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Abstract. As an alternative to the linear economy concept, the circular economy (CE) is growing 
in popularity among researchers, governments, and organisations. It is a waste-elimination 
concept that takes, creates, uses, and regenerates materials. Although the CE concept has been 
adopted in a variety of industries and countries, its application in Africa, particularly in the built 
environment sector, is still in its early stages. A lack of adequate research on the subject could 
be one of the reasons for the slow uptake in the built environment. In this context, the study 
provides an overview of publications focusing on CE in Africa’s built environment from 2001 
to 2021. Through the Web of Science database, this study identifies various key topics and CE 
implementation methods in Africa using bibliometric analysis. The findings show that 92 
publications in Africa focused on CE and the built environment over a 20-year period. Using the 
VOS viewer software, data analysis focused on the document type, year of publication, journal 
distribution, top authors, most cited publication, and keywords. In conclusion, the study suggests 
that vigorous research on the CE concept be conducted, with a focus on waste minimisation, in 
order to reduce pollution in the long run. 

1. Introduction 
The need to meet the ever-increasing global population's high demands continued to have both positive 
and negative effects on the environment. The positive impacts could include financial benefits such as 
increased internally generated revenue, taxes, and gross domestic products. However, the negative 
effects outweigh the positive, resulting in environmental challenges such as global warming, climate 
change, pollution, biodiversity loss, resource depletion, deforestation, and waste. The majority of these 
issues can be traced back to the linear economy system, in which raw materials are extracted, 
manufactured into products, which are used by consumers, and then discarded once their useful lives 
are over. As a potential solution to these challenges, the circular economy (CE) has been advocated [1]. 
As an alternative to the linear economy, the CE regenerates products at the end of their useful lives, 
ensuring system circularity and closing the loop.  

CE is defined as “an industrial economy that is restorative or regenerative by intention and design” 
[2, p14]. This definition sheds light on the numerous benefits associated with the concept of CE, which 
Sehnem et al. [3] classified into four categories: environmental, economic, operational, and social 
benefits. Environmental benefits of CE include waste diversion and emission reduction [4], reduced raw 
material use [5,6], eco-efficiency [7], reduced carbon and glasshouse gas emissions [8,9], and improved 
environmental performance through product repair and refurbishment [10]. In terms of economic 
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benefits, CE adoption can provide significant financial profits [5], reduce risks, create a win-win 
situation [11], enhance value creation [12] by reducing costs or increasing profits [3], improve market 
share [13] and increased sales growth from product reconditioning and remanufacturing [10]. The 
operational benefits of the CE are embedded in product quality improvements, efficiency, and higher 
levels of services [5,14] while the social benefits include community development, job creation, 
improved social welfare, customers benefit, eco-development, food security, transparency, social equity, 
and improved worker health and safety [5,11,12,15-18]. 

The number of studies has increased exponentially because of the numerous benefits of the CE and 
several successful applications. Apart from the common industries (Textile, Agriculture, Steel, and 
Manufacturing) where CE has been used, its application has now been expanded to include hospitality, 
tourism, and pharmaceutical. Sorin and Sivarajah [19], for example, investigated CE in the Scandinavian 
hospitality industry. Similarly, Rudan et al. [20] investigated the impact of CE on Croatian cultural 
tourism, while Ang et al. [21] developed a 9R pharmaceutical manufacturing framework based on the 
CE model. Furthermore, numerous studies have been conducted to investigate the application and/or 
implementation of the CE concept in various countries and regions around the world. While some studies 
have compared the CE across countries and continents (See [22,23]), others have compared it across 
industries, indicating the level of research and number of applications/implementations that have 
occurred. Unfortunately, the use of CE in Africa, particularly in the built environment, is still in its 
infancy. When compared to other continents, the application of CE in the continent remains largely 
sparse. One of the reasons for the slow uptake in the built environment and other industries in African 
countries could be a lack of adequate research on the subject. 

