasized that the use of solar and wind

Robert J. energy can limit natural gas consumption

Brecha, Ann while avoiding the ecologically harmful

van overuse of hydropower. The study

Griensven, explains that aggregating regional

Nicole P.M. resources and planning the transmission

van Lipzig, grid to spatially and temporally expand

Wim Thiery, hydro-solar-wind synergies is crucial to

Vrije make the most of West Africa's

Universiteit renewable energy potential. The authors

Brussel, state that by 2030, renewable electricity

Department will be 10% cheaper than electricity from

of Earth and natural gas, with renewable energy

Environment sources, solar and wind, contributing

al Sciences, around 50%.

Belgium,

University of

Bonn,

International

Renewable

Energy

Agency,

Germany,

University of

Dayton,

USA,

Climate

Analytics,

Germany,

IHE-Delft

Institute for

Water

Education,

Netherlands,

2020, 65 co-

citations.

T. Kousksou, | Morocco's strategy for | Renewable energy | The paper analyzes in detail the current

A. Allouhi, | energy security and low- .- state of the Moroccan energy sector and

M. Belattar, | carbon growth Energy efficiency the challenges it will face in the future.

A. Jamil, T. Low-carbon The latest strategies implemented by the

El Rhafiki, Morocco government for sustainable development

Y. Zeraouli, are reviewed and evaluated. The
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Universite de transition to renewable energies is at the
Pau et des top of the list of national policy
Pays implications for energy security and low
de  I'Adour carbon. economy in -th'e government
Erance ' strate_gles developed within the scope of
Univer’site sustainable development. '_I'he study also
Sidi proposes  a methpdologlcal tool for
Mohamed prioritizing altt_arnatlve energy sources for
lbn Abdelah power _generatlon. 'I_'he analysis rev_ealed
Route, Ecole that Wl_nd energy is the most suitable
Nationale alternative energy generation source for
Superieure Morocco.

d'Arts et

Metiers,

Morocco,

2015, 61 co-

citations

Considering Figure 5 and Table 2 together, it can be said that the landmark scientific works on accessible and
clean energy for the African Region within the scope of sustainable development goals are concentrated in the
USA, Germany, England, Italy, France, Peoples R China, South Africa, Sweden and Austria. The most used
keywords as publications with high co-citation performance include renewable energy, electricity scenarios,
solar energy, sub-Saharan Africa, energy access, energy system modeling, solar resources potential storage,
electrification, sustainability impacts, energy policies, sustainable development, electrification planning, smart
renewable electricity, energy efficiency. Institutions where landmark scientific work has taken place include
the University of California, Humboldt State University, International Institute for Applied Systems Analysis,
University of Tennessee, Mercator Research Institute on Global Commands and Climate Change, University
of Leeds, Stockholm Environment Institute, International Atomic Energy Agency, United Nations Industrial
Development Organization, African Union Commission, Postdam Institute for Climate Impact Research,
Technical University, Beijing University of Technology, Institute of Technology Management. Some of the
authors of the most highly cited landmark scientific works include Charles Kirubi, Daniel M. Kammen,
Andrew Mills, Arne Jacobson, David L. McCollum, Luis Gomez Echeverri, Sebastian Busch, Shonali
Pachauri, Simon Parkinson, Joeri Rogelj, Volker Krey, Jan C. Minx, Mans Nilsson, Anne-Sophie Stevance,
Keywan Riahi, Morgan Bazilion, Patrick Nussbaumer, Hans-Holger Rogner, Abeeku Brew-Hammond, Vivien
Foster, Shonali Pachauri, Eric Williams, Mark Howells, Philippe Niyongabo, Lawrence Musaba, Brian O.
Gallachoir, Mark Radka and Daniel M. Kammen. The main topics studied in the landmark scientific works
include micro-grid, access to electricity, bibliographic analyses of energy literature, general access to modern
energy services, increasing power generation capacity in Sub-Saharan Africa by 2030, alternative renewable
energy sources such as solar, wind, hydro and bioenergy, and the energy-economy-climate model in which
solar energy-based technologies provide electricity price stabilization, Trends in the adoption of solar energy
in African countries, preferred fuel types for electricity consumption in rural areas, biofuel investments and
increasing sustainability in the African region, trends, policies, plans and programs to increase access to energy
in African countries, electrification, energy infrastructure and electricity trade in the African region. In the
following sections provide detailed data on on-the-ground policies and practices on access to affordable and
clean energy in the African region.

