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Preface 

In this book, circularity is introduced and discussed as a driver of the 
UN Sustainable Development Goals (SDGs) and its progress in emerging 
and developing countries. As we move forward, we want to capture the 
realities of the circular economy concept as much as possible by moving 
quickly to the fascinating theoretical and practical progress across various 
sectors in these economies. The circular economy approach is inherently 
accompanied by a wide range of other issues, which one must address 
while exploring its progress path: early in the book, a state-of-the-art 
review provides a theoretical framework for mapping the subtle character-
istics, scope, and progress of emerging and developing economies, while 
the diverse case studies provide insight into the real stories—the progress 
and challenges. 

This book was written to help students at universities, and other 
institutions of higher education find empirical case studies on circular 
economy from emerging and developing countries. It is also intended for 
people pursuing a professional career in sustainability and readers with 
a general interest in circular economy and the SDGs. At an advanced 
level, this text can also be used as a handbook, providing an overview 
of current theoretical and empirical debates and controversies regarding 
circular strategies and SDGs. As well as providing a non-technical entry 
point towards circular economy strategies in emerging and developing 
economies, the book provides a broader perspective on circular economy 
as an emerging field.
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viii PREFACE

This indispensable reference is written by a team of international 
scholars from a variety of disciplines, including development, education, 
business, ecology, geography, and planning, and presents the current state 
of circular economy research within emerging and developing economies. 

Darwin, Australia 
Gazipur, Bangladesh 

Michael Odei Erdiaw-Kwasie 
G. M. Monirul Alam



Introduction 

Developing and emerging economies rely heavily on the availability of 
bountiful and inexpensive natural resources, which are key drivers of a 
linear economy. In most cases, raw natural resources are taken (TAKE), 
transformed into products (MAKE), and get disposed of (WASTE). A 
linear economy is characterized by two unsustainable processes—resource 
scarcity, and excessive pollution load, which are occurring at an unprece-
dented pace in many developing and emerging countries.1 Complicating 
matters further, many of these economies are already set to become the 
global drivers of consumption. Recent sustainability calls have empha-
sized a shift from linear-based strategies to circular ones,2 although such 
a transition is far from straightforward. The ambition to understand 
the processes and pathways for a linear-to-circular transition has mostly 
remained in the background, particularly in the developing economy 
context. This book aims to contribute to emerging discussions around 
understanding and theorizing the pathways, mechanisms, diversity, deter-
minants, impacts, and interactions of circular business strategies towards 
meeting the SDGs.

1 Schröder, P., Anantharaman, M., Anggraeni, K., & Foxon, T. J. (Eds.). (2019). 
The circular economy and the Global South: Sustainable lifestyles and green industrial 
development. Routledge. 

2 Wu, Y., Zhu, Q., & Zhu, B. (2018). Comparisons of decoupling trends of global 
economic growth and energy consumption between developed and developing countries. 
Energy Policy, 116, 30–38. 
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x INTRODUCTION

The book captures contemporary themes, including circular food 
systems, product-to-service design, waste management, net-zero emis-
sions, eco-innovativeness, circular operations model, and many others. 
The book contains theoretical, empirical, experimental, and case study 
research contributions that address key themes of the book. The book 
is categorized broadly into three Parts: Part I contains contributions 
that offer an extensive review of the extant knowledge on the topic. 
The contributions offer insights into key theoretical gaps in the current 
literature stream, particularly in the emerging and developing countries’ 
context. Chapters captured in Part I aim to offer an understanding 
of the existing theoretical debates relevant to the book’s topic and 
set the pace for further conceptual and empirical discussions. Part II 
of the book presents chapters extending the review’s knowledge to 
offer conceptual insights about the topic. The chapters offer conceptual 
models that open new discussion points and themes on how circu-
larity impacts SDGs in developing economies. Part III of the book 
presents intriguing case studies across various developing regions world-
wide. Empirical studies captured in this part touch on circular issues 
across developing and emerging countries such as Ghana, Nigeria, Iran, 
Mauritius, Uganda, Malaysia, Turkey, and among others, highlighting the 
lessons learned from the experiences of all case countries. The empirical 
chapters help to validate some of the theoretical arguments and multiple 
hypotheses levelled in the previous parts using various robust method-
ological approaches to increase evidence and knowledge on the topic. 
The multi-case study approach taken in this book will allow a wider 
discovery of theoretical evolution and arguments to increase the reliability 
and validity of the findings presented in this book. 

Conclusion 

This book project aims to look beyond the linear economy model and to 
change the longstanding take-make-dispose approaches that have charac-
terized many economies in the Global South. The book is categorized 
broadly into three parts, and to achieve this goal, the book captures 
review, conceptual and empirical chapters that address each aspect of the 
book’s overall goal. Part I contains contributions that offer an exten-
sive review of the extant knowledge on the topic. Part II of the book 
presents chapters extending the review’s knowledge to offer conceptual
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insights about the topic. Part III of the book presents intriguing case 
studies across various developing regions worldwide. The findings from 
each part in this book demonstrate and address the book’s core themes, 
and the discussions illustrate how the respective parts complement each 
other in addressing the book’s overall goal.



Praise for Circular Economy 
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“This is a useful book with a significant collection of articles written 
by forty-eight researchers and experts on circular economy and the 
SDGs. The book presents appropriate policies, cases and theoretical 
frameworks which give a thorough idea of the paradigm shift from 
the EPCD2 (Extract-Produce-Consume-Dispose-Deplete) concept of the 
linear economy to the regenerative circular economy for sustainable 
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about the circular economy, globalisation, and the SDGs”. 
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Circularity Challenges in SDGs 
Implementation: A Review in Context 

Michael Odei Erdiaw-Kwasie 

1 Introduction 

Transforming our world: the 2030 agenda for sustainable development 
was adopted by the UN General Assembly in September 2015. Integrated 
around the themes of people, planet, prosperity, peace, and partner-
ship, the 2030 Agenda consists of 17 Sustainable Development Goals 
(SDGs), which incorporate all three dimensions of sustainable devel-
opment (economic, social, and environmental). SDGs recognize the 
interconnectedness of eradicating poverty and inequality, creating inclu-
sive economic growth, and protecting the environment. It is imperative 
that the 2030 Agenda is implemented in a manner consistent with circu-
larity principles to achieve the vision of an equitable and inclusive world, 
as well as sustainable use of resources (Bringezu et al., 2016; Cobbinah 
et al., 2015; Mensah,  2019; Zhang et al., 2016). The new agenda is 
already being incorporated into the plans, strategies, and visions of several
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governments, institutions, and organizations. Despite these challenges, 
emerging and developing countries face a variety of challenges as they 
implement global goals and targets (Cobbinah et al., 2021; Griggs et al., 
2017; Leal Filho et al., 2019). 

