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Abstract: More and more, waste generated in most parts of the Western world has been recycled
and transformed into new circularity products. However, managing waste within Sub-Saharan
Africa (SSA), such as in Ghana, has become a challenge due to the continued practice of the old
traditional linear waste economy, that is, the taking, making and disposing methods of management,
representing a threat to global environmental sustainability. Despite the need to revise current linear
waste management (WM) in order to turn to the circular economy (CE) model, which consists of the
concept of renew, remake and share, to advance sustainable development, a number of factors restrict
the CE realization in practice, specifically in developing countries. An integrative methodology
was used in this article to identify some of the challenges that hinder the achievement of CE in SSA
countries. The results revealed the absence of educational programs and public awareness of waste
management activities. The findings also highlight the lack of political will, funding and national
policies on WM as some of the most significant issues. The study contributes to further encouraging
policymakers and policy implementers, entrepreneurs and relevant interested groups to commit
resources to sustainable WM services aiming to advancing CE in SSA countries.

Keywords: waste management (WM); circular economy (CE); Sub-Saharan Africa (SSA); sustainability

1. Introduction

In recent years, waste management (WM) has become an issue in developed and
developing countries [1], especially in the Sub-Saharan Africa (SSA) region [2–5]. The
high volume of waste generated in SSA is attributed to rapid population growth and
industrialization [6,7]. As shown in Figure 1, about 1.09 billion people were living in Africa
in 2012 [8], producing about 125 million tons of waste [9], an increase resulting from the
estimated growth rate by Tabutin [10], anticipating population growth to Africa, already in
1991, growth trend confirmed by the United Nations [11].

The volume of waste by SSA countries increased by 55 million tons from 2012 to
2019 [12], resulting in a population size of approximately 1.31 billion in 2019, while in 2025,
the SSA waste is expected to increase to 244 billion tons, with an anticipated population
size of about 1.50 billion [10–12], as shown in the Figure 2. According to the Water and
Sanitation Program (WSP) 2012 report [13], improper waste disposal costs Ghana USD 290
million annually, equivalent to 1.6% of the country’s gross domestic product (GDP) and
USD 3 billion in Nigeria, representing 1.3% of GDP yearly. According to the same report,
Zambia, Liberia, Madagascar and Kenya spend USD 195 million, 17.5 million, 103 million
and 324 million, respectively, annually on indiscriminate waste disposal, representing a
range of 0.9% to 2% of each country’s GDP.
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Figure 1. Anticipated trend of population growth and waste generation from 2012 to 2025 
within SSA, data from Tieso [8], Scarlat et al. [9], Tabutin [10], United Nations [11] and Ayeleru et 
al. [12]. 

It should be recognized that there are efforts being made to deal with the challenges 
of WM in SSA through various development international partners. For instance, Galan 
[14] indicated that the United Nation’s Environment Programme (UNEP), in collaboration 
with the Global Environment Facility, Government of Nigeria, is promoting CE through 
recycling to minimize waste generation. Specifically, the partnership supports self-sus-
taining CE approaches for the electronics WM in Nigeria. The objective of this action is to 
address the challenges represented by the current electronic waste management practices 
which affect the environment and human health. The project was to process half a million 
tons of electronic waste annually. In addition, it aims to encourage electronic producers 
to assume responsibility for their products’ end-of-life and support related regulations 
and legislation. 

In Ghana, Zoomlion Ghana Limited [15], a private WM company backed by the Gha-
naian Government and the Hungarian Government, built a composting and recycling 
plant to enhance WM services to protect the environment, as well as to contribute to CE. 
In Kenya, the Ministry of Environment and Natural Resources have started a project 
named nationally appropriate mitigation action—CE municipal solid WM approach for 
urban areas in 2017 [16]. The essence is to move away from the huge volumes of wastes 
from the disposal sites, towards recycling. Similarly, South Africa has a CE guideline for 
a development project in partnership with UNEP [17] This was for the South African gov-
ernment to focus on CE for sustainable consumption and production. 
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Figure 1. Anticipated trend of population growth and waste generation from 2012 to 2025 within
SSA, data from Tieso [8], Scarlat et al. [9], Tabutin [10], United Nations [11] and Ayeleru et al. [12].