3. ¢‘Accessible and Clean Energy’ Goal in Practice

In this paper, which aims to present the projection of the accessible and clean energy target for the African
region within the scope of sustainable development goals in terms of theoretical and practical studies, the main
reason for considering the African region is the high energy potential of Africa and the problem of access to
energy that contradicts this potential. In particular, although the African region has vast, renewable energy
resources, a large number of people do not have access to electricity and clean cooking solutions. This lack of
access imposes limitations on education, gender equality, economic growth and development(World Bank,
2023b). In this context, among the 17 sustainable development goals developed to ensure a better future
worldwide by 2030, an important target for the African region is Sustainable Development Goal 7, which aims
to achieve ‘Accessible and Clean Energy’.
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The goal of accessible and clean energy includes the following key elements:

Energy Access: In many parts of Africa, millions of people still lack access to modern energy services.

Today, it is known that 43 per cent of the total population of Africa does not have access to electricity and this
population lives predominantly in Sub-Saharan Africa. More than 80 per cent of those without electricity live
in rural areas. It is estimated that 970 million people across Africa do not have access to clean cooking, and it
is estimated that universal access to clean cooking could reduce more than 500,000 premature deaths. The goal
of universal access to modern energy for sustainable development across Africa requires an investment of
USD 25 billion per year. This requires investment incentives and increased support from national and
international organisations(IEA,2022).

Renewable Energy: The renewable energy resources (solar, wind, hydroelectric, geothermal, etc.) that Africa
has today are rich and diverse. This target aims to increase the use of renewable energy sources and reduce
fossil fuel dependency.

Africa faces more severe climate change than most other regions of the world, despite having the least
responsibility for the global climate challenge. Africa, with about one-fifth of the world's population, accounts
for less than 3 per cent of the world's energy-related carbon dioxide (CO2) emissions to date and has the lowest
per capita emissions. Despite this, almost all African countries are parties to the Paris Agreement on Climate
Change. The agreement requires Africa's growing energy demand to be met by clean and renewable energy
sources (IEA, 2022).

At this point, Africa has significant resources in terms of renewable energy, including solar, wind, hydropower
and geothermal, with 60% of the global solar resources, but expanding and modernising the electricity
infrastructure is important for sustainable development.

Energy Efficiency: Improving energy efficiency is important to reduce the link between economic growth and
energy consumption. This includes the adoption of energy-efficient technologies and practices.

Although Africa has the world's lowest levels of modern energy use per capita, the demand for energy increases
as the population and income levels rise, and the increase in demand brings about an increase in energy prices.
Energy subsidies are important in this region where access to clean energy is problematic. Difficulties in energy
investments and financing have a negative impact on subsidies. The key to preventing price increases while
energy demand increases is to increase energy efficiency. Increasing efficiency is possible by renewing
existing infrastructure and improving energy performance, strengthening energy efficiency policies and
implementing renewable energy and other clean energy technologies. This will be possible by solving the
financing problem (IEA, 2022).

Sustainable Energy Policies: Governments are encouraged to develop clean energy solutions and policies in
co-operation with the private sector and civil society.

Investment and Financing: Providing the necessary financing for renewable energy projects and
infrastructure is a critical factor. In this context, it is aimed to increase investments at local and international
level.

