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ABSTRACT

East Africa faces significant energy challenges due to the growing demand for sustainable power
sources. Although the past decades have revealed an increase in global energy research,
a comprehensive analysis of energy research is lacking in East Africa. To this end, we conducted
a bibliometric analysis of energy research in East Africa over the past 25 years using the Scopus
database, examining 905 publications from 412 journals. The results revealed a significant increase
in energy research, with an annual growth rate of 10.07% in publications. The top contributing
institution is Addis Ababa University (Ethiopia), accounting for 41 studies, followed by Makerere
University (Uganda) and the University of Rwanda with 29 and 26 publications, respectively. The
keyword analysis revealed a strong regional emphasis on East African countries, particularly
Ethiopia, Kenya, and Tanzania, with a significant focus on energy policy, economic analysis, and
technological aspects including solar and wind power. International collaboration patterns showed
the UK, USA, and Ethiopia as leading contributors, with dense research networks connecting East
African institutions to partners in Europe, Asia, and North America. The Engineering and Physical
Sciences Research Council and World Bank Group were the top funding sources, demonstrating
significant international investment in the region’s energy research. While Ethiopia and Kenya
contributed the most to energy research, Somalia and South Sudan had a lower role in energy
research in the region. The findings highlight the need for more balanced energy research efforts
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across the region by identifying regions that require further attention.

1. Introduction

The rising energy is identified as a critical challenge for
developing regions, significantly impacting economic
growth, environmental protection, and quality of life.
Access to modern energy services is essential for human
development, particularly in areas like East Africa,
where a significant portion of the population lacks reli-
able energy sources (Barnes et al., 2010; Lemaire, 2015).
This lack of access not only hinders productivity but
also increases poverty, as nearly one billion people are
projected to remain without electricity by 2030 (Warner
& Jones, 2018). Accordingly, the integration of sustain-
able energy technologies is vital for addressing these
challenges. These technologies can provide energy
while adhering to sustainability principles, considering
both environmental protection and economic develop-
ment (Luthra et al, 2015). Consequently, developing
countries can enhance their energy management,
reduce greenhouse gas emissions, and support long-
term economic viability (Warsame et al., 2024).

Literature on global energy trends highlights the
issues related to energy access, particularly in Sub-
Saharan Africa, where electrification rates and access
to clean cooking fuels remain low (Blimpo et al., 2020;
Murshed, 2022). Researchers have identified the reliance
on traditional biomass for cooking as a significant chal-
lenge in the region. Over 900 million people lack access
to clean cooking fuels, leading to severe health and
environmental consequences (Dagnachew et al., 2020;
Hamed et al., 2024). For instance, Batchelor et al. (2019)
highlighted how unsustainable energy sources contri-
bute to deforestation and indoor air pollution. On the
other hand, the literature demonstrates progress in
renewable energy development across East Africa. The
region is provided with numerous renewable resources,
including solar, wind, geothermal, and hydroelectric
potential. For instance, Kong’ani and Kweyu (2022)
reported Kenya’s advancement in geothermal energy,
with its Olkaria Geothermal Power Plant being one of
the largest in the world. Similarly, Kazimierczuk (2019)
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analyzed the significance of the Lake Turkana Wind
Power project, the largest wind farm in Africa.
Furthermore, Yihdego et al. (2017) examined
Ethiopia’s hydroelectric projects, including the Grand
Ethiopian Renaissance Dam.

Studies on renewable energy adoption across various
countries in the region reveal a range of advanced stra-
tegies, including diverse policies, technologies, and
investments. Hagumimana et al. (2021) analyzed
Rwanda’s targets for universal electricity access, with
a significant focus on solar sources. Aly et al. (2019)
explored Tanzania’s solar potential and ongoing large-
scale solar projects. Likewise, Fashina et al. (2018)
demonstrated Uganda’s efforts to increase its renewable
energy sources through investments in solar, hydro-
power, and biomass energy.