The aim of this paper is to examine studies on circular economy in Africa's built environment and 
identify future research directions by identifying academic documents published between 2001 and 
2021. The objectives of the study are to: 

 Identify main authors that contributed to the research on CE in Africa 
 Identify keywords used by authors to research CE in Africa 

By examining the growth of CE research in Africa over a 20-year period, this study adds to the body of 
knowledge. It provides bibliometric analysis of authors, publishers, and journals (including citations, 
co-citations, affiliations, and top authors). The research also looks at keywords in order to identify and 
interpret word clusters. The rest of the paper is divided into three sections. The section that follows 
discusses the materials and methods used to select the academic documents examined in this study. The 
results and discussions came next, with the final section focusing on the study's conclusions. 

2. Materials and Methods 
To collect data for this study, a bibliometric analysis was performed. Bibliometric research, as a 
statistical analysis (i.e., meta-analysis) strategy, analyses publication patterns on a specific research 
topic over time and evaluates the state of a specific research area to identify key components and 
underlying theoretical frameworks [24]. Bibliometrics has been widely used to investigate articles on 
the concept of circular economy, yielding analyses such as authorship, affiliation, keywords, citation, 
and co-citation [22,25-27]. In four stages, this study used bibliometric analysis to identify, specify, and 
analyse articles on various key topics and circular economy implementation methods in Africa.  

2.1. Stage 1- Determining the search terms 
When searching for articles on a specific topic or research area, determining the keywords is a great 
place to start. According to Türkeli et al. [22], there are three ways to run a query: use the key concept 
literally, substitute character(s) with wildcards, and use an extended semantic set of research-specific 
keywords. To ensure that appropriate peer-reviewed articles were included, the keywords were 
identified based on the topic of discussion. The main research keyword "circular economy" was 
combined with context-specific keywords "built environment" and "Africa." We used the phrases 
"*circular* *economy*," "*buil* *environ*," and "*Africa*" to capture phrases related to the key 
concept.   
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2.2. Stage 2 – Citation index database selection and literature search 
Due to its strict screening processes and the availability of reputable scientific citation indexes for built 
environment topics [28], data for this study was obtained entirely from ISI Web of Science (WoS). 
When compared to other databases, WoS provides comprehensive and consistent records [29]. 
Considering this, we chose the WoS database for this study. The search query and the selection criteria, 
which include timeframe, language, and document category, are shown in Table 1. Because authors 
express research keywords in a variety of ways, the Boolean operators ("AND" and "OR") were used to 
consolidate the keywords in order to achieve more systematic and robust results [30]. Similarly, a test 
run of the query search that only returned journal articles yielded a small number of journal articles. As 
a result, the search included conference papers and books. 

Table 1. Procedure for publications extraction 

Source Input variables 
Web of Science (WoS) 
search query 

TITLE-ABS-KEY (‘‘circular economy’’ or ‘‘resource saving’’ or 
‘‘resource conservation’’ or ‘‘circular society’’ or ‘‘recycling society’’ 
or ‘‘ecological industry’’ or ‘‘eco-industry’’ or ‘‘regeneration resources 
industry’’ or ‘‘resource recycling industry’’) AND "buil*" AND 
"Africa") 

Time 2001 – 2021 
Inclusion criteria Book, Journal, and Conference 

English only 
Publications focusing on circular economy in the context of the built 
environment in Africa 

 

2.3. Stage 3 – Selection of data analysis tool 
For this study, the VOSviewer was chosen over other data visualisation tools such as Bib-Excel, Cite-
Space, Hite-Space, HistCite, and Gephi. This is due to its ease of use and user-friendly interface [31]. 
Furthermore, it has been used for a number of built-environment-related studies and has gained 
popularity among construction researchers. For example, Owojori et al. [32] used it in a study on 
building adaptive reuse. Wang et al. [33] used it in their study on construction megaprojects. 

2.4. Stage 4 – Analysis of Data 
The bibliometric tool was used to quantitatively analyse the contents of the articles. The VOSviewer 
was used to analyse indicators such as word co-occurrence, number of citations, number of articles, 
keywords, and journals, as well as the relationship between them (version 1.6.16). The software assisted 
with the network analysis, making the results easy to understand. 
 