This goal plays a critical role for Africa's economic development and social progress and is an important
foundation for sustainable development. Since increasing energy access will have positive impacts in many
areas such as health, education, economic opportunities and gender equality, financing this energy access is
another important issue for Africa. Under the Sustainable Africa Scenario (SAS), Africa needs to more than
double its energy investments in the next decade to achieve its energy and climate goals. International financial
institutions and multilateral development banks have a major role in financing this increase. In particular,
multilateral development banks prioritising financial flows to Africa and increasing concessional financing
could provide a solution(IEA, 2023b).

4. Conclusion and Discussion

The goal of accessible and clean energy, which is among the sustainable development goals in ensuring
education, gender equality, economic growth and development, which are among the main problems of the
African continent, has been the subject of many academic studies in theory and solutions have been proposed.
However, in 2024, more than 600 million people across the African continent have problems accessing
electricity and about 1 billion people have problems accessing clean cooking materials. This situation shows
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that theory and practice are not in parallel. The main reason for this is the problems experienced in providing
the necessary financing for the solution, although solution proposals are produced for Africa.

Financing and investment strategies Recommendations

Renewable energy investment in Africa is not progressing fast enough, largely due to financial constraints.
The International Energy Agency (IEA, 2023b) stresses that Africa needs at least $25 billion of additional
investment per year to realise its clean energy transformation. In this context, recommendations can be made
under the following headings

- Green Bonds and Carbon Markets: Carbon credit trading can be popularised to support clean energy
projects in Africa (Aliyu et al., 2015).

- Increasing private investment: Private equity funds can be channeled into clean energy projects to reduce
reliance on government subsidies (McCollum et al., 2018).

- Multilateral development banks: Institutions such as the World Bank and the African Development Bank
can increase the viability of projects by providing low-interest financing (Bazilian et al., 2012).

Policy and regulatory recommendations

Lack of regional coordination is a major barrier to sustainable energy transitions in Africa (Taliotis et al., 2016).
Local governments need to focus on policy harmonisation. In this context, the following recommendations can
be made:

Harmonise energy policies: Following the example of Morocco's policies to enhance energy security, similar
strategies can be adopted at the regional level (Kousksou et al., 2015).

Cross-border cooperation: The integration of hydropower, solar and wind energy in West Africa can reduce
the cost of electricity trade (Sterl et al. (2020)),

Investor-friendly regulations: To increase energy investment in Africa, governments can introduce more stable
and predictable regulations (Sharma et al. (2016).

Technology development and R&D

Innovative technologies and local manufacturing capacity are critical to solving Africa's energy crisis
(Mohammed et al., 2013). Recommendations:

- Solar and hybrid systems: Jacobson (2007) shows that solar energy systems in Kenya have made a
significant contribution to the local economy.

- Smart grids: Mentis et al. (2015) found that the implementation of smart grids in Nigeria could
significantly improve access to electricity in rural areas.

- Energy storage technologies: Pietzcker et al. (2014) highlight the need for energy storage systems to
optimise the use of solar and wind energy.

Social and economic participation

The success of energy projects depends on community participation and social dynamics (Louw et al., 2008).
Recommendations:

- Community-based energy projects: Kirubi et al. (2009) show that micro-grids in Kenya have significantly
improved rural development.

- Inclusion of women in the energy sector: Adenle (2020) suggests that supporting women entrepreneurs in
the renewable energy sector could accelerate the uptake of clean energy.

- Financial access in rural areas: Gasparatos et al. (2015) argue that increasing household participation in
biofuel projects could reduce income inequality.

Education and capacity building

The development of the energy sector in Africa requires a skilled workforce and technical expertise (Mandelli
et al., 2014). Recommendations:
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- Technical training programmes: Kemausuor et al. (2011) show that vocational training programmes in
Ghana increased the adoption of renewable energy.

- University-industry collaboration: Sterl et al. (2020) emphasise the need to integrate academic research
into local energy projects.