It should be recognized that there are efforts being made to deal with the challenges of
WM in SSA through various development international partners. For instance, Galan [14]
indicated that the United Nation’s Environment Programme (UNEP), in collaboration with
the Global Environment Facility, Government of Nigeria, is promoting CE through recycling
to minimize waste generation. Specifically, the partnership supports self-sustaining CE
approaches for the electronics WM in Nigeria. The objective of this action is to address
the challenges represented by the current electronic waste management practices which
affect the environment and human health. The project was to process half a million tons of
electronic waste annually. In addition, it aims to encourage electronic producers to assume
responsibility for their products’ end-of-life and support related regulations and legislation.

In Ghana, Zoomlion Ghana Limited [15], a private WM company backed by the
Ghanaian Government and the Hungarian Government, built a composting and recycling
plant to enhance WM services to protect the environment, as well as to contribute to
CE. In Kenya, the Ministry of Environment and Natural Resources have started a project
named nationally appropriate mitigation action—CE municipal solid WM approach for
urban areas in 2017 [16]. The essence is to move away from the huge volumes of wastes
from the disposal sites, towards recycling. Similarly, South Africa has a CE guideline
for a development project in partnership with UNEP [17] This was for the South African
government to focus on CE for sustainable consumption and production.

Waste generated is grouped into decomposable either chemically or biologically, i.e.,
organics, partially degradable, for example, sludge [18], and non-degradable, i.e., electronic,
metal, and plastics [19]. However, waste in SSA has a large composition of organic (57%)
and other partially degradable contents of 22% [20] as shown in Figure 3. This type of
waste can undergo anaerobic and aerobic decomposition [21,22]. Therefore, when waste is
improperly managed, it has a negative influence on both human health and the environment
by serving as grounds for infections and emitting gases, among many other diverse types
of pollution [23–25].
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Figure 3. Waste composition in SSA, data from United Nations [20], Hoornweg and Bhada-Tata [26].

Though waste is considered a valuable resource [2,27–30] within the SSA region,
countries like Somalia, Congo, Sudan, and Zimbabwe primarily practice WM linearly,
i.e., take–make–dispose [31], while some of the countries such as Ghana, Nigeria, South
Africa, Ethiopia, Kenya, Rwanda, Namibia, and Ivory Coast, among others, either fully or
partially practice recycling [28] and some form of CE. Because of the linear material flow
economy and the partial WM recycling practice, the SSA countries cannot fully recover
waste materials and give them useful purposes. Hence, these countries cannot retrieve
valuable resources from their waste and re-introduce them into the local economy. It,
therefore, becomes challenging to enhance the growth of the local economy. Furthermore,
the recovery of valuables such as plastics for recycling and organic components for com-
posting from the waste, contributes to the reduction of the volumes to be disposed of. It
also helps to break the chain of disease transmission which aids in the strengthening of
public health [32]. It also, contributes to advance sustainable development goals (SDGs),
good health and well-being for humans at all ages (SDG, 3), clean water and sanitation
(SDG 6), sustainable cities and communities (SDG11) and responsible consumption and
production (SDG 12) [33,34]. The CE strategy provides support to become closer to what
other developed nations in the world are currently practicing [35].