In recent decades, advancements in bibliometric ana-
lyses have provided powerful tools in various fields to
map and analyze scholarly output, highlighting research
hotspots, trends, and gaps in the literature (Afuye et al.,
2022; De Natale et al., 2023; Rady et al., 2025). Geng
et al. (2017) conducted a global bibliometric analysis of
energy research trends. Likewise, Mao et al. (2015)
focused on energy research in developing regions.
Despite the efforts of these studies, little attention is
paid to the state of energy research in East Africa.
Therefore, the present study aims to address this gap
by providing a comprehensive overview of energy
research trends in East Africa in the past 25 years (2000-
-2024). Accordingly, we seek to map the growth and
distribution of energy research publications focused on
East Africa, while identifying key research themes and
sources receiving attention in the literature. Moreover,
we analyze the collaboration patterns between institu-
tions and countries involved in East African energy
research to demonstrate the international and regional
networks driving knowledge production in this field.

2, Study area

This study focuses on energy research in East Africa.
According to the African Development Bank Group
(AfDB), East Africa consists of 13 nations: Djibouti,
Eritrea, Kenya, Rwanda, Ethiopia, Comoros, Burundi,
Somalia, Seychelles, Sudan, South Sudan, Uganda, and
Tanzania. Figure 1 illustrates the study area. These
nations collectively face significant challenges in energy
access and development along with economic condi-
tions and natural resources.

East African countries included in this analysis had
an average GDP per capita of 1003.327 USD, indicat-
ing relatively low economic output per person (East
African Power, n.d.). Despite the economic

constraints, many of these countries explore energy
development goals, as demonstrated by their national
energy policies and participation in international
initiatives such as sustainable development goals
(Schwerhoff & Konte, 2020). The energy situation in
East Africa is characterized by significant disparities in
access to modern energy services. According to East
African Power (East African Power, n.d.), more than
363 million people in the region lack access to clean
cooking fuels. This widespread reliance on traditional
biomass for cooking has significant implications for
health, environmental sustainability, and quality of life
across all 13 countries, though the severity of the issue
varies from nation to nation (Andrews et al., 2018).
Electricity access also remains a critical challenge
throughout East Africa. As of 2021, only 50.9% of
the total population in the studied East African coun-
tries had access to electricity (East African Power, n.
d.). In rural areas, almost 38.2% of the population has
access to electricity, while urban areas fare better with
81.7% access (East African Power, n.d.).

3. Methodology

In this study, we employed a bibliometric analysis to
examine research trends and patterns in energy-related
publications focusing on East Africa. To this end, we
employed a systematic approach to data collection and
analysis of energy research in East Africa. The initial
literature search was conducted using the Scopus data-
base due to its comprehensive coverage of scientific
literature (Mongeon & Paul-Hus, 2016). The original
search focused on research articles containing ‘Energy’
in their titles and references to East African nations in
their titles, abstracts, or keywords. To ensure compre-
hensive coverage while maintaining relevance, we
employed both specific country names and regional
descriptors such as ‘East Africa’ and ‘Horn of Africa’
in our search terms.

To refine our analysis and focus specifically on energy-
related research, we applied several filters to the initial
search results. The search was limited to English-
language articles and reviews published between 2000
and 2024. We excluded subject areas not directly related
to the intended meaning of energy in our research papers
such as medical and health-related fields (including bio-
chemistry, veterinary science, nursing, pharmacology,
immunology, and psychology) to focus on energy-
specific research. Moreover, we removed articles focusing
on human and animal studies by excluding specific key-
words such as ‘Human’, ‘Male’, ‘Female’, ‘Animal’, and
related terms. Table 1 presents the advanced search query
employed to achieve the research objectives.
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Figure 1. Study area.