- Public awareness campaigns: Aliyu et al. (2015) highlight the importance of awareness programmes to
change energy consumption habits.

The recommendations outlined above could accelerate the transition to sustainable energy in Africa.
Addressing financing constraints, policy misalignment, and technology adaptation is critical to advancing
energy transformation in the region. These literature-based recommendations can help bridge the gap between
theoretical research and practical implementation.

5. Final Notes

A comprehensive strategy based not only on technical solutions, but also on a strong financial, political and
social foundation is essential for Africa's transition to sustainable energy. The recommendations presented in
the literature suggest that the widespread use of green bonds, the promotion of private sector investment, and
the harmonisation of regional energy policies are feasible strategies with high impact potential in the short
term. In the medium term, technological adaptation and the development of local production capacity are
important steps that will contribute to energy independence. Social recommendations, such as community-
based energy projects and the inclusion of women in the sector, will ensure an inclusive and sustainable energy
transition. Additionally, vocational training programmes and public awareness campaigns will facilitate the
adoption of energy policies at the local level by raising awareness and knowledge among the population.
Simultaneously implementing these recommendations could create a leverage effect in achieving development
goals while providing a solution to Africa's energy crisis. However, success depends on multi-stakeholder
cooperation and determined political action.
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Genisletilmis Ozet