The CE concept is considered a better efficiency to enhance sustainable WM [36], under
which waste materials are transformed into new products. This is the best alternative way
of transitioning from the traditional linear waste flow economy [37,38] towards the CE [39].
Therefore, the current linear model and the partial recycling of managing waste in some
SSA countries needs to move towards material circularity, which will ensure the sustainable
growth of the economy through optimization of resources, reduction of raw material
consumption and recovering waste materials through recycling for second life [40–42],
moving from the linear economy model built on a take–make–consume–throw-away pattern,
as illustrated by Soysa [43]. In this way, waste materials could be managed more efficiently
in a CE by reusing items and resources, while encouraging the use of renewable resources
through sustainable ecological practices.
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The CE is an economic model aiming to sustainably produce goods and services
by reducing resource consumption and waste generation through recovered materials,
water and energy production [44]. Studies by Kalmykova et al. [45], Ekins et al. [46] and
Allen et al. [47] have shown that the CE will contribute to reducing the pressure on the
environment and improve the safety of the supply of raw materials as well as increase the
competitiveness among industry players, inspiring innovation and enhancing economic
growth [48]. One of the best strategies to ensure sustainable WM is to adopt the CE business
model [49]. This requires appropriate technology and simple tools and equipment to be
used by well-trained personnel for the results to be attained.

Though CE is not fully practiced in some SSA countries, there is recognition of its
potential to contribute to economic growth [50]. Therefore, governments, private orga-
nizations, and other social groups must implement the CE for sustainable development.
Given that, this paper focuses on the barriers and challenges to WM practices hindering the
realization of CE in SSA countries. An integrative methodological approach consisting of
peer-reviewed journals and press releases from the internationally recognized organizations
was used to collect data for analysis, from 2018 to 2021. The results are discussed based on
the barriers and challenges associated with the transitioning from the traditional WM to a
CE within SSA. This study points out specific recommendations for the possible operational-
ization of the CE implementation within a sustainable WM context in SSA, where this topic
assumes a crucial importance. The results will be vital in helping SSA countries to develop
CE policies and guidelines for the WM sector of the economy, including local government
planning, education and research, thus moving closer to advancing the SDGs, specifically
SDG’s 3, 6 and 11 [51]. The study will also help policymakers, policy implementers, private
entrepreneurs, researchers, non-governmental organizations (NGO’s), and other social
bodies in SSA to promote policies and standard frameworks for CE in order to advance
sustainable development in this region.

The novelty of this study approach is evident within the existing and practiced tra-
ditional linear economy concept of WM, which needs to move towards CE, where waste
materials are transformed and new goods and services are produced, contributing to
overall sustainable development in the SSA. Therefore, raising awareness on this specific
topic is essential in addressing the scope of sustainability in SSA countries, such as Ghana,
supporting the reduction of consumption patterns, as pointed out by Romero-Hernández
and Romero [52].

2. Methodology

An integrative research approach, suggested by Romero-Hernández and Romero [52]
and Debrah et al. [53], was used in this study, as shown in Figure 4. Secondary data was
obtained from existing primary data studies intending to solve issues of WM through
CE for a greater level of awareness. For this purpose, an expert-driven literature review
was performed [54]. The data collected was critically reviewed in order to generate new
knowledge for a better assessment of the problems and barriers in this respect [53,55].
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Figure 4. Integrative approach used in this study, adapted from Filho et al. [56].

To recognize the problems associated with the implementation of CE in SSA, men-
tioned above, secondary data was collected from WM companies, government agencies,
and press releases from recognized institutions such as the Africa Circular Economy Al-
liance (ACEA) [57].

In order to revise the literature on the topic, information was also collected from
publications in databases such as Scopus, Web of Science and Google Scholar. The syntax
for the search of the article was ‘Challenges’, AND ‘waste management’, AND ‘circular
economy’, AND ‘Sub-Saharan Africa’. In determining the appropriate content for this study,
the publications were restricted to 2018–2021. Other inclusion criteria were peer-reviewed
scientific articles, journals written in English, aimed at government policies, CE funding,
and WM awareness at all levels. The studies mainly focused on SSA. An initial search for
the published articles and book chapters identified 124,000 publications. The combination
of all keywords reduced the search articles to 127. Fifteen (15) articles remained after
considering the inclusion criteria and removing duplicates, using ZOTERO bibliographic
software. After the rigorous screening, six articles were linked to issues related to CE in SSA,
as shown in Figure 5, based on Panigrahi and Dubey [58] and Yu et al. [59] methodology.