The filtered data was extracted to a CSV file contain-
ing fields such as title, abstract, keywords, affiliations,
and funding information, which served as the input for
analysis. The filtered data is provided in the supplemen-
tary materials. Our analysis focused on several key
metrics: the total number of publications and the fre-
quency of annual publications to track research devel-
opment over time; the spatial distribution of
publications across East Africa to identify research hot-
spots; and publication types to understand the nature of
research outputs. Eventually, we reported the top ten
lists for institutes, countries, authors, and journals based
on their contributions to energy research in East Africa
by sorting the filtered document information from the
Scopus database.

We used the Bibliometrix package in R, developed by
Aria and Cuccurullo (2017), to process and analyze the
CSV file obtained from the Scopus database. This tool
generates a variety of bibliometric indicators and visua-
lizations, as follows:
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e Thematic map: Generated using the co-occurrence
matrix of keywords, clustering them based on den-
sity and centrality measures.

e Word cloud: Created from keywords’ relative fre-
quencies to highlight the most common research
topics.

e Three-field plot: Generated to show connections
between the top countries, journals, and keywords
based on co-occurrence.

e Global Collaboration Map: Used to construct co-
authorship networks from Scopus affiliation data,
highlighting international research collaborations.

4, Results

Figure 2 summarizes the main information of the
reviewed publications based on the aforementioned
methodology. The analyzed data consists of 905 pub-
lications from 412 journals, demonstrating an annual
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Table 1. Advanced search query

Query

((TITLE (Energy) AND TITLE-ABS-KEY(‘horn of africa’ OR ‘east africa* OR burundi OR comoros OR
djibouti OR ethiopia OR eritrea OR kenya OR rwanda OR seychelles OR somali* OR ‘South

Sudan’ OR sudan OR tanzania OR uganda))

Filters

String Energy

East African nations
Timeframe 2000-2024
Document type  Article

Review
Language English
Exclude Subject  Medicine

areas Biochemistry, Genetics and Molecular
Biology
Veterinary
Nursing

Pharmacology, Toxicology and
Pharmaceutics
Immunology and Microbiology
Psychology
Exclude Keywords Human
ScanningElectronMicroscopy
ControlledStudy

PUBYEAR >1999 AND PUBYEAR < 2025
(LIMIT-TO (DOCTYPE,ar’) OR LIMIT-TO (DOCTYPE,re’))

(LIMIT-TO (LANGUAGE, ‘English’)

(EXCLUDE (SUBJAREA,'MEDI') OR EXCLUDE (SUBJAREA,'BIOC’) OR EXCLUDE (SUBJAREA, VETE')
OR EXCLUDE (SUBJAREA,'NURS’) OR EXCLUDE (SUBJAREA,’PHAR’) OR EXCLUDE
(SUBJAREA,IMMU’) OR EXCLUDE (SUBJAREA,PSYC")

(EXCLUDE (EXACTKEYWORD,'Human’) OR EXCLUDE
(EXACTKEYWORD,'ScanningElectronMicroscopy’) OR EXCLUDE
(EXACTKEYWORD, ControlledStudy’) OR EXCLUDE (EXACTKEYWORD,'Male’) OR EXCLUDE

Male (EXACTKEYWORD, Female’) OR EXCLUDE (EXACTKEYWORD,'Nonhuman’) OR EXCLUDE

Female
Nonhuman
PriorityJournal
Humans
Economics
Animal
Animals
Adult
Infant
India
Animalia
Commerce

(EXACTKEYWORD, PriorityJournal’) OR EXCLUDE (EXACTKEYWORD,'Humans') OR EXCLUDE
(EXACTKEYWORD, Economics’) OR EXCLUDE (EXACTKEYWORD, Animal’) OR EXCLUDE
(EXACTKEYWORD, Animals’) OR EXCLUDE (EXACTKEYWORD, Adult’) OR EXCLUDE
(EXACTKEYWORD;'Infant’) OR EXCLUDE (EXACTKEYWORD,'India’) OR EXCLUDE
(EXACTKEYWORD,'Animalia’) OR EXCLUDE (EXACTKEYWORD,'Commerce’)))