In the 2030 Agenda, circularity occupies a central position and is 
addressed through SDG 12: Responsible Consumption and Produc-
tion. Consequently, the 2030 Agenda has significant implications, and 
its implementation will require coherent, integrated strategies, and multi-
sectoral initiatives (Castro et al., 2021; Weitz et al., 2018). At all levels, 
including the global, regional, and national, new approaches will be 
required to achieve each of these broad objectives. As part of SDG 12 
there are 11 targets and 13 indicators related to the management of toxic 
materials that are harmful to the environment and that cover all prior-
ities and international agreements. To achieve the SDGs and associated 
targets, an integrated approach will have to be adopted that promotes the 
circularity of resources across all sectors, which received much less atten-
tion during the millennium development goals period (MDGs) (Liu et al., 
2016; Sachs et al., 2019). To maintain momentum and identify areas that 
require more effort, tracking progress was vital to achieving the MDGs. 
In light of the Sustainable Development Goals, it is no less important. In 
the 2030 Agenda, systematic follow-up and review of SDG-related imple-
mentation are heavily emphasized at the national, regional, and global 
levels (Janoušková et al., 2018; Organization, 2016). It is important to 
assess how well the world is progressing towards Sustainable Development 
Goals and to set targets aligned with circularity principles. 

Throughout this article, we analyse and assess the circularity within the 
context of the SDG implementation—challenges as well as future research 
and policy directions. Specifically, we demonstrate how SDG implemen-
tation can be seen as a system solution framework in which circularity 
features prominently. A discussion of circularity in SDG implementation 
in emerging and developing countries is presented in this study, as well as 
some possible research avenues for the future. 

2 Circularity Within the SDGs Framework 

Despite the market-based approaches that have dominated sustainability 
efforts in the past (Biermann et al., 2017; Khurshid et al., 2022), the 
circularity dimension of SDG implementation is less taken into account 
but essential. As the twenty-first-century challenges grow more complex,
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circular economies have emerged as viable alternatives to unsustain-
able linear economies (MacArthur, 2013; Velenturf & Purnell, 2021). 
Circular economies maintain the maximum functionality of resources by 
not consuming them but reintroducing them to a continuous and long-
lasting system. Recycling, repairing, remanufacturing, or reusing devices 
instead of destroying their value after use retains their value. In lieu of 
destroying value after use, a cycle of reusing, repairing, remanufacturing, 
or recycling is used to preserve value. Therefore, we need to develop new 
business models and innovative product designs that use non-toxic mate-
rials that can be endlessly recycled to achieve this goal (Erdiaw-Kwasie 
et al., 2023; Haupt & Hellweg, 2019). As we switch from our current 
consumption methods to a circular economy, wealth and prosperity move 
from one system to another (Prieto-Sandoval et al., 2018; Sauvé et al., 
2016). By design, the system is regenerative, meeting all citizens’ needs 
within the earth’s natural capacity. 

The circular economy model offers enormous potential compared to 
the traditional linear economy model of “take-make-consume-dispose”. 
Reducing the requirement for virgin resources also re-thinks the entire 
process of handling both resources and wastes, re-designs the product so 
that it becomes cost-effective, creates jobs, facilitates the development of 
new and innovative technologies, and ultimately results in an environ-
mentally friendly process. By utilizing material components to be reused, 
shared, repaired, refurbished, remanufactured, and recycled, circularity 
seeks to create a closed-loop system while reducing the use of natural 
resources (Brennan et al., 2015; Lüdeke-Freund et al., 2019; Reike et al., 
2018). As part of the circularity concept, waste is brought back into the 
production stream, at least in part. Taking a circular approach to the goals 
and targets in the United Nations 2030 agenda for SDGs is discussed. 

Circularity brings to light the damaging effects of economic activity 
on human and natural systems and then designs solutions to mitigate 
them. A number of factors contribute to this, including the release of 
greenhouse gases and hazardous substances, the pollution of the air, 
land, and water, as well as structural waste, such as traffic conges-
tion (Giama & Papadopoulos, 2020; Hailemariam & Erdiaw-Kwasie, 
2022; Zhang et al., 2022). In emerging and developing countries, 
climate change, biodiversity loss, waste, and pollution pose challenges that 
prevent them from achieving their Sustainable Development Goals (Al 
Mamun et al., 2022; Alam et al., 2021; Cobbinah et al., 2021). While 
climate change is a global phenomenon, and industrialized countries are
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the primary sources of greenhouse gases, the negative effects will most 
severely affect developing and emerging countries. As a result of circu-
larity, reducing carbon emissions, minimizing raw resource extraction, 
and lessening our ecological footprint are possible by designing prod-
ucts and systems that encourage and facilitate circular behaviours, such 
as sharing, reusing, and recycling products and their components. Taking 
circularity actions can help achieve Sustainable Cities and Communities 
(Goal 11), Responsible Production and Consumption (Goal 12), Climate 
Action (Goal 13), Life Below Waters (Goal 14), and Life on Lands (Goal 
15) by reducing production, consumption, and waste, and encouraging 
community cooperation. 

Moreover, a circular food system should not only prevent waste, 
but also be regenerative, resilient, and healthy (Jurgilevich et al., 2016; 
Schreefel et al., 2020). Throughout the value chain, food is wasted and 
lost. Consumers mostly cause waste in high-income countries. Emerging 
and developing countries experience loss at the beginning of their produc-
tion chains (Calvo-Porral et al., 2017; Parfitt et al.,  2010). In most cases, 
waste is a result of financial, technical, and organizational limitations 
(Hodges et al., 2011; Thi  et  al.,  2015). A growing number of circular 
initiatives create jobs, improve livelihood, and stimulate the economy. As 
an example, in emerging and developing countries, organizations work 
with waste pickers to build better employment opportunities (Fergutz 
et al., 2011; Gutberlet, 2021). It is also important to include gender 
concerns in circular development programmes to ensure a just transition 
(Schröder, 2020; Schroeder & Barrie, 2022). There is a direct impact of 
circular initiatives on multiple Sustainable Development Goals (SDGs), 
including No Poverty (Goal 1), Zero Hunger (Goal 2), and Reduced 
(gender) Inequalities (Goals 5 and 10). 

Sustainable ecological growth is incompatible with long-term 
economic growth (Hepburn & Bowen, 2013). Currently, much produc-
tion and work are environmentally destructive and not geared towards 
promoting the welfare of humans or the environment—but rather to earn 
a profit. For circularity to succeed, new systems, materials, and services 
must be developed. It is also imperative to maintain a safe operating 
space for humanity by transforming work, introducing new forms of work, 
and terminating work since work is a medium between society and the 
environment (UN, 2015). In certain sectors, such as mining, fracking, 
deforestation, aviation, shipping, and animal agriculture, there is a need to 
limit their work, whereas rewilding, nature restoration, and autonomous



CIRCULARITY CHALLENGES IN SDGS IMPLEMENTATION … 7

and solidarity activities need more focus (Salleh, 2016). To support 
economic development and human well-being, SDG 9 calls for quality, 
reliable, sustainable, and resilient infrastructure, including regional and 
transborder infrastructure, emphasizing affordable and equitable access. 
“Eco-LooBox” has been introduced as part of the UN Global Compact 
Sustainable Infrastructures for Belt and Road Initiative to accelerate the 
SDGs’ Action Platform. Eco-LooBoxes are bio-toilet systems constructed 
from recycled cargo containers. Using a circular economy, we can create 
more meaningful jobs supporting Decent Work and Economic Growth 
(Goal 8) and Industry, Innovation, and Infrastructure (Goal 9). 