A summary of the studied articles by Ali et al. [60] in Ghana, Owebor et al. [61] in
Nigeria, Mmereki [62] in Botswana, Ayeleru et al. [12], Ijoma et al. [63] and Somé [64]
indicates law enforcement, political will, and funding as the major issues for WM within
SSA.

The study used integrative analysis to understand the following:

• The policies and regulations of CEs in SSA;
• The support and funds to practice CE;
• The human resource in WM towards CE;
• The awareness about WM towards CE.

This study should provide a clear understanding of existing issues that create a gap
between MW and the CE in SSA, for better-informed knowledge and recommendations
assisting decision-makers and research in SSA in order to advance sustainable development.
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3. Results and Discussion
3.1. Obstacles Hindering the Movement of Managing Waste from a Linear Economy to
Circular Economy

The studies by Ayeleru et al. [12] and Diaz [65] indicate several factors that represent
limitations for countries in SSA to fully implement the WM model of CE. These range from
inadequate or absence of policies and regulations respecting WM, insufficient funding,
lack of commitment and political will to implement CE, low capacity of the personnel
actively involved in the WM, and lack of investment in the sector by the governments and
entrepreneurs.

3.2. Lack of National Policies and Regulations

The literature shows that there are inadequate policies and regulations among the SSA
countries such as Guinea, Sudan, Southern Sudan, Sierra Leone and Somalia [64]. The lack
of regulations has made it difficult to change from the traditional linear way of managing
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waste to a CE model. It should be noted that the absence of relevant national policies and
regulations to guide and provide control measures for WM activities in SSA countries make
it difficult for counties and metropolitan, municipal, and district assemblies to regulate and
supervise the most appropriate options of waste streams to deal with [32,66,67], particularly
when most policies are designed to follow the overall national goals. There may be specific
cases where policies, laws, and regulations are available. However, the policies are not
up to the times, so applying them, combined with a weak enforcement system, makes it
very difficult to see any meaningful changes in the WM services within the SSA context.
This situation makes it quite strenuous for society to be involved and participate at the
domestic level, for the segregation of waste. Additionally, in SSA countries, government
failure to enforce environmental legislation has resulted in a culture of lassitude, reducing
the effectiveness of WM in general [32,68].

The SSA countries, including Rwanda, South Africa, Ivory Coast, Ghana and Nigeria,
have initiated an ACEA to facilitate seminars, training and workshops to enhance the
CE practice among member countries [57]. That alliance also intended to encourage
sustainability partnerships, create coalitions for the implementation of existing projects on
the CE and pilot ones, and facilitate the development of a group of African leaders who will
lead the CE implementation. The scope of this organization covers, but is not limited to, the
proper understanding of food waste, setting up effective systems of collection, strategically
planning and installing sorting, pre-processing and recycling plants for operations, give
incentives such as finance at national level and support for product design for reuse and
recycling of related waste products. African countries such as Ghana, Nigeria, Rwanda,
Ethiopia, South Africa, Senegal and Kenya have accepted the conditions of being part of
the alliance. However, the main objective of this alliance is yet to be spelt out to all SSA
countries. It will also contribute to curbing the practice where state institutions in SSA aim
to use current policies and regulations in developed countries without fully considering
the cost involved in implementing them [69] in the SSA region. This results in a situation
where WM projects begin with the notion to include a CE model, but are abandoned
without completion. This does not improve WM activities. Therefore, governments within
the SSA countries must be encouraged to promulgate clear and comprehensive policies
as well as related regulations on the CE, as has already been achieved by the European
Union [35,70] and in other parts of the world [71], to enhance and promote more efficient
use of resources, through CE. Additionally, there is the need to build strong WM and
related services, strengthen policies and regulations, harmonize, monitor and regularly
assess these policies for active enforcement to achieve CE results in the SSA context.