Birlesmis Milletler'in 2030 Siirdiiriilebilir Kalkinma Giindemi ve Afrika Birligi'nin 2063 Giindemi ile uyumlu
olarak, Afrika kitasinin kalkinma hedeflerine ulagmasi i¢in enerjiye erisimin saglanmasi hayati 6nem
tasimaktadir. Elektrik ve temiz enerjiye erisim, egitim, saglik, cinsiyet esitligi ve ekonomik biiyiime dahil
olmak ftizere bircok siirdiiriilebilir kalkinma hedefini dogrudan etkileyen temel bir unsur olarak kabul
edilmektedir (BM, 2023) ve sadece enerji sektoriiyle sinirlt degildir. 2023 itibariyle, diinya ¢apinda yaklasik
750 milyon insan hala elektrie erisememektedir. Bu grubun %80'inden fazlasi Sahra alti Afrika'da
yasamaktadir (Uluslararasi Enerji Ajans1 (IEA, 2023a). Durum, elektrik erisim oraninin kentsel alanlarda %81
iken kirsal alanlarda sadece %30 oldugu kirsal bolgelerde daha da kritiktir (Diinya Bankasi, 2023a). Ayrica,
bolgede yaklasik 1 milyar insan hala temiz pisirme yakitlarina erisememektedir ve bu durum halk sagligi ve
cevresel siirdiiriilebilirlik i¢in ciddi riskler olusturmaktadir (IEA, 2023b). Afrika kitasi, 6zellikle giines, riizgar
ve hidroelektrik kaynaklar agisindan muazzam bir yenilenebilir enerji potansiyeline sahiptir. Ancak, bu
potansiyeli gergeklestirmek igin 6nemli yatirimlara ihtiyag vardir. Su anda, kiiresel niifusun yaklasik %20'sini
olusturan Afrika, diinya yenilenebilir enerji yatirimlarinin sadece %?2'sini almaktadir (Time, 2023). Kitanin
enerji altyapisini geligtirmek ve siirdiiriilebilir enerji hedeflerine ulasmak i¢in 2030 y1lina kadar yillik yaklasik
25 milyar ABD dolar1 yatinm gerekecegi tahmin edilmektedir (IEA, 2023a). Enerjiye erisim, Afrika'nin
stirdiriilebilir kalkinma siirecinin énemli bir pargasidir. Sirdiiriilebilir Kalkinma Hedefi 7'nin (SKH-7)
gergeklestirilmesi, kitada yoksullugun azaltilmasi ve cinsiyet esitligi dahil bir¢ok alanda olumlu etki
yaratacaktir. Ancak, bu hedefler, teorik ¢oziimlerin yani sira donor iilkeler ve ¢ok tarafli kalkinma
kuruluslariin mali destegiyle desteklenen kapsamli politikalarin uygulanmasi olmadan gergeklestirilemez. Bu
caligmada, siirdiiriilebilir kalkinma hedefleri kapsaminda teorik ve uygulamali ¢alismalar agisindan Afrika
bolgesi icin erisilebilir ve temiz enerji hedefinin projeksiyonu sunulmasi amag¢lanmistir. Afrika bolgesinin ele
alinmasinin ana nedeni, Afrikanin yiiksek enerji potansiyeli ve bu potansiyelle ¢elisen enerjiye erigim
sorunudur. Ozellikle, Afrika bolgesi genis yenilenebilir enerji kaynaklarma sahip olmasina ragmen, ok sayida
insan elektrik ve temiz pisirme ¢oziimlerine erisememektedir. Bu erisim eksikligi, egitim, cinsiyet esitligi,
ekonomik biiylime ve kalkinmaya sinirlamalar getirmektedir (Diinya Bankasi, 2023b). Bu baglamda, 2030
yilina kadar diinya ¢apinda daha iyi bir gelecek saglamak igin gelistirilen 17 siirdiiriilebilir kalkinma hedefi
arasinda, Afrika bolgesi icin 6nemli bir hedef, “Erisilebilir ve Temiz Enerji”yi saglamayi amaglayan
Stirdiiriilebilir Kalkinma Hedefi 7'dir. Bu amagla, Afrika bolgesi i¢in enerji konusunda Web Of Science
veritabaninda taranan dergilerde yaymlanan akademik ¢aligmalar ayrintili olarak analiz edilmistir. "Africa"
ve "energy" anahtar kelimeleriyle Web of Science (WoS) ve Scopus veri tabanlarinda yapilan taramalar
sonucunda ulagilan 928 bilimsel ¢aligma arasindan erisilebilir ve temiz enerjiyle iliskili olan 337 tanesi detayli
olarak incelenmis ve CiteSpace bilimsel haritalama yazilimi araciligiyla analiz edilmistir. CiteSpace, alt
disiplinlere dayali olarak bilimsel ¢aligmalarin entelektiiel gelisim siireglerinin gorsel haritalarini sunan bir
programdir. Program, gorsellestirme siirecinde bilimsel ¢alismalar1 ortak atif performanslarina gore gosterir.
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Bilimsel ¢alismalarin ortak atif performansina dayali olarak elde edilen ag analizi, belirli bir bilim alaninda en
cok calisilan konularin, en fazla ortak atif alan yazarlarin, bu yazarlarin bulundugu kurum ve {ilkelerin ve
yayinlarda kullanilan anahtar kelimelerin ayrintili bir analizini saglar. Bu analizler, Afrika bdlgesinde
erigilebilir ve temiz enerji hedefiyle ilgili ¢alismalarin yogunlastig: iilkeleri, baslica yazarlari, kurumlar1 ve
anahtar kavramlar1 ortaya koymustur. One ¢ikan ¢alismalarda, mikro sebekeler, giines ve riizgar enerjisi, enerji
finansmani, bolgesel politika uyumlar: ve kamu-6zel ortakliklar: 6nemli yer tutmaktadir.