Using this reasoning, we propose several contextual circularity condi-
tions that will enhance the chances of the SDGs becoming a reality, 
particularly in developing and emerging countries. 

3 Circularity Challenges 
in SDGs Implementation 

The Sustainable Development Goals yield many positive results in 
reducing poverty and hunger, improving people’s well-being and educa-
tion, ensuring access to clean water and sanitation, and other objectives 
promoting and protecting the environment. Despite this, several chal-
lenges remain (Kumar et al., 2021; Sharma et al.,  2021). As emerging 
and developing countries struggle to implement the SDGs, this section 
emphasizes key circularity challenges. 

3.1 Under-Developed Circularity Indicators 

The SDGs demonstrate circularity through national, regional, and subna-
tional indicators, based on national priorities. As part of the 2030 
Agenda, considerable emphasis is placed on country follow-up and review 
processes. Many emerging and developing countries need more data when 
reviewing progress towards SDG targets (Movilla-Pateiro et al., 2021; 
Workie et al., 2020). Consequently, it should be a priority to strengthen 
the country’s resource circularity measurement system. In order to track 
progress effectively, it is argued that effective circularity indicators should 
be promoted. Analysing the indicators globally and regionally can only 
be done with comparable data. In many emerging and developing coun-
tries, circularity indicators and methods of collection, analysis, and use of 
data are underdeveloped or unproven (Bao & Lu, 2020; Ngan et al.,
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2019; Pavlović et al.,  2020). The circularity indicators inherited from 
the MDG era remain inadequate, and other metrics used by UN bodies 
to measure progress are still underdeveloped (Hillerbrand, 2018; Nijen-
huis & Leung, 2017; Stuckler et al., 2010). Major investments will be 
required to improve the situation regarding estimates to strengthen the 
interactions between United Nations agencies and countries, emphasizing 
developing and emerging countries. 

3.2 COVID-19 Shocks 

Several nations have developed national policies to support sustain-
able development and signed international agreements to protect the 
environment. The European Union and 79 countries reported having 
implemented at least one national policy instrument contributing to 
implementing the 10-year Framework of Programmes on Sustainable 
Consumption and Production (Naumann et al., 2011). Evidence suggests 
that progress had stalled or been reversed in other areas prior to COVID-
19’s emergence at the end of 2019 and WHO’s declaration of a global 
pandemic on 11 March 2020. The COVID-19 outbreak has exacerbated 
existing vulnerabilities to sustainability goals and is threatening every one 
of the 17 Sustainable Development Goals (Davila et al., 2021; Fagbemi, 
2021). As a result of parallel threats to health, economic, and social crises, 
the global community is facing unprecedented financial hardships as coun-
tries attempt to contain the epidemic and provide immediate financial 
assistance to many people suffering from the macroeconomic downturns 
associated with it. As an example, according to SDG12, consumption 
and production patterns are not sustainable (Cohen, 2020; Kumar et al., 
2020); oceans experienced an unsustainable depletion and environmental 
degradation (Aktar et al., 2021; Silva et al., 2021); forests continued to 
decline at alarming rates (Amador-Jiménez et al., 2020; Vittor et al., 
2021); and species remained threatened by extinction (Ceballos et al., 
2020; Khetan, 2020; Pinder et al., 2020). Although the pandemic has 
struck every part of the world, the poorest and most vulnerable have 
been disproportionally affected. There is a hypothesis that the pandemic 
abruptly halted the implementation of many of the SDGs, sometimes 
reversing years of progress.
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3.3 Limited Progress Tracking Systems 

As a starting point, material circularity is the new impetus for the 2030 
agenda. Close monitoring of progress towards the SDGs is necessary 
since they cover a range of economic, environmental, and social factors. 
In circularity monitoring, resource-related targets from the Sustainable 
Development Goals must be taken into account, as well as the risks asso-
ciated with sustainable material flow, which fall under the domain of 
other sectors (such as air, water, and plastics) (Dantas et al., 2021; dos 
Santos et al., 2022; Oberle et al., 2019). It is also important to consider 
factors that determine material circularity, such as private investments in 
recyclable materials, recycling of electronic waste, and other municipal 
waste. It will be necessary to have a more integrated and collaborative 
approach to monitor these determinants since many emerging and devel-
oping countries will often be responsible for tracking them (Geng et al., 
2012; Ghisellini et al., 2016; Heshmati, 2017). The monitoring of mate-
rial circularity should also monitor cross-sectoral actions. A clear picture 
of what is happening can be obtained by examining qualitative informa-
tion as well as quantitative process indicators outside the SDG indicator 
framework. 

3.4 Data Gaps 

According to an analysis of the available global SDG Indicators, less than 
half of the countries have comparable data for 4 of the 17 Goals (Goals 
5, 12, 13, and 14) (Hogan et al., 2018; Kraak et al., 2018; Lafortune 
et al., 2018). In particular, the lack of country-level data on Goal 12 
(ensure sustainable consumption and production patterns) is worrisome 
(Gasper et al., 2019; Rodić & Wilson, 2017). Observed from the perspec-
tive of emerging and developing countries, the statistics get worse. Even 
countries with available data have only a small number of observations 
over time, which makes identifying trends and monitoring progress diffi-
cult. Most countries are missing data for global material footprint-related 
indicators (Goal 12) earlier than the 2000s. Also, indicators measuring 
gender equality (Goal 5), sustainable cities (Goal 11), and peace, justice, 
and strong institutions (Goal 16) demonstrate similar results. To ensure 
operational continuity, statistics groups have been working at warp speed 
around the globe to adapt and innovate methods and processes for data 
production. To effectively accelerate the SDGs over the next decade,
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we need to scale up these initiatives. For material circularity efforts and 
recovery strategies to continue, the national statistical systems urgently 
need financial and technical support. As we accelerate the SDGs’ imple-
mentation, we must mobilize international and domestic resources to 
increase investment in national data and statistical systems. 

3.5 Ineffective Policy Integration 

The SDGs must, therefore, be effectively translated between global and 
national aspirations to succeed. A few studies have been conducted to 
contextualize the SDGs in national settings (Biermann et al., 2017; 
Kanie & Biermann, 2017; Wastl et al., 2020). Furthermore, some devel-
oping countries have taken steps forward, especially those with national 
mechanisms in place to handle MDGs, so they can now adopt SDGs 
(Allen et al., 2021; Horn & Grugel,  2018). The SDGs, however, cannot 
only be achieved by the government. A key question will be whether the 
17 Sustainable Development Goals will be adequate to guide behaviours 
in the right direction without an integrated vision and principle for long-
term sustainable development. As a result, effective implementation of 
the SDGs often requires systems to solve issues that transcend existing 
frameworks and institutions. The interlinkages between the SDGs should 
be kept in mind when implementing the goals to avoid negative trade-
offs and create synergies. Leadership, foresight, innovation, finance, and 
collaboration at all levels will be key to reducing the risks and achieving 
SDG circularity indicators. 

4 Outlook for Future 
Research and Policy Actions 

As a result of the SDGs, academic research and policy analysis are 
presented with new questions. 