3.3. SSA Circular Economy Lacking Political Commitment and Investment

Overcoming the challenges associated with moving WM from the linear economy to
CE will require practical measures such as building WM infrastructure by the relevant
stakeholders [72]. These stakeholders, which include governments, private WM companies,
researchers, environmental groups, NGO’s and entrepreneurs in the SSA countries, need to
invest in the CE projects. Even though some investments, including the support to phase
out the use of plastic bags to promote sustainable consumption and production patterns in
Rwanda by the African Development Bank, are being made in the WM sector to transition
towards CE, much is expected to achieve the desired results. The opportunities to accelerate
CE principles in SSA are increasing steadily. Kenya, for instance, is taking advantage of
the emerging technologies towards better WM approaches by actively managing waste
collection services, sorting, composting and plastic recycling and purchasing waste from
waste materials pickers [73,74]. Ethiopia, on the other hand, has a new waste-to-energy
plant in the year 2017 that is set to transform and revolutionize the entire city’s approach to
dealing with waste [75]. The plant is estimated to incinerate 1400 tons daily, about 80% of
the city’s waste. This supplies Addis Ababa with 30 % of its household electricity needs
and assists in meeting international air quality emissions standards [76]. Additionally, in
Rwanda, the government, in conjunction with Enviroserve [77], has built the first e-waste
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recycling and refurbishing facility to process over 10,000 metric tons of waste per year [78].
The CE projects in Ghana, Kenya, Rwanda, Nigeria and Ethiopia, among others, have
many benefits, which include social transformation and economic innovation as indicated
by Barbaritano et al. [79] and Dung [80], with a summary of sustainability benefits, i.e.,
environmental, social and economic, presented in Table 1.

Table 1. Environmental, social and economic benefits derived from CE.

Benefits CE Reference

Environmental

CE encourages waste reduction,
control of emission of greenhouse

gases, recycling, and protection of the
environment by taking care of
end-of-life products through

modification. In addition, the CE
further ensures a reduction in the

importation of resources since some
of the raw materials used in

production could be obtained from
the materials in transition locally.

AUDA-UNEP [75]
Dung [80]

Schroeder et al. [81]
Guarnieri et al. [82]

Marino and Pariso [83]

Social

CE provides opportunities for job
creation. As a result, the youth earn a

living through employment
opportunities, leading to poverty

reduction, social transformation, and
mitigating social impacts, such as

climate change.

Debrah et al. [24]
AUDA-UNEP [75]

Economic

On the aspects of economics, CE
enhances technological and business
transformation, market innovation
and economic growth and trigger
competition among the local and

international organizations.

Smol et al. [84]
Awan et al. [85]

Bressanelli et al. [86]

The lack of political will is considered one of the main constraints affecting the desire
to provide solutions for sustainable WM [86]. According to Wilson and Velis [87], the lack
of political commitment culminates into insufficient funding for WM activities, and hence
achieving CE will require extra efforts at this level.

For SSA to attain CE requires an estimated amount of USD 6 to 42 billion to build
large-scale recycling and recovering technology-based plants [20]. However, due to the cost
involved in acquiring the WM technologies, entrepreneurs show little interest and are not
willing to commit funds to the CE projects. They rather prefer to invest in the linear flow
model economy, which requires less capital injection into the businesses but early recouping
of the profit on their investments [60]. Therefore, a better understanding of the challenges
associated with the transition from the linear WM model to a CE will encourage the political
leaders in SSA to commit more resources to ensure waste is adequately managed. This
is very important because there is an insufficient commitment by the decision makers,
such as political leaders, encouraging the preferences for cheaper disposal alternatives,
such as the use of unstructured disposal sites and open dumps instead of engineered
landfills [88,89]. It also has a long tie effect on the environment, health, and wellbeing
of the society and increases the cost to GDP of the SSA countries. A study conducted by
World Bank—WSP [13] indicates that 18 SSA countries, including Ghana, Congo, Uganda,
Kenya, Rwanda, Zambia, Nigeria, Benin and Chad, lose lots of money to WM. Additionally,
Mauritania, Niger, Madagascar, Mozambique and Burkina Faso lose USD 5.5 billion yearly
to poor sanitation, which is between 1 and 2.5% of GDP.