Timespan

2000:2024

Authors Authors of single-authored docs

143

2582

Author's Keywords (DE)

2533

References

43676

Figure 2. Main review information.

growth rate of 10.07% in publications. The analysis
shows that a total of 2582 authors contributed to energy
research in East Africa, with 143 single-authored pub-
lications. The research shows strong international col-
laboration, with 39.23% of documents involving co-
authorship across borders, and an average of 3.45 co-
authors per document. Furthermore, the impact of this
research is significant, as indicated by the average of
20.69 citations per document.

Figure 3 illustrates a thematic map of energy research
in East Africa based on the title. The map reveals the
central importance of ‘Renewable Energy’ as the most
frequent keyword, with this term positioned at the

Annual Growth Rate

10.07 %

Documents

905

International Co-Authorship

39.23 %

Co-Authors per Doc

3.45

Document Average Age

6.21

Average citations per doc

20.69

center of the map. The map also highlights the diverse
themes and subfields that are closely associated with
renewable energy research. For instance, there is
a strong link between renewable energy and the concept
of sustainable development. The map also shows nodes
for ‘Solar Energy’ and ‘Energy System’ indicating that
these are two major areas of focus within renewable
energy research. The centrality of solar energy implies
a strong emphasis on this renewable technology and its
integration into wider energy infrastructure and
systems.

Figure 4 depicts a thematic map of energy research in
East Africa based on abstracts. The map demonstrates
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the central importance of ‘renewable energy’ as the
dominant keyword within energy research. This key
position is reflected in the map, with renewable energy
directly connected to a range of significant topics,
including energy resources, clean energy, energy con-
sumption, and energy systems. These relationships
highlight the role of renewable energy research in
addressing various aspects of energy production, sus-
tainability, and systems integration. A cluster around
the term ‘sustainable development’ further highlights
the growing research interest in the intersection
between renewable energy and sustainability. The map
also shows a technology-focused cluster, with significant
nodes for solar energy, wind energy, and energy
efficiency.

Figure 5 shows a thematic map of energy research in
East Africa based on keywords. The terms ‘renewable
energy ‘sustainable development’, and ‘alternative
energy’ serve as the focal points around which numerous
other interconnected research themes and topics are
organized. The map reveals a strong regional emphasis,
with a significant cluster of keywords focused on East
African countries, such as Kenya, Tanzania, and Uganda,
as well as the broader region of Sub-Saharan Africa.
Furthermore, the thematic map also highlights the grow-
ing attention to the economic and policy dimensions of
renewable energy deployment. Keywords such as ‘energy
policy’, and ‘economic analysis” are featured.

The technological aspects of renewable energy are
also well-represented, with keywords like ‘solar energy’,
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Figure 5. Thematic map based on keywords.

‘wind power’, and ‘renewable energies’ becoming key
areas for research. These technological themes are clo-
sely connected to the regional and policy-related key-
words. Furthermore, the map reveals the role of
renewable energy in addressing climate change, indi-
cated by keywords like ‘climate change’, ‘carbon diox-
ide’, “fossil fuels’, and ‘greenhouse gases’. Moreover, the
emphasis on ‘energy efficiency’ and ‘energy utilization’
highlights the research focus on optimizing the use of
renewable energy resources, reflecting efforts to
improve the overall efficiency and sustainability of
energy systems. Similarly, the importance of ‘household
energy and ‘rural areas’ indicates a strong interest in
expanding energy access and improving the quality of
life in underserved communities through renewable
energy solutions.