As a matter of fact, circularity promotion and its communication to 
different stakeholders have increasingly become objectives and priorities 
as they help accelerate SDG implementation in many countries. Tools for 
measuring, tracking, and communicating progress are essential (Valls-Val 
et al., 2022). There is a need for tools that identify current conditions and 
create short-term, medium-term, and long-term objectives and goals, as 
well as monitor their progress. However, the level of circularity in national 
settings needs to be measured using better tools. It is imperative that
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a circular economy be established to achieve SDG targets since many 
countries now see it as a perfect channel to accomplish these goals. To 
achieve this, governments will need tools that allow them to evaluate and 
communicate (clearly and unequivocally) their progress. 

A second challenge is an access to the right data, which is essential for 
businesses, governments, and all stakeholders to create effective circular 
strategies to achieve Sustainable Development Goals. It is still relatively 
new to measure circularity, and more studies are needed in the areas that 
have yet to be measured traditionally, particularly from the point of view 
of the Sustainable Development Goals. Regarding the country’s transition 
to a circular economy and its achievement of its Sustainable Development 
Goals, having available metrics measuring a company’s circular economy 
performance can have several benefits for both companies themselves and 
the country. By providing stakeholders with data on the circular econo-
my’s performance, stakeholders can make more informed decisions about 
their sustainability investments, which will speed up the transition to a 
circular economy. 

Lastly, circular economy solutions in emerging and developing coun-
tries remain severely underfunded, which means they cannot contribute to 
the SDGs. As a result, the circularity approach to SDGs raises important 
questions about how to embed and integrate new financial and investment 
models to promote circular actions, especially in developing and emerging 
economies. Investing in projects that contribute to the development of 
the circular economy is essential for addressing sustainability concerns 
because circular economy initiatives reduce overconsumption, design out 
waste, and restore and regenerate ecosystems and natural capital. It was 
noted earlier, for instance, that circular economy investments can help 
achieve several of the Sustainable Development Goals, in particular SDG 
12 (sustainable consumption and production). In light of the growing 
attention being paid to this issue, more insights are needed into how 
circularity financing can impact the SDGs, especially among emerging and 
developing economies. 

5 Conclusion 

In the context of implementing SDGs, circularity offers the opportunity 
to examine and model socio-environmental contexts. SDG implemen-
tation should consider using non-toxic, natural materials and processes 
that protect the health of water, air, and soil—thereby promoting



12 M. O. ERDIAW-KWASIE

the circularity approach. In this approach, raw materials are kept in 
production cycles longer and reused repeatedly, resulting in a much 
less wasteful production and consumption model. It is argued that 
the circularity approach relates to a number of different Sustainable 
Development Goals (SDGs) and can contribute to them. In a circular 
economy, responsible consumption and production are at the core. A 
circularity-based SDG implementation approach will be presented in this 
paper as a way to advocate for circular economy knowledge and cycle 
contexts in SDG implementation, particularly in emerging and developing 
economies. A dilemma regarding the balance between resource cycling 
costs and sustainability benefits cannot be resolved through techno-
economic analysis; it is a circularity issue. Emerging and developing 
economies can significantly impact SDG implementation by using reliable 
data, promoting circularity measurement and monitoring, strengthening 
circularity financing, and integrating circularity policies effectively. In 
developing and emerging regions, circularity is crucial for achieving SDGs 
and offers alternatives to traditional techno-economic approaches. 
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1 Introduction 

The concept of ownership is frequently discussed in the business and 
sustainability literature (Bardhi & Eckhardt, 2012). The discussions have 
largely focused on the fluid nature of the ownership and its nexus with 
possession towards access-based consumption in the context of circular 
economy and sustainability (Belk, 2014b; Watkins et al., 2016). The 
traditional conceptualization of ownership presents it as a sole control
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and total exclusionary and right transfer one has over a product and 
its utilization. However, contemporary research has argued that owner-
ship is fragmented such that different people can own resources through 
diverse ownership configurations (Gaus, 2012; Haase & Kleinaltenkamp, 
2011). The latter understanding of ownership is based on multiple 
consumers’ emergent sharing of products instead of a full liberal (perma-
nent) ownership of products (Bardhi & Eckhardt, 2012; Belk,  2014b). 
As a result, there is a rise in temporal forms of ‘ownership’ where people 
manifest ‘ownership’ simply via access-based consumption. In access-
based consumption, people’ temporarily own’ products and consume 
them through both market (renting) and non-market-mediated (sharing, 
gifting, borrowing) means (Bardhi & Eckhardt, 2012; Jenkins et al., 
2014; Ozanne & Ballantine, 2010). In this way, ownership becomes more 
of a contractual arrangement between different actors who get the chance 
to use a particular product in different ways. 

In the current dispensation, different ownership configurations mani-
fest due to increasing attention to circular economy and sustainability. 
The circular economy, primarily based on material reduction, reuse, and 
recycling, has significantly driven ownership interest based on sharing 
(and exchange), a sustainable approach to using products (Baumeister 
et al., 2015). As a result, consumers are becoming more interested in 
accessing resources based on user experiences rather than buying and 
owning them permanently (Bardhi & Eckhardt, 2012; Baumeister et al., 
2015; Erdiaw-Kwasie et al., 2023; Watkins et al., 2016). Therefore, the 
traditional ownership approach, which considers ownership in toto, is  
a setback to global environmental sustainability efforts (Hoang, 2014; 
Schandl & West, 2010). Because first, such ownership contributes to 
environmental destruction through excessive waste generation and the 
emission of carbon (Martin, 2016). Second, it becomes a hurdle for 
consumers as they must be responsible for caring for and maintaining the 
products without any cost-sharing mechanisms (Philip et al., 2015). And 
third, it creates inequality and fuels power imbalances between the ‘haves 
and the have-nots’ (Hawlitschek et al., 2016). The result is that an access-
based consumption labelled ‘collaborative consumption’ has increasingly
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become a common means of ‘owning and consuming’ products in the 
context of the global circular economy. 

In developed countries, there have been extant scholarly works on 
circular economy and collaborative consumption (CC) regarding the scale 
of adoption, the mechanism for its practices, its advantages and disad-
vantages, and its relationship with sustainability (Matzler et al., 2015; 
Möhlmann, 2015). On the contrary, in developing countries, circu-
larity and CC-oriented studies are few (Hailemariam & Erdiaw-Kwasie, 
2022; Mair & Reischauer, 2017). For instance, in sub-Saharan Africa 
(SSA), such studies are a few and disjointed. As a result, little is known 
about how CC manifests in different geographical contexts in the SSA, 
despite studies (Preston & Lehne, 2017; Wright et al., 2019) arguing 
that circularity is more entrenched in the economies of developing coun-
tries, including the SSA than those of developed countries. Moreover, 
the circular activities in the SSA and the developing world take place 
in an informal context and are spearheaded through poverty and unem-
ployment with very limited environmental considerations (Wright et al., 
2019). A strategy for ‘domesticating’ circularity is thus a requisite to 
catalyse sustainability in such countries by propelling industrialization 
whilst addressing environmental concerns. This also calls for evidence-
based studies (Preston & Lehne, 2017), which are, unfortunately, scanty 
(Mair & Reischauer, 2017). 