3. Findings and Discussion 
An initial search yielded 387 documents, and a thorough examination revealed that some non-African 
countries were included on the list. As a result, the WoS website's "Redefined By" tool was used to limit 
the results to African countries only, yielding a total of 92 publications. This implies that researchers 
conducting bibliometric analyses should carefully review all documents retrieved from WoS, as they 
may contain irrelevant information that must be removed to ensure accurate reporting and analyses. The 
92 publications were identified from three categories, as shown in Figure 1, with journal articles (68) 
contributing the most, conference papers (23), and book chapters (one) contributing the least. The 
implication of this finding is that journal articles have the potential to reach a larger audience over time. 

Figure 2 depicts the number of publications per year, indicating that the first was in 2002, with a total 
of four publications that year. In 2003, 2004, 2006, 2008, 2010, and 2011, the research on circular 
economy in Africa's built environment saw a period of low publication, with two or fewer documents 
published each year. It is expected that, as with other innovations or concepts, the number of publications 
will increase exponentially after the first publication in 2002. However, publication output has been 
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volatile. Over the years, there has been more thought and study of the concept to determine whether it 
will be a good fit for the continent. However, the number of publications increased in 2009, reaching 
six, before declining in the following years until 2014, when it increased again. The number of 
publications reached nine in 2016, with the highest (12) in 2019. Six papers had been published as of 
October 2021, implying that there may be a few more for the year, but if not, it could be a sign of a 
downward trend, as seen in the year 2020 when compared to 2019. This finding implies that more 
research on circular economy should be conducted, even though Africa is lagging in the adoption and 
implementation of the concept and other environmental strategies. The more physical applications of 
the CE seen in other parts of the world, the more likely it will be accepted and researched in Africa. 

 
Figure 1. Document types. 

 
 

 

Figure 2. Number of publications per year 
 

Between 2001 and 2021, a total of 282 authors conducted research on CE in Africa's built 
environment. Only five of the 282 authors had two publications, while the remaining 277 had one. This 
study identifies information about the top ten authors, including their names, affiliations, and number of 
citations (Table 2). The authors were ranked based on the number of citations since they all have at least 
one publication each. 
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Table 2. Top Authors 

Author’s name Affiliation Citations Rank 

Smith-Adao, L.B. Council for Scientific Industrial Research (CSIR) 92 1 

Snaddon, K. Freshwater Research Centre 92 1 

Van deventer, H. Council for Scientific Industrial Research (CSIR) 92 1 

Tittonell, P. National Council for Science and Technology 83 4 

Van wilgen, B.W. Stellenbosch University 57 5 

Wannenburg, A. Stellenbosch University 57 5 

Sanginga, N. CGIAR 45 7 

Woomer P.I. CGIAR 45 7 

Vogel, C. Cape Town University 42 9 

Windapo, A.O. Cape Town University 42 9 

 
In total, 33 publishers contributed to the creation of 92 documents on CE research in Africa. 

According to the data, Elsevier had the greatest number of publications (24) followed by Taylor and 
Francis (9), Springer Nature (9), MDPI (6), Aosis (4), and Wiley (4). Table 3 shows a list of publishers 
with three or more publications on CE in Africa. Similarly, Table 3 lists the top seven journals in terms 
of the number of articles published thus far. The bibliographic coupling of journals with minimum of 
two publications and at least 1 citation as shown in Figure 3 through the density visualisation revealed 
only three journals (Journal of Cleaner production, Sustainability and Water SA). Journal of cleaner 
production had a minimum of two documents with 33 citations, MDPI Sustainability journal had three 
documents with 67 citations while Water SA had two documents with six citations. This finding gives 
an insight into the research direction and area of concentration based on the scope of the journals. 

Table 3. Top 7 journals 

Journal title Publisher Cite Score Number of 
documents 

% of 92 

Physics and Chemistry of the 
earth 

Elsevier 5.0 3 3.261% 

Sustainability MDPI 3.9 3 3.231% 
Water SA WRC 2.1 3 3.261% 
ACTA Horticulturae ISHS 0.7 2 2.174% 
Journal of Cleaner 
Production 

Elsevier 13.1 2 2.174% 

Land Use Policy Elsevier 7.5 2 2.174% 
South African Journal of 
Wildlife Research 

Southern African Wildlife 
Management Association 
(SAWMA) 

- 2 2.174% 
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Figure 3. Bibliographic coupling of journals 