Stirdiiriilebilir kalkinma hedefleri kapsaminda Afrika Bolgesi i¢in erisilebilir ve temiz enerji konusunda 6nemli
bilimsel ¢alismalarm ABD, Almanya, Ingiltere, Italya, Fransa, Cin Halk Cumhuriyeti, Giiney Afrika, Isvec ve
Avusturya'da yogunlastig1 sdylenebilir. Yiiksek ortak atif performansi gosteren yayinlarda en ¢ok kullanilan
anahtar kelimeler arasinda yenilenebilir enerji, elektrik senaryolari, giines enerjisi, Sahra alt1 Afrika, enerji
erigimi, enerji sistemi modellemesi, giines enerjisi potansiyeli depolama, elektrifikasyon, siirdiiriilebilirlik
etkileri, enerji politikalar, siirdiiriilebilir kalkinma, elektrifikasyon planlamasi, akilli yenilenebilir elektrik ve
enerji verimliligi bulunmaktadir. Onemli bilimsel ¢aligmalarm yapildigi kurumlar arasinda Kaliforniya
Universitesi, Humboldt Eyalet Universitesi, Uluslararast Uygulamali Sistem Analizi Enstitiisii, Tennessee
Universitesi, Mercator Kiiresel Emirler ve Iklim Degisikligi Arastirma Enstitiisii, Leeds Universitesi,
Stockholm Cevre Enstitiisii, Uluslararas1 Atom Enerjisi Ajansi, Birlesmis Milletler Sinai Kalkinma Orgiitii,
Afrika Birligi Komisyonu, Postdam Iklim Etkisi Arastirma Enstitiisii, Teknik Universitesi, Pekin Teknoloji
Universitesi, Teknoloji Yonetimi Enstitiisii bulunmaktadir. En ¢ok atif alan bilimsel ¢alismalarin yazarlari
arasinda Charles Kirubi, Daniel M. Kammen, Andrew Mills, Arne Jacobson, David L. McCollum, Luis Gomez
Echeverri, Sebastian Busch, Shonali Pachauri, Simon Parkinson, Joeri Rogelj, Volker Krey, Jan C. Minx,
Mans Nilsson, Anne-Sophie Stevance, Keywan Riahi, Morgan Bazilion, Patrick Nussbaumer, Hans-Holger
Rogner, Abeeku Brew-Hammond, Vivien Foster, Shonali Pachauri, Eric Williams, Mark Howells, Philippe
Niyongabo, Lawrence Musaba, Brian O. Gallachoir, Mark Radka ve Daniel M. Kammen bulunmaktadir. Bu
onemli bilimsel ¢alismalarda incelenen baslica konular arasinda mikro sebeke, elektrige erisim, enerji
literatiiriinlin bibliyografik analizi, modern enerji hizmetlerine genel erisim, Sahra Alt1 Afrika, giines, riizgar,
hidro ve biyoenerji gibi alternatif yenilenebilir enerji kaynaklari ve giines enerjisi tabanli teknolojilerin elektrik
fiyatlarinin istikrarin1 sagladigi enerji-ekonomi-iklim modeli yer almaktadir. Afrika iilkelerinde giines
enerjisinin benimsenmesindeki egilimler, kirsal alanlarda elektrik tiiketimi igin tercih edilen yakat tiirleri,
biyoyakit yatirimlar1 ve Afrika bdlgesinde siirdiiriilebilirligin artirilmasi, Afrika iilkelerinde enerjiye erigimi
artirmaya yonelik egilimler, politikalar, planlar ve programlar, Afrika bolgesinde elektrifikasyon, enerji
altyapis1 ve elektrik ticaretidir.