This study contributes to academic and policy literature on circularity 
and CC by ‘homogenizing’ the few SSA disjointed studies to provide a 
‘springboard’ for future country-specific policy research and case studies 
for an appropriate ‘domestication’ of circularity, CC, and sustainable use 
of resources in the SSA. Since CC is based on ‘sharing’, the study uses 
the Social Exchange Theory (SET) (see the classical work of Emerson in 
1962) as useful theoretical premises for synthesizing CC practices in the 
SSA. The SET argues that ‘sharing’ (and exchange) can occur through 
an established relationship between different sets of consumers. On this 
basis, understanding the nature of relationships amongst CC actors is 
significant to unravel how sharing (and exchange) of products takes place 
and how policy can create an enabling environment for sharing and 
exchange relationships to happen. 

With an overview of the study provided, the remaining sections 
are organized as follows: Sect. 2 defines key concepts (circular 
economy, collaborative consumption, and sustainability) and their link-
ages. Section 3 talks about the theoretical framework of the study,
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focusing on the Social Exchange Theory (SET); Sect. 4 presents insight 
into the literature review approach; Sect. 5 reviews CC in developed 
countries and draws out useful lessons for the SSA; Sect. 6 presents the 
relationships between CC and sustainability with implications for the SSA; 
Sect. 7 reviews CC and sustainable resource use practices in the SSA; 
Sect. 8 discusses and synthesizes the findings, and Sect. 9 concludes the 
study with policy pathways concerning CC in the SSA. 

2 Circular Economy, Collaborative 

Consumption, and Sustainability: 

Meaning and Linkages. 

Circular economy (CE) is one of the most trending but slippery sustain-
ability-imbibed concepts: its definitions are many but blurred with no 
universal acceptance (Gladek, 2017; Lieder & Rashid, 2016). On this 
basis, Kirchherr et al. (2017) conceptualized CE based on an in-depth 
analysis of 114 definitions to bring forth a more comprehensive defi-
nition of the circular economy. Whilst this definition may still suffer 
from universal acceptance, it is somewhat robust and provides good 
leverage for studies on CE to reduce blurriness in the CE literature. 
Also, as this study draws linkages between CE, collaborative consump-
tion (CC, the key facet of the study), and sustainability, Kirchherr et al.’s 
definition establishes such linkages directly (bolded and underlined in 
the adopted definition) that can simplify and facilitate a better under-
standing of the study. CE is ‘… an economic system that is based on 
business models which replace the “end-of-life” concept with reducing, 
alternatively reusing, recycling and recovering materials in production/ 
distribution and consumption process, thus operating at the micro level 
(products, companies, consumers), meso level (eco-industrial parks) and 
macro level (city, region, nation, and beyond), to accomplish sustainable 
development, which implies creating environmental quality, economic 
prosperity and social equity, to the benefit of current and future genera-
tions’ (Kirchhler et al., 2017, pp. 224–225). CE practices are driven by 
the R-framework, which is usually considered as the principles of CE: 
Reduce, Recycle, Replace, Repair, and Reuse, amongst others (Preston 
et al., 2019). 

The definition emphasizes replacing the end-of-life of a product with 
‘reusing, recycling and recovering’ in the consumption process ties in
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with CC. CC is defined as an economic model based on sharing, swap-
ping, trading, or renting products and services where people coordinate 
the acquisition and distribution of resources for a fee or other compen-
sation (Belk, 2014a). CC mechanisms of ‘sharing, swapping, trading, 
or renting products’ is a pathway to ‘reusing, recycling, and recover-
ing’, making CE a broad arena that supposedly enhances CC practices. 
Through CC, instead of the linear economic model of ‘buy-use-dispose’, 
consumers can rather ‘share’ their ‘idle capacity’ and ‘underused’ prod-
ucts with others needing the product (i.e. the circularity of products) to 
impede outright disposal. The increasing scholarly works on CC present 
it as trans-dimensional, encompassing collaborative online (e.g. sharing 
networks and Wikipedia); social commerce, a form of commerce medi-
ated by social media (e.g. Facebook market); sharing online, a form of 
commerce facilitated by IT-based e-commerce for digital and physical 
products (e.g. eBay); and of the more recent, ideological underpinnings 
facilitated by the advances in technology used by consumers for organized 
actions (e.g. awareness for ethical consumption) (Bardhi & Eckhardt, 
2012; Botsman & Rogers, 2011; Godelnik, 2017; Hamari et al., 2016). 
Botsman and Rogers (2010), who have written extensively on CC, cate-
gorized it into product/service system (a product traditionally sold in 
a discrete transaction, but now offered as a service by an entity (e.g. 
Zipcar), redistribution markets (a ‘second life’ marketplace for unwanted 
products offered at an affordable price, and may (not) be contingent on 
the use of the internet (e.g. flea market, eBay), and collaborative lifestyles 
(a ‘peer-to-peer’ network where peers deliver products and services to 
other peers in an IT-driven network [e.g. Uber]) (see also, Garrett et al., 
2016). 

Also, Kirchhler et al.’s definition provides that the mission of CE is 
‘to accomplish sustainable development’, a development that provides 
for the needs of the present generation and makes room for the future 
generation to provide for themselves with emphasis on the environment, 
economy, and society (World Commission for Environment and Develop-
ment [WCED], 1987). Also, as a key component of CE, CC is thought 
to contribute to the sustainable use of resources (Belk, 2014a). These 
revelations offer areas of synergy between CE, CC, and sustainability. 
The literature on sustainability has presented it as outrightly vague and a 
‘theoretical dream’ that cannot be practically realized (Engelman, 2013; 
Naudé, 2011). CE (and its associated practices, such as CC) is seen as one 
of the operational ‘arms’ of sustainability (Murray et al., 2017) where  it  
can be practised and promoted.
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3 Theorizing CC Practices Using 

the Social Exchange Theory 

CC is practically manifested based on continuous consumer interac-
tions instead of a simple one-time, linear buyer–seller relationship that 
usually occurs with conventional transactions (World Economic Forum, 
2017). CC is, thus, driven by relationships that potentially influence 
and shape the behaviours of individuals involved. Because CC aims 
to promote sustainability, its practices are influenced by sustainable 
consumer behaviour (Heinrichs, 2013). Sustainable consumer behaviour 
is needed to ensure effective and efficient use of idle and underused 
resources in CC spaces, such as Facebook market, Airbnb, and Uber 
(Cohen & Munoz, 2016; Sigala, 2014). Wang et al. (2019) argue  that  
such a behaviour thrives on a two-sided interactive relationship between 
individuals based on trust, reputation/goodwill, and reciprocity (social 
variables). The emphasis on ‘relationship’ in CC practices and sustainable 
consumer behaviour validates the thinking around the Social Exchange 
Theory (SET) that grounds this study. 