 
An investigation of author affiliations reveals that the University of Cape Town (UCT) ranked 

highest with ten publications. As a public university, UCT is ranked first in Africa and 109th in the 
world by the latest 2022 Times Higher Education World University Rankings.  The emphasis on research 
at UCT may be responsible for this outcome. Table 4 shows a list of affiliations with two or more 
publications. It is clear from the results that the bulk of research on circular economy and its related 
concepts in Africa was conducted by authors from South Africa. This suggests that authors from South 
Africa are leading the charge for CE research and may be on the right track to finding long-term solutions 
to environmental challenges. To assess the link strength among authors, a co-authorship analysis was 
performed using authors and countries as units of analysis. Figure 4 shows that ten authors (Reyers 
Belinda, Maherry Ashton, Hill Liesl, Snaddon Kate, Roux Dirk, Nel Jeanne, Smith-Adao Lindie, van 
deventer Heidi, Driver Amanda, and Petersen Chantel) had the strongest link based on a minimum of 
40 citations. This suggests that the collaboration among these authors is the strongest when compared 
to others. In terms of the countries with link based on minimum number of documents (1) and citations 
(10), South Africa had the strongest link (32 documents and 533 citations) followed by Zimbabwe (3 
documents and 295 citations), Zambia (2 documents and 24 citations), Tanzania (1 document and 23 
citations), and Namibia (1 document and 23 citations). 

Table 4. Authors’ affiliation 

Affiliation Country Number of 
documents 

% of 92 

University of Cape Town South Africa 10 10.870% 
Stellenbosch University South Africa 8 8.696% 
University of KwaZulu Natal South Africa 8 8.696% 
Rhodes University South Africa 6 6.522% 
University of Johannesburg South Africa 6 6.522% 
University of Pretoria South Africa 6 6.522% 
University of Witwatersrand South Africa 6 6.522% 
Nelson Mandela University South Africa 5 5.435% 
South African National Park South Africa 4 4.348% 
CGIAR International 3 3.261% 
Council for Scientific Industrial Research (CSIR)  South Africa 3 3.261% 
University of South Africa South Africa 3 3.261% 
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Agricultural Research Council of South Africa South Africa 2 2.174% 
North-West University South Africa 2 2.174% 
Universite Abou Bekr Belkaid Algeria 2 2.174% 
University of Dar Es Salaam Tanzania 2 2.174% 
University of Limpopo South Africa 2 2.174% 
University of the Free State South Africa 2 2.174% 
University of Zambia Zambia 2 2.174% 

 

 

Figure 4. Density visualisation of authors 
 

Using the VOSviewer software, categories in which research on CE in Africa had been conducted 
were examined based on the number of documents. The minimum number of documents was set at three, 
and the results show that environmental studies ranked the highest with 17 documents. It is worth noting 
that that every category with three or more documents is directly and/or indirectly related to the built 
environment. 

Table 5. WoS Categories 

WoS Categories Number of documents % of 92 
Environmental Studies 17 18.478% 
Environmental Science 16 17.391% 
Green Sustainable Science Technology 13 14.130% 
Ecology 12 13.043% 
Water Resources 12 13.043% 
Biodiversity Conservation 8 8.696% 
Geography 7 7.609% 
Agronomy 6 6.522% 
Energy Fuels 5 5.435% 
Regional Urban Planning 5 5.435% 
Engineering Environmental 4 4.348% 
Geosciences Multidisciplinary 4 4.348% 
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Management 4 4.348% 
Meteorology Atmospheric Sciences 4 4.348% 
Development Studies 3 3.261% 
Economics 3 3.261% 
Engineering Electrical Electronic 3 3.261% 
Marine Freshwater Biology 3 3.261% 
Urban Studies 3 3.261% 

 

3.1. Keywords 

To identify the cluster of keywords from the 92 selected documents on CE in Africa, a keyword co-
occurrence analysis was performed. When the minimum number was set at one, the bibliometric analysis 
yielded 331 keywords in total. However, in order to display the most associated keywords, the minimum 
number was set at two, and a total of 36 keywords in five clusters (depicted in colours) with a strength 
link of 120 were obtained (see Figure 5). 