It is recognized that the major stakeholders prefer to commit financial resources to
visible projects such as road networks, school buildings and related infrastructure, resulting
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in high support from society rather than funding sustainable WM projects [90,91]. Even
though several benefits could be derived from sustainable environmental management,
including improved health and general wellbeing, it will require an additional financial
commitment. Moreover, only a few political leaders may be willing to invest in ‘politically
unpopular projects’, irrespective of how urgent the construction of a sanitary engineered
landfill or a modern composting plant is required to protect the environment [92].

3.4. Waste Management and Human Capacity

Studies have shown that the personnel capacity, mainly from the government sector
and private industry players who are actively involved in the planning, management
and, sometimes, execution of the processes, is lacking [93,94]. The technically trained
professionals in CE are absent in some SSA countries such as Angola, Burundi, Central
African Republic and Liberia, among others. This is because most of these professionals
prefer working in other sectors of the economy, for instance, in banking, the Environmental
Protection Agency (EPA) [95], insurance and NGO’s, which are attractive, lucrative and
more fulfilling [96] compared to the WM sector. Even though the sector requires several
professionals, including but not limited to sociologists, teachers, architects, planners, envi-
ronmentalists, lawyers, engineers, and financial analysts [97], to name but a few, they are
not readily available and willing to serve in the field. The staff available are not technically
trained to deal with the task at hand. There is, therefore, the need for professionally trained
personnel to be engaged and encouraged to participate in the field of WM, assigned specific
tasks based on knowledge, expertise and experience to achieve desired results.

The contributions from the CE field experts will accelerate and guarantee the attain-
ment of some of the SDGs, such as 3, 6, 11 and 12 [98] while successfully addressing the
barriers and challenges associated with WM in SSA countries.

3.5. Absence of Educational Programmes and Public Awareness of Waste Management

Analyzing the information collected indicates that some of the SSA countries, such
as Togo, Benin, Angola, Burundi, Somalia, Zimbabwe, Sudan, Guinea, Sierra Leone,
Chad, Congo and Eritrea, significantly and commonly lack educational programs such as
community-based training on CE, waste storage and segregation of electronic, plastic, food
and agricultural waste directed towards WM and related activities [4]. The primary issue is
the seemingly unavailability of policies on WM educational programs, which are supposed
to be geared towards the value chain of the CE at various stages of human endeavour to
address the linear economy. According to Franke and Remmele [99] and Debrah et al. [4],
incorporating CE into the curriculum of colleges and higher education institutions will be a
source of transformation for positive change for subsequent generations [100]. It is a fact
that environmental education for young people, both in the home and at school, should
be prioritized because it is an effective strategy to reduce waste [99]. This is expected to
change students’ approach and skills to solve problems to preserve future generations’
environmental resources. However, CE is yet to be completely included in the educational
curricula in most developing countries, including the SSA region [101–104] and Asia [105],
which will help in teaching, research programs and student activities [106]. This will aid the
students in acquiring knowledge, skills and interest in the area of WM and CE in particular.
In addition, specialized and customized training programs must be designed for the staff
directly involved in WM in the public sector and private companies. This will offer the
technical know-how to support the implementation and effective legislation and enforce-
ment of laws to ensure sustainable WM. Furthermore, at the political and governmental
levels, the training will build and impart the proper understanding and appreciation of
the importance of WM to help sound decision-making on WM issues [20]. In achieving
this, the full complement of professionals of all levels is required to implement the CE to
save the environment [106]. Furthermore, education will incorporate WM practices into the
daily lifestyles of the society [107,108] and create the needed awareness for a sustainable
environmental management towards CE. Because of the lack of comprehensive educational
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programs for CE within some SSA countries, the citizens have not had the opportunity
to fully take part in WM activities. As a result, society is not aware of how to participate
and contribute to sustainable WM solutions, particularly to CE. For SSA countries to move
away from a linear economy, citizens must be educated and encouraged to participate in
all activities towards CE at all stages of daily life [109,110], including behavior change.