Caligmada yer alan teorik ve uygulamali ¢aligmalar kapsaminda Siirdiiriilebilir Kalkinma Hedefi 7 (Erisilebilir
ve Temiz Enerji)’nin Afrika i¢in uygulanabilirliginin, bir¢ok sistematik engelle karsi karsiya oldugu
belirlenmistir. Bunlar arasinda: Finansal Kisitlar; Afrika kitasi, diinya niifusunun %20’sine sahip olmasina
ragmen kiiresel yenilenebilir enerji yatirimlarinin yalnizca %?2’sini almaktadir (Time, 2023). Yillik 25 milyar
dolarlik yatirim ihtiyaci; mevcut bagise1 ve kamu finansman mekanizmalariyla karsilanamamaktadir. Politika
Uyumsuzlugu ve Bélgesel Koordinasyon Eksikligi; Ulkeler aras1 enerji politikalarinda koordinasyon eksikligi,
siir dtesi enerji projelerinin yayginlagsmasini engellemektedir (Taliotis vd., 2016). Marakes Anlagmas1 ve Fas
ornegi; uyumlu politika olusturmanin bdlgesel enerji giivenligi i¢in model teskil edebilecegini gostermektedir.
Teknoloji ve Ar-Ge Eksikliklerik; Solar, hibrit sistemler, enerji depolama ¢6ziimleri ve akilli sebeke
uygulamalar1 Afrika'da yeterince yaygin degildir. Jacobson (2007) ve Mentis vd., (2015) nin ¢aligmalari, kirsal
alanlarda bu teknolojilerin ekonomik ve sosyal faydalarini agikca ortaya koymaktadir. Toplumsal Katilim ve
Sosyo-Ekonomik Faktorler; Kadinlarin enerji sektoriine entegrasyonu, yerel topluluk temelli enerji projeleri
(Kirubi vd., 2009), yoksul kesimlerin finansal katilim1 enerji erisiminin basarisin1 dogrudan etkilemektedir.
Enerji yatirimlarmin sosyal kabulii, siirdiiriilebilirligin anahtaridir. Siralanan bu engellere karsilik
sunulabilecek politika ve strateji dnerileri ise su sekilde ifade edilebilir: Finans ve Yatirim Onerileri; Yesil
Tahviller ve Karbon Piyasalari: Karbon kredisi ticareti tesvik edilmelidir. Ozel Yatirimlarin Artirilmast:
Kamu-o6zel is birligi modelleri gii¢lendirilmelidir. Cok Tarafli Kalkinma Bankalari: Diinya Bankasi ve Afrika
Kalkimma Bankas1 gibi kurumlar diisiik faizli krediler saglamalidir. Politika Uyumu ve Bolgesel Entegrasyon;
Enerji politikalar1 bolgesel diizeyde uyumlastirilmali, sinir tesi i birlikleri artirilmalidir. Yatirimer dostu
diizenlemeler hayata gecirilmelidir (Sharma vd., 2016).Teknoloji Gelisimi ve Ar-Ge; Akilli sebekeler ve enerji
depolama sistemleri yayginlastiritlmalidir. Yerli {iretim desteklenmeli, teknolojik transfer kolaylastirilmalidir.
Sosyal Katilim ve Esitlik; Kadin girisimciler desteklenmeli, kirsal mikro-sebekeler giiglendirilmelidir. Enerji
okuryazarligi artirilmali, kamu bilinglendirme kampanyalar1 diizenlenmelidir. Egitim ve Kapasite Gelistirme;
Teknik egitim programlari, {iniversite-sanayi is birligi projeleri ve farkindalik kampanyalari olusturulmalidir
(Mandelli vd., 2014; Kemausuor vd., 2011).
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Bu ¢alisma, Afrika'da siirdiiriilebilir enerjiye gecisin yalnizca teknolojik ve finansal degil, ayn1 zamanda
politik, sosyal ve kiiltiirel bir doniisiim gerektirdigini ortaya koymaktadir. Yapilan CiteSpace analizleri, teorik
bilgi iiretiminin yogun oldugunu ancak uygulamada bu bilgilerin sinirli kaldigini gdstermektedir.Gerekli
finansman, bolgesel politik uyum, teknoloji transferi ve yerel katilim saglanmadan enerji doniisiimiiniin
basarili olmast miimkiin degildir. Bu baglamda oOnerilen stratejilerin es zamanli ve entegre sekilde
uygulanmasi, Afrika'nin siirdiiriilebilir kalkinma hedeflerine ulagsmasini hizlandirabilir. Ancak bu siiregte
kararlilik, cok paydasl is birligi ve uzun vadeli vizyon belirleyicidir.
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