Figure 6 illustrates the most frequent words in the
titles and abstracts of research articles related to energy
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research in East Africa. The results show that energy
research can be divided into five clusters based on the
top keywords: renewable energy, energy systems and
efficiency, geography, economy and policy, and sustain-
ability and climate. The most dominant word in clouds
is ‘renewable energy’, which reflects its central impor-
tance in the titles of the articles analyzed. Other terms
such as ‘energy consumption’ and ‘economic growth’
indicate that a significant portion of the research
explores the relationship between renewable energy
usage and broader economic outcomes. The importance
of technological terms, like ‘solar energy’, ‘energy sys-
tem’, and ‘wind energy’ highlights the attention given to
specific renewable energy technologies. The presence of
terms such as ‘sustainable development’, ‘Sub-Saharan
Africa’, and ‘energy access’ points to a focus on sustain-
ability and the application of renewable energy solutions
to improve energy access in developing regions,

Cluster Terms
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Figure 6. Most frequent themes in the abstracts and titles.




particularly in East Africa. Furthermore, the presence of
words like ‘climate change’ and ‘energy efficiency’ indi-
cates that the research often extends beyond technology
to include policy, environmental impact, and the socie-
tal implications of renewable energy deployment.
Figure 7 illustrates the most frequent words in key-
words in energy research in East Africa. The most fre-
quent keyword is ‘Ethiopia’, followed closely by ‘energy
policy’, ‘alternative energy’, and ‘sustainable develop-
ment’. Countries like Kenya, Tanzania, and Uganda,
and regions such as Sub-Saharan Africa are frequently
mentioned, indicating a considerable research interest
in the energy research of these African countries. The

SUSTAINABLE ENVIRONMENT € 7

focus on East Africa, especially Ethiopia, highlights the
importance of renewable energy in the context of regio-
nal development, energy access, and rural electrifica-
tion. ‘energy policy’ and ‘energy utilization’ are among
the most frequent keywords. Terms like ‘solar energy’,
‘wind power’, ‘biomass’, and ‘electric utilities’ point to
a significant focus on various renewable energy technol-
ogies and their potential applications. ‘Energy resources’
and ‘energy efficiency’ are also significant, reflecting
ongoing research into optimizing renewable energy sys-
tems and improving resource management.

Figure 8 shows the connections between top contri-
butors to energy research in terms of corresponding
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authors’ countries, journals, and keywords associated
with the studies. The results provide details into the
global studies of energy research, highlighting the
diverse geographical distribution of research contribu-
tions and the thematic focus areas within the field. The
figure shows the top contributing countries, including
the United Kingdom, China, the United States, Sweden,
and several African nations, such as Ethiopia, Kenya,
South Africa, Tanzania, and Uganda. Energies, Energy
Research and Social Science, and Sustainability
(Switzerland) are the leading journals. Additional key
journals include Energy Policy, Renewable and
Sustainable ~Energy Reviews, and Energy for
Sustainable Development.

Figure 9 shows the spatial distribution of studies
focusing on energy research in East Africa based on
the occurrence of the country in the title, abstract, or
keywords. The results reveal that Ethiopia, Kenya, and
Tanzania have the highest frequency of occurrences,
with 240, 216, and 134 occurrences, respectively. In
contrast, Comoros, Burundi, South Sudan, Seychelles,
Eritrea, and Djibouti appear less frequently in the
energy research literature. Uganda and Tanzania exhibit
a moderate level of research attention, with 123 and 134
occurrences, respectively.

Figures 10-12 rank the top institutes, subject areas,
and countries contributing to energy research in East

SEYCHELLES

110

TANZANIA
134

COMOROS

O5

Figure 9. Spatial distribution of studies focusing on energy
research based on the occurrence of the country in the title,
abstract, or keywords.

Africa. The figures show the evolution of research over
three sub-periods: 2000-2009, 2010-2019, and
2020-2024. The results show that energy research has
dramatically increased over time, especially in the last 5
years.