4. SSA Future Prospects in Circular Economy

The CE is anticipated to assist in reducing resource waste and guarantee environmen-
tal sustainability [56,109]. The full implementation of CE in SSA countries is critical to
achieving the SDGs. However, the transition from the current linear economic model of
MW to CE, where the production and consumption patterns [111,112] need to be focused
on a sustainable environment, requires practically formulated policies and commitment
from major stakeholders, including WM companies, academia, entrepreneurs and govern-
ments [113]. Therefore, SSA countries leadership must be encouraged to embrace the CE
model and fully implement it to protect the environment by building WM infrastructure
and committing more financial resources. SSA countries need to endorse and enforce
environmental sanitation-related regulations and policies and develop the capacity of
the personnel involved in WM services. This will help to improve both economic and
environmental development [114]. Furthermore, SSA leaders must strictly follow the CE
model to boost products and service design, which will assist in preserving resources from
depletion, environmental deprivation, and generating less waste. Since the CE provides
a framework encouraging development, SSA countries must adopt it and develop it to
ensure environmental sustainability and contribute to achieve the SDGs.

5. Conclusions

WM is a significant setback in most SSA regions. Still, Ghana, South Africa, Rwanda,
Nigeria and Kenya, to mention a few countries, have partially invested in the infrastructure,
logistics and equipment, such as trucks for hauling waste, but less has been accomplished
in terms of approaching the CE model. Moving from the traditional WM method, i.e.,
take–make–dispose, to the repair, reuse, recycle method, transforming waste into new
products, aiming to achieve environmental, social and economic benefits for society has
not been fully realized within the SSA context.

In determining the factors hindering the practice of CE in SSA countries, this study
used an integrative research analysis to perform an expert-driven literature review, col-
lecting information from peer-reviewed scientific journals publications as well as data
from government agencies and releases from well-known international organizations such
as ACEA.

The results show that SSA countries have no adequate national policies to guide WM
towards a CE model. The results also reveal that there is no political will or enough funds in
SSA due to a lack of commitment for fully implementing the CE model. Additionally, in SSA,
the personnel needed to be actively involved in WM activities to move towards CE are at a
low-capacity level of knowledge. Therefore, advancing CE implementation in SSA countries
requires leadership commitment. In order to achieve the SDGs good health and well-being
(SDG3), clean water and sanitation (SDG6), sustainable cities and communities (SDG11)
and responsible consumption and production (SDG12), thus supporting global sustainable
development, there must be financial commitment to WM in SSA and human resources need
to be made available to allow a smooth transition from the traditional linear waste economy
to CE. Within the SSA region, the CE is imperative for creating the enabling environment for
sustainable WM. SSA countries are thus encouraged to promulgate, enhance and harmonize
the WM-related policies while enforcing environmental sanitation legislation to protect both
the environment and human health. Finally, SSA entrepreneurs need to invest in modern
WM technologies to accommodate the CE for sustainable development achievement in this
region. It is recommended that CE principles, related policies and regulations be adopted
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and strictly enforced by SSA countries to aid in the transition towards sustainable WM
practices, contributing to overall sustainable development.

6. Limitations

This research has some limitations. Though the findings are substantially represen-
tative, the data collected did not cover every SSA country. In addition, the CE is a new
concept in WM within SSA. As such, it is not fully operational in certain parts of SSA,
making it difficult to collect information on this topic in the region. Hence, future studies
on this subject are recommended to focus on emerging economies in SSA not practicing
CE to raise awareness on theses cross-cutting issues. The insights will assist in guiding
policymakers and research to formulate sustainable pathways to overcome the barriers to
effective WM, enhancing CE projects in SSA countries.
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