 
Figure 5. Overlay visualisation of keywords 

 
The first cluster shown in red in the network visualisation (Figure 5), comprised nine keywords, 

which are biodiversity, biodiversity conservation, challenges, comanagement, ecosystem, land, model, 
objects, and science. The second cluster shown in green consists of eight keywords - community 
participation, energy conservation, energy efficiency, renewable energy, resource management, 
sustainable development, water, and water conservation. As shown in Figure 5, the third cluster in blue, 
comprised seven keywords including climate change, ecology, ecosystem services, impact, land-use, 
quality, and sustainable agriculture. Similarly, the fourth cluster in yellow had seven keywords, which 
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are conservation, conflict, environmental management, governance, management, and protected areas 
while the fifth cluster (purple) included 5 keywords namely sustainability, intensification, adoption, food 
security, and residue management. 

Based on the aforementioned clusters, keywords used in the study of CE in Africa can be classified 
into five clusters: challenges (cluster 1), sustainable development goals (cluster 2), environment (cluster 
3), management (cluster 4), and sustainability (cluster 5). The challenges (cluster 1) are related to studies 
identifying issues affecting biodiversity, land, and ecosystems, as well as proposing solutions through 
science and research in the form of conceptual and theoretical models. Sustainable development goals 
(cluster 2) studies attempted to identify various ways to reduce environmental footprints through energy 
conservation, energy efficiency, and resource management. Publications classified as environment 
(cluster 3) examined interesting and current themes on ecology, climate change, and the ecosystem, 
similar to cluster 2. Several management systems and strategies that could improve the implementation 
of the circular economy concept in Africa served as the foundation for publications classified as cluster 
4. Cluster 5 studies focused on achieving sustainability through intensification and the implementation 
of strategies, with a particular emphasis on food security.  

The overlay visualisation shows emerging keywords based on the year of publication. As illustrated 
in Figure 6, emerging keywords are those highlighted in yellow that cross three clusters (1, 3, and 4). It 
is worth noting that most emerging keywords are from the management cluster, implying that CE 
research in Africa is leaning towards effective resource management. Figure 7 depicts the average 
citation of the keywords, indicating that cluster 5 keywords (intensification, adoption, and residue 
management) have the highest citations. The implication of this finding is that researchers who are 
considering or are currently studying the CE concept and its potential applications should concentrate 
on the current trend to increase publications in this area. The Ellen McArthur Foundation's recently 
concluded 7-week programme titled "Inside the Circular Economy: Africa" is hoped to spur more 
research into the circular economy, particularly in the built environment, which was discussed during 
week 5 of the event. Similarly, the recently concluded COP26, where over 130 countries pledged to end 
deforestation by 2030 and achieve net-zero emissions by 2050, may spur CE research in Africa. As a 
result, policymakers may need to consider the current research trend to identify potential policies that 
can improve the use of CE in the built environment. Professional bodies in the built environment may 
build on existing and current research trends to raise awareness and initiate additional CE research. 

 
Figure 6. Overlay visualisation of emerging keywords 
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Figure 7. Average citation 

 

4. Conclusions and Further Research 
Using the web of science database, this paper examined published academic documents focusing on CE 
in Africa. According to the findings, the number of publications was on a roller-coaster from 2001 to 
2021, with no discernible growth pattern. The keywords discussed in the 92 publications retrieved 
focused on five clusters, which were renamed challenges (cluster 1), sustainable development goals 
(cluster 2), environment (cluster 3), management (cluster 4), and sustainability (cluster 5). These clusters 
are all related to the built environment, either directly or indirectly, implying the need for additional 
research, particularly in areas that have not been covered. Holistic research has the potential to pique 
people's interest in its application while also improving resource efficiency and reducing waste in the 
long run. 

Most published articles are from South Africa, indicating that the country is a leader in CE research 
and application. Other countries, however, such as Namibia, Tanzania, Zambia, Zimbabwe, Kenya, 
Nigeria, and Morocco, are becoming more prominent in CE research. Because this study only examined 
data from WoS out of a variety of databases containing published academic documents. Future research 
could investigate other databases and compare the results. Similarly, the CE implementation in Africa 
could be compared to those of other continents such as Europe, Asia, Oceania, South America, and 
North America to identify growth patterns and other challenges that are specific to each. 
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