Figure 10 depicts the top ten institutes contributing
to energy research in East Africa. At the forefront of this
list is Addis Ababa University in Ethiopia, the most
significant contributor with an impressive 41 published
studies. Closely following Addis Ababa University are
two other institutions: Makerere University in Uganda,
with 29 publications, and the University of Rwanda,
with 26 publications. The chart further reveals several
other Ethiopian institutions that rank among the top
contributors, including Mekelle University (19 publica-
tions), Bahir Dar University (18 publications), and
Hawassa University (17 publications).

Figure 11 shows the top ten subject areas contribut-
ing to energy research in the East Africa region. The
results reveal the diverse academic disciplines and fields
of study that are actively engaged in exploring and
addressing energy-related challenges within this con-
text. The Agricultural and Biological Sciences category
emerges as the dominant contributor, with an impress-
ive 386 publications. Environmental Science (246 pub-
lications) and Earth and Planetary Sciences (192
publications) categories demonstrate a robust focus on
environmental sustainability and the understanding of
Earth’s systems concerning energy production and con-
sumption. The chart also reveals the contributions of
more specialized disciplines, such as Computer Science
(56 publications) and Biochemistry, Genetics, and
Molecular Biology (54 publications). Directly involved
in the study and application of energy systems, the
Engineering (39 publications) and Energy (31 publica-
tions) subject areas provide practical solutions and
innovations necessary for the energy transitions taking
place in East Africa. The presence of Social Sciences (28
publications) in the top ten subject areas highlights the
recognition of the socio-economic implications of
energy transitions, energy access, and policy develop-
ment. The chart also includes Multidisciplinary research
(26 publications) and Mathematics (25 publications).

Figure 12 depicts the spatial distribution of publish-
ing countries to energy research in East Africa based on
affiliations. The map’s color gradient reflects the num-
ber of publications, ranging between 1 and 148 publica-
tions. The top country is the United Kingdom (148
publications). The second most contributing country is
Ethiopia, an East African nation that produced 146
publications. Ranking third, the United States makes
a substantial contribution with 120 publications, reflect-
ing its global research capacity and active involvement
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Figure 11. Top ten subject areas contributing to energy research in East Africa.

in international energy research collaborations in East
Africa. The top African contributors include Kenya,
Tanzania, and Uganda, which have produced 94, 66,
and 55 publications, respectively. The chart also reveals
the contributions of several European and Asian
nations. For instance, Germany and Sweden are signifi-
cant non-African contributors, with 69 and 58 publica-
tions, respectively. Similarly,

The global collaboration map presented in Figure 13
illustrates research partnerships across the world, focus-
ing on energy research in East Africa. The map shows the
geographic locations of contributing countries, con-
nected by lines representing collaborative research rela-
tionships. The density and direction of these connections

highlight the global nature of energy research partner-
ships. The United States, the United Kingdom, and sev-
eral countries in Europe and Africa act as central nodes,
with a high number of collaborative links extending to
and from East African nations like Ethiopia, Kenya, and
Tanzania. The map reveals a particularly dense web of
research relationships centered around East Africa.
Countries like Ethiopia, Kenya, and Tanzania are highly
connected to international research institutions, reflect-
ing strong partnerships aimed at addressing energy chal-
lenges in these regions. Furthermore, numerous
connections are observed between East African countries
and key players such as the United States, United
Kingdom, Germany, Sweden, China, and Australia.
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Figure 13. Global collaboration map.



Figure 14 illustrates the evolution of energy research
publications focused on East Africa from 2000 to 2023,
revealing a clear trend of accelerating growth over time.
We omitted the data for 2024 to avoid misunderstand-
ing the research patterns because the research is still
ongoing. The data shows three distinct phases in
research output. From 2000 to 2015, there was
a period of gradual growth, with annual publications
generally ranging between 5 and 24. The years 2016 to
2018 marked a dramatic increase, with publications
rising from 28 to 55, indicating growing interest in
energy-related topics in the region. However, the most
significant rise occurred from 2019 to 2023. During this

140
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period, the number of publications rose dramatically,
from 64 in 2019 to 120 in 2023, with a particularly sharp
increase to 101 publications in 2021.