The SET argues that relationships are built based on perceived cost 
and benefits, so individuals can only engage in resource exchanges (such 
as CC) when benefits exceed the cost (Emerson, 1962). The cost and 
benefits are not just economic (e.g. profit and value for money) but 
also social (trust, reciprocity, reputation, perceived support, friendship, 
sense of belongingness) that can lead to sustainable consumer behaviour 
(Flaherty & Pappas, 2009; Jiang & Kim, 2015; Tsai et al.,  2011; Wang 
et al., 2019; Wetzel et al., 2014). Thus, whilst individuals engaging in CC 
would expect to gain economically, their behaviour can be influenced by 
social factors, for example, trust and reciprocity, i.e. they are committed 
to treating others the same way others have treated them (Cropanzano & 
Mitchell, 2005). CC is known to have the potential to drive extensive 
social relationships and interactions, and as such, the actions of others can 
be influenced by other actors. On this basis, the use of SET can help to 
investigate how economic factors (e.g. price of a product) and social influ-
ence (e.g. reciprocity, trust, friendship) can drive sustainable consumer 
behaviour in CC practices, as well as the implications for advancing CC 
focusing on the SSA.
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4 Literature Review Approach 

The study reviewed relevant CE, CC, and sustainability studies with key 
attention to the SSA regional literature. Four main steps were followed 
for the review process as advised by Moher et al. (2009) for careful and 
replicable reviews—(i) identification of relevant literature, (ii) screening of 
the literature initially gathered, (iii) eligibility for inclusion and exclusion, 
and (iv) inclusion and utilization of eligible documents. 

A search criterion was designed to identify relevant literature by 
combining the study’s keywords (collaborative consumption, rethinking 
consumer ownership; sustainable resource use; sub-Saharan Africa). 
Also ‘collaborative consumption and rethinking consumer ownership in 
sub-Saharan Africa’; ‘collaborative consumption and sustainable resource 
use in sub-Saharan Africa’; ‘definitions and meanings of collaborative 
consumption’; ‘relevant theories for collaborative consumption’; ‘col-
laborative consumption models and practices in sub-Saharan Africa’, 
was considered. Since many of the studies on CC and its related concept 
of CE are spearheaded by policy (and other non-academic) actors (Schut 
et al., 2015), the search for materials was done in both academic and non-
academic outlets: Scopus and Web of Science as the primary academic 
outlets; Google as a non-academic outlet; and Google Scholar and 
ResearchGate as outlets with both academic and non-academic materials. 

Through the initial search, some noticeable trends were identified. 
First, other terms such as Circular Economy, Sharing Economy, Sustain-
ability, and Sustainable Development were dominant themes. They 
provided an understanding of CC embeddedness and the need to obtain 
materials around these terms and their relationship with CC. Second, in 
the SSA context, some countries were commonly identified in the liter-
ature, whilst others were hardly mentioned. South Africa, in particular, 
stood out in the literature, but also as Kenya, Nigeria, Tanzania, and 
Ghana in sequential order in terms of the magnitude of studies identi-
fied to be related to the SSA. This gave a fair idea at the early stages of 
the literature search in terms of paper structuring, some SSA countries 
to be selected and visualized, and the manner for synthesizing the SSA 
literature in the study. 

The second, third, and fourth steps (screening, eligibility, and inclu-
sion) were done concurrently with the focus of them based on the 
following factors: (i) the publication year of the materials, (ii) materials
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written in English, and (iii) relevant materials based on authors’ discre-
tion. The authors were more interested in post-2014 materials to tie 
in with adopting the 17 sustainability-driven goals. Therefore, efforts 
were made to eliminate materials that did not meet such a requirement; 
however, some time-ineligible materials (not more than 15) were still 
considered due to their great relevance to the aim of the study (for 
instance, Emerson, 1962 for the Social Exchange Theory [SET]). Also, 
since all the authors are only proficient in English as an international 
language, all literature materials prepared in other languages, for example, 
French were excluded. Each author had assigned sections, and their own 
discretion informed the papers considered for the sections they worked 
on. 

Based on the final materials considered, the authors became interested 
in the representativeness and potential generalization of the study to fit 
the entire SSA. As a result, the authors became conscious of studies from 
each of the SSA sub-regions (Central Africa, East Africa, Southern Africa, 
and West Africa), which also led to specific web searches focusing on 
websites designed for CC practices (e.g. Uber, Airbnb, Facebook market, 
etc.). However, whilst some countries (five of them) stood out in terms 
of works on CC in the SSA (South Africa, Kenya, Nigeria, Tanzania, and 
Ghana), the others had very scanty materials, probably because of the 
search for materials was conducted in English. 

The authors preferred only English-speaking countries in sampling 
countries in the SSA sub-regions for the study due to their limitation 
in other international languages spoken in the SSA region (e.g. French, 
Portuguese). Based on the literature search, the five countries that stood 
out were automatically considered for their respective sub-regions. Of the 
five countries, four were already from East Africa (Kenya, Tanzania) and 
West Africa (Ghana, Nigeria), with only one from Southern Africa and 
none from Central Africa. As a result, the focus was to get an additional 
one from Southern Africa and two from Central Africa to equate those 
of East Africa and West Africa. An ‘intentional’ literature search focused 
on English-related materials from Southern Africa and Central Africa. 
Botswana stood out from Southern Africa regarding the degree of avail-
ability of materials compared to the others from the sub-region, whilst 
the Democratic Republic of Congo and Rwanda were the ones identi-
fied from Central Africa. Whilst Rwanda speaks French and English, the 
Democratic Republic of Congo speaks French but was considered because 
some relevant materials for conceivable analysis were obtained concerning
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Fig. 1 Literature review process 

such a country compared to the others in the Central Africa sub-region 
(making it the only exempted country from the authors’ preference in 
favour of English-speaking countries). Figure 1 summarizes the literature 
review approach of the study. 

5 Circular Economy and Collaborative 

Consumption in the Developed World: 

Any Lessons for Sub-Saharan Africa? 

5.1 Circular Practices in Developed Countries 

Circular economy (CE) is a sustainable development strategy proposed to 
address the pressing problems of environmental degradation and resource 
depletion. The circular economy is based on the R principle—material 
reduction, reuse, and  recycling. The principle considers a circulation system 
in which materials are recycled, with energy coming from renewable 
sources such that activities support and rebuild ecosystems, human and 
societal health. Resources are used to create value (Heshmati, 2015). The 
R principle has become a common phenomenon and has received wide 
acceptance in the developed world, from which collaborative consump-
tion (CC) has been birthed. A study by Vaughan and Daverio (2016) 
confirmed the presence of circularity driven by CC in Europe, specifically 
countries including Austria, Germany, Czech Republic, Belgium, Luxem-
bourg, Romania, Poland, France, United Kingdom, Netherlands, Italy, 
and Spain, which are seen as active players in the collaborative economy
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and have introduced radical initiatives towards sustainable management 
of resources, especially non-renewable resources. 

Delving into CC in the developed world, Barreiro-Gen (2017) high-
lighted why CC is predominating the economies of developed countries, 
notably those in Europe—saving money and resources, economic gains, 
good for the environment, and helping to build communities—and these 
benefits should encourage developing countries to appreciate and inten-
sify its CC initiatives. The practice of CC catalyses the efforts to reduce 
carbon footprints (e.g. reducing the demand to purchase new vehicles). 
In addition, it stimulates joint economic growth by creating financial 
and employment opportunities (Schor, 2016). CC in developed countries 
represents a wide range of activities and actions, including co-creation, 
production, distribution, trade, and consumption of goods and services 
between different individuals and organizations that can contribute to 
the economic learnings of SSA countries. In the developed world, the 
significant penetration of information technology into everyday life has 
created scalable sharing economies, gradually narrowing the need for 
conventional product ownership (Matzler et al., 2015). The scalable 
sharing economies of developed countries allow for significant cost savings 
and social benefits that motivate consumers to participate in sharing 
(Guttentag, 2015). These benefits have been enabled by digital tech-
nology that acts as a mediator to reduce transaction costs and increase 
seamless connectivity between providers who offer services and/or goods 
for sharing and those who intend to receive them. However, this is 
quite unusual in the case of developing countries, particularly in the 
SSA regions, where consumption patterns are more conventional, with 
single-use and non-sharing patterns more pronounced. 