Figure 15 presents the top funding organizations
supporting energy research in East Africa, ranked by
the number of publications sponsored. The results show
that the United Kingdom is the top contributor to
energy research in the region. For instance, the UK
Research and Innovation (UKRI), a key non-
departmental public body that was founded in 2018,
supports research through multiple councils, including
the Engineering and Physical Sciences Research Council
and the Economic and Social Research Council.
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Figure 14. Frequency of annual publications.
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Furthermore, the Department for International
Development of the UK funded 11 publications. The
US follows, with two major sponsors, the National
Science Foundation and the World Bank Group. The
European Union’s Horizon 2020 Framework
Programme, which funded research and innovation
from 2014 to 2020, also plays a significant role in fund-
ing energy research in East Africa. Other sponsors
include the National Natural Science Foundation of
China, Japan’s International Cooperation Agency, and
Styrelsen for Internationellt Utvecklingssamarbete
belonging to the Swedish International Development
Cooperation Agency (SIDA).

5. Discussion

The bibliometric analysis of energy research in East
Africa from 2000 to 2024 reveals a rapidly evolving
field that reflects global trends in sustainable energy.
The significant growth in publications, particularly in
recent years, demonstrates the increasing recognition of
East Africa’s role in global energy transitions, aligning
with the growing emphasis on renewable energy and
sustainable development (Geng et al., 2017). The the-
matic view, centered around renewable energy and sus-
tainable development, demonstrates the complex
interconnection of technological, environmental, and
socio-economic factors in addressing energy challenges
in the region (Murshed, 2022). The geographical distri-
bution of the research focus, concentrated on countries
like Ethiopia, Kenya, and Tanzania, highlights both
progress and disparities in regional energy research.
Our analysis shows that these countries can be consid-
ered hubs of innovation, as evidenced by projects like
Kenya’s Lake Turkana Wind Power project
(Kazimierczuk, 2019) and Ethiopia’s hydroelectric
ambitions (Yihdego et al.,, 2017). However, the uneven
distribution of research attention may exacerbate exist-
ing inequalities in energy access across East Africa. This
suggests a need for more comprehensive studies that
include understudied nations to ensure a balanced
approach to energy development in the region. The
significant role of local universities, particularly Addis
Ababa University (Ethiopia), in driving energy research
underscores the importance of building local research
capacity. However, the dominance of a few institutions
also indicates a need for more distributed research cap-
abilities across the region. The interdisciplinary nature
of the research, spanning agricultural sciences, environ-
mental studies, and engineering, reflects the complex
networks between energy, agriculture, and environmen-
tal sustainability, crucial for addressing the water-
energy-food nexus challenges (Dagnachew et al., 2020).

Global collaboration patterns reveal extensive inter-
national partnerships, bringing valuable expertise and
resources. However, these collaborations also raise
questions about research agenda-setting and the need
for more equitable, locally-driven research priorities
(Sovacool et al., 2018). The analysis of funding sources
highlights a diverse landscape of support, including
international agencies and national research councils.
While this demonstrates global interest in the region’s
energy future, it also demonstrates the need for
increased local and regional funding mechanisms to
ensure research priorities align with local contexts and
needs (Yihdego et al,, 2017). The focus on renewable
energy technologies presents both opportunities and
challenges. While these technologies offer promising
pathways for increasing energy access and reducing
carbon emissions, their successful implementation
requires careful consideration of local socio-economic
conditions and environmental impacts. Future research
should critically examine the long-term sustainability
and social equity implications of renewable energy pro-
jects in the region (Batchelor et al., 2019).