Figures 2 and 3 display the level of prominence of CC—Fig. 2 presents 
a geographical display where four (4) countries have been highlighted to 
show the degree of prominence of CC (with colour shades), and Fig. 3 
provides a holistic picture (in a chart) to show the proportion of CC 
practices (in per cent terms) and the rankings of countries. They also give 
an impression of the progressive nature of CC and circular economy in 
the context of the developed world (particularly Europe, which is leading 
such a change towards sustainability).

The prominence of CC in Europe has come about due to the 
supportive role of the Europe Union other factors (e.g. information 
technology, strong economies) that have allowed for building a resource-
saving and environment-friendly society in such countries.
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Fig. 2 The prominence of CC in Europe—a geographical display (Source 
Authors’ construct with insight from Barreiro-Gen [2017] and Eurostat data 
[2014]) 

Fig. 3 Degree of CC in Europe—per cent value and ranking of countries 
(Source Authors’ construct with insight from Barreiro-Gen [2017])
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5.2 Potential Lessons for Sub-Saharan Africa 

Circularity exists in developing countries, including those in sub-Saharan 
Africa (SSA). In strengthening circularity in the SSA, the circular prac-
tices in developed countries can provide useful lessons that can inform 
an effective practice of a comprehensive circular system. The conceptual 
framework (Fig. 4) highlights the demand and supply cycle through the 
circular economy principles and framework CC. On this basis, the goal 
of the SSA region for CC and circularity should be towards reordering 
supply chain optimization through the principles of reducing, recycling, 
replacing, repairing, and reusing across the entire value chain of prod-
ucts (Preston et al., 2019). Particularly for CC, consumption aims to 
replace products with idle capacity ones of another consumer instead 
of purchasing new ones, repairing durable products for use by another 
consumer, and reusing products by another consumer instead of outright 
disposal. 

Production 

Consumption / 
Post-

consumption Repair 

Recycle 

Reduce  

Sharing 

Consumption 

Reuse 

Production 

Processing 

ReplaceDistribution 

Processing / 
Distribution 

Collaborative  

Consumption 

Fig. 4 A Conceptual framework for CC (Source Authors’ construct, insight 
from Preston et al. [2019]. Note Lines/boxes with dashes indicate areas in which 
CC takes [or can take] place in the value chain)
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In developing countries, including the SSA, Cao and Zhang (2011) 
have argued that successful collaboration could create a joint competi-
tive advantage which could lead to value creation, which could create 
a collaborative advantage for all partners. Furthermore, the challenges 
faced by companies in these countries (including the SSA), such as the 
difficulty in delivering consumer goods, lack of advanced technology, 
resource scarcity, and logistics barriers, can be overcome by collaboration 
(Amores Salvado, 2013). In the SSA, sustainability knowledge is evolving 
rapidly, with companies gradually becoming sensitive and committed to 
the concept of CE through the efficient use of resources (Singh & Singh, 
2018). Although people in the SSA region are commonly connected to 
(natural) resources, with the gradual penetration of information tech-
nology, CE is gaining prominence, where organizations are drawing 
towards CC models and supply chain innovation (Lemille, 2016). There-
fore, the need for stakeholder collaboration in SSA cannot be overempha-
sized. The State is seen as having an important play creating an enabling 
environment (e.g. policy framework and legislation for circularity) for CC 
practices and circularity to ‘grow’. 

6 The Nexus Between CC 

and Sustainability in the SSA 

CC is a circular economy-related concept that contributes to sustain-
ability. It significantly impacts the delivery of goods and services by 
lowering transactional costs and boosting the rate at which goods and 
services can effectively and efficiently be used (Goudin, 2016; Schor, 
2016; Welsum, 2016). The traditional consumption model (‘buy and 
own’) through face-to-face exchanges remains common in developing 
countries, including the SSA (Perren & Grauerholz, 2015), and has 
been described to be dyadic—fostering a relationship between buyers and 
sellers (Perren et al., 2014). This seems to create a fear that CC, usually 
happening digitally, may erode dyadic relationships that enhance social 
relationships and development in the SSA. This may hold valid depending 
on the CC model, especially the frequently fee-paying ones and involves 
access to goods or assets that individuals often use for economic gain (see: 
Belk, 2014a; Eckhardt & Bardhi, 2015; Hamari et al., 2016). Never-
theless, CC has generally been considered more dyadic as it is flexible 
and less institutionalized than traditional consumption, which presents a 
more rigid and bureaucratic form of consumption (Perren et al., 2014). In
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developing economies like the SSA countries, the practice of CC can help 
people access resources, allowing those deprived to improve the quality 
of their life (Perren & Grauerholz, 2015). 

Under Agenda 21, the United Nations declares that sustainability 
is pursuing economic and social development in harmony with the 
natural environment to enhance all living standards (United Nations 
General Assembly, 2015). Many scholars have argued that the prac-
tice of CC can contribute to sustainability by addressing and mitigating 
over-consumption issues that have positive implications for the envi-
ronment, economy, and society (Huang & Rust, 2011). For instance, 
Botsman and Rogers (2010) contend that the practice of CC can result 
in a more sustainable consumption behaviour that significantly bene-
fits consumers, businesses, and the community. Affirming Botsman and 
Rogers’ perspective, Frenken and Schor (2017) add that, unlike the 
traditional consumption methods known to depreciate the environment 
significantly, CC promotes the conservation of resources and contributes 
to less waste. At the individual level, CC serves as an avenue to practice 
their political and personal beliefs associated with sustainability (Perren & 
Grauerholz, 2015). The ability for individuals to manipulate political 
consumption under CC enables them to exchange goods and services 
and fulfil their needs at a lower cost (Parsons, 2014). 

As a social-driven model, CC allows for the temporary possessions 
of certain goods and services by the less privileged in society, which 
the traditional consumption model cannot and will not allow (Tussya-
diah, 2015). Also, the economic impact of CC is related to its ability 
to contribute to affordable and effective consumer access to goods and 
services (Binninger et al., 2015). In addition, CC produces self-employed 
“microentrepreneurs”, allowing people to earn income for a living. In 
furtherance, CC contributes to resource conservation and saves costs 
(Belk, 2014a; Dall Pizzol et al., 2017). Finally, CC brings together 
consumers to balance the demand and supply of products and services 
effectively and efficiently (Vasirani & Ossowski, 2012; Xiaoli & Yang, 
2015). 