Climate change has become a cross-cutting theme,
highlighting the dual challenges of increasing energy
access while building climate resilience. This suggests
a need for more targeted studies on climate change
adaptation within energy systems, focusing on the resi-
lience of renewable energy infrastructure to changing
climate conditions in East Africa (Takada et al., 2021).
This bibliometric analysis reveals a field characterized
by rapid growth, diverse contributions, and complex
global collaborations. Moving forward, research efforts
should focus on addressing geographical gaps in cover-
age, strengthening local research capacity, promoting
equitable collaborations, developing comprehensive
syntheses, and investigating the socio-economic and
environmental implications of energy transitions. By
addressing these areas, the research community can
contribute to a detailed understanding of East Africa’s
energy challenges and opportunities, supporting more
effective energy transitions in the region.

6. Conclusion

In this study, we conducted a bibliometric analysis to
explore energy research trends in East Africa, employing
a systematic approach to data collection and analysis
using the Scopus database. Our search strategy focused
on research articles that included ‘Energy’ in their titles
and referenced East African nations in their titles,
abstracts, or keywords. To ensure comprehensive cover-
age, we incorporated both country-specific and regional
descriptors while applying filters to refine the dataset,



excluding non-relevant subject areas and human/animal
studies. The filtered data, containing key bibliographic
fields, was analyzed using the Bibliometrix package in
R to generate various bibliometric indicators and visua-
lizations. These included thematic maps of keyword co-
occurrence, word clouds highlighting dominant
research topics, three-field plots illustrating connections
between top contributors, and global collaboration
maps to reveal international research networks.

The thematic analysis of energy research in East
Africa highlights the central role of renewable energy
in addressing sustainability, climate change, and energy
access challenges. Across titles, abstracts, and keywords,
‘renewable energy’ was the key theme, closely linked to
‘sustainable development’, ‘solar energy’, and ‘energy
systems’, demonstrating the region’s strong focus on
clean energy solutions. Furthermore, the research trends
reveal a growing focus on technological advancements,
policy considerations, and economic analysis to inte-
grate renewable energy into national and regional
energy frameworks. Moreover, the frequency of key-
words related to energy efficiency, carbon emissions,
and rural electrification highlights the urgent need for
sustainable energy solutions to support economic
growth and climate resilience.

The spatial analysis of energy research in East Africa
reveals significant variations in research contributions
across countries. The results show that Ethiopia, Kenya,
and Tanzania are the most frequently studied nations,
whereas smaller states like Comoros and Seychelles
receive comparatively less attention. The top contribut-
ing institutions are Addis Ababa University, Makerere
University, and the University of Rwanda. Global colla-
borations play a crucial role in enhancing energy
research in East Africa, with the United Kingdom, the
United States, and Germany among the top contribut-
ing countries. The temporal analysis shows that energy
research in the region has grown significantly, especially
in the past five years. The results also show an inter-
disciplinary nature of energy research in the study area,
with strong contributions from environmental science,
engineering, and social sciences.

While the present bibliometric analysis is compre-
hensive in examining publication patterns and research
themes, it has several limitations. First, the study
focused on English-language publications indexed in
the Scopus database, overlooking valuable research pub-
lished in local languages or regional journals that may
not be internationally indexed. Second, the analysis did
not examine the quality indicators of individual
publications beyond citation counts, such as the meth-
odological approaches used (e.g. empirical vs. theoreti-
cal, quantitative vs. qualitative), the practical
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implementation of research findings, or the actual
impact of the research on energy policy and develop-
ment in East Africa.

Future research should address these gaps by incor-
porating publications from local repositories and non-
English sources, analyzing the methodological details of
studies, examining the translation of research into pol-
icy and practice, and investigating the demographics of
contributing researchers. Additionally, future studies
should employ advanced text mining techniques for
deeper content analysis and utilize structural equation
modeling to examine relationships between research
themes, funding patterns, and collaboration networks.
By addressing these gaps and promoting more holistic
research, East Africa can better position itself to meet its
energy demands, enhance sustainability, and contribute
to global energy and development goals.
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