Whilst CC comes with benefits for sustainability, it has setbacks that 
may be worrisome in practising it in the SSA if policy safeguards are 
not put in place. Perren and Grauerholz (2015) have indicated that CC 
can be illegal as it can easily lack effective regulation and oversight of 
informal transactions. This has implications for the SSA, where informal 
transactions are common, and legal measures and regulations remain
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weak, putting some consumers at risk. Again, CC depends on sharing 
and exchanging resources using modern technology (e.g. phones and 
the internet). This may impede the illiterates from benefiting from CC 
(Dillahunt & Malone, 2015; Taeihagh, 2017). This aspect of CC may not 
allow greater use of CC models in the SSA, where many people need to 
be ICT literate. Morozov (2015) describes CC as a ‘platform capitalism’ 
allowing large (international) corporations (e.g. Uber) to ‘parasite’ prod-
ucts they do not produce through a (digital) rearrangement whilst making 
an avalanche of profits which mostly swerve the formal tax systems. In 
developing countries such as the SSA, CC can possibly become an avenue 
for the monetization of existing socio-economic relations through west-
ernized neoliberalism and exploitations by large corporations, negatively 
affecting the economic well-being of ordinary members. 

7 CC Models and Practices in the SSA 

Some CC models are used in SSA, and they have usually taken the form 
whereby consumers use mobile apps to share resources for commercial 
purposes (Dreyer et al., 2017). However, the SSA is known to have signif-
icant infrastructure deficiencies, for example, poor access to the internet 
characterized by the high cost of mobile data, disorganized and difficult-
to-identify building addresses, poor product delivery services, online 
payment concerns, and the lack of trust in online vendors (Holmberg, 
2016; Meltzer, 2014). This has implications for sustainable consumer 
behaviour amongst consumers in the SSA based on trust and reciprocity 
and creates concerns about whether CC is practised with a sustainability 
mindset. In addition, the SSA also has issues concerning limited education 
and knowledge about the use of Information and Community Tech-
nology (ICT) (World Economic Forum, 2015), poor electricity coverage, 
and frequent power cuts (Africa Progress Panel, 2015). All these affect 
CC practices negatively. 

CC is somewhat practised in the SSA because of its adaptive dynamic 
and resilient nature (Hall et al., 2012) and the motivation of people 
to gain additional income from their under-utilized and idle resources. 
The downturn in the global economy in 2008 (Botsman & Rogers, 
2011; Heinrichs, 2013) has been hard-hitting to the SSA, making living 
conditions difficult. The Covid-19 pandemic has also worsened economic 
downturns, possiblintensifyingfy the interest in CC (after Clark, 2020). 
Some elite groups, especially those living in the most urbanized cities in
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the SSA, practice ‘western’ CC as an extra income source. Car sharing 
(e.g. Uber, Bolt) and house renting (e.g. Airbnb) are the most common 
types of CC practices in the SSA (Dreyer et al., 2017; Dzisi  et  al.,  2020). 
Table 1 summarizes the specific practices in the selected SSA countries.

In South Africa in Southern Africa, ride-sharing has gained promi-
nence in their urban transport system for the past few years (Henama & 
Sifolo, 2017). This began in 2013 when Uber launched their opera-
tion in Johannesburg (Giddy, 2020). Since its inception in 2013, the 
Uber application has created employment for over 4000 drivers in South 
Africa and serves as major means of transport in major cities, like Johan-
nesburg, Cape Town, Durban, and Port Elizabeth (Henama & Sifolo, 
2017; Maziriri et al., 2020). Similarly, in 2015, Bolt (formerly known as 
Taxify) also launched their operation in Johannesburg and now operates 
in 34 cities and towns across South Africa (Carmody & Fortuin, 2019). 
In 2019, a Russian-based ride-sharing company, inDriver, also launched 
its services in Cape Town. Aside from international ride-sharing compa-
nies, local sharing platforms such as Yookoo Rides and Hailer have also 
emerged in South Africa (Papadopoulos & Eck, 2021). In addition to 
the e-hailing services, Uber in South Africa has launched a subsidiary 
business called UberEats that allows people to order food online from 
a restaurant of their choice and subsequently deliver it to a stated delivery 
address (Manavhela & Henama, 2019). Another CC model that has 
gained ground in South Africa for the past few years is Airbnb (Visser 
et al., 2017). For the past five years, more than 2 million people have 
used Airbnb to secure accommodation in South Africa (Guttentag, 2016). 
In Botswana, another Southern African country, the most common CC 
practices are ride-sharing and e-commerce services. Available ride-sharing 
platforms include Uber, Bolt, and Hello cabs. Like Uber and Bolt, the 
Hello cabs application allows users to hail taxis via their mobile phones. 
Available e-commerce platforms in Botswana include Skymartbw, Apex 
Mart, DHL Africa eShop, and Botswana Post E-Services (Dzimiri et al., 
2018; Jaiyeoba et al., 2018). 

In Kenya, a country in East Africa, some CC practices have been incor-
porated into its economy (Katende-Magezi, 2017). These CC practices 
include ride-sharing, house renting (Airbnb), and e-commerce. The ride-
sharing sector in Kenya is largely dominated by Uber and Bolt (Okedi & 
Yano, 2020). However, in addition to Uber and Bolt, there are other 
locally owned ride-sharing companies, such as Beba Beba, Safaricom’s 
Little Cabs, Mondo Ride, and Maramoja. The Beba Beba, for instance,
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is owned by the Drivers and Partners Association of Kenya and has 
been in operation since 2018 (Daily Nation Kenya, 2018). In addi-
tion to ride-sharing, house renting (Airbnb) is increasingly becoming 
popular in Kenya. Available statistics indicate that the country has 5900 
active listings on the Airbnb platform and welcomed 39,500 guests in 
2016 (Airbnb, Africa Insight Report, 2017). Along with ride-sharing and 
Airbnb, Kenya’s e-commerce sector is gaining ground (Murage et al., 
2020) together with online payment platforms like M-Pesa. In Tanzania, 
another East African country, the ride-sharing operation has penetrated 
its economy: Uber and Bolt launched their operations in 2016 and 
2017, respectively (Laizer, 2020). Since then, ride-sharing companies 
such as Carpool-Tanzania, Moovn Tanzania, Little Ride, and Twende 
have joined the ride-sharing market (Mvungi, 2019). Relatedly, online 
payment platforms like M-Pesa allow for purchasing goods and services 
online (Mtaho & Mselle, 2014). 

In West Africa, focusing on Nigeria, e-commerce and ride-sharing 
are the most predominant CC practices. For example, the following e-
commerce sites create specific services: Cheki Nigeria for cars, Wakanow 
for travel, slot.ng for travel, showroom.ng and furnish.ng for furni-
ture, private property and property24 for real estate, Olx and jiji.ng 
for the marketplace, Fashpa and Traclist for fashion; Jumia, Konga, 
Deaddey, Yudala, PayPorte, Vconnect, and Kara for general merchandise 
(Anunike & Onuegbu, 2020; Folasade & Ogungbe, 2020; Olasanmi, 
2019; Olotewo, 2017). Along with e-commerce, ride-sharing is also 
common such that in Lagos alone, there are 14 e-ride-sharing compa-
nies, which by far is the highest compared to other cities in Africa (Oreva, 
2016). Also, in Ghana, another West African country, common CC prac-
tices are ride-sharing (largely dominated by Uber and Bolt), house renting 
(Airbnb), and e-commerce (Agyemang, 2020; Degadjor,  2018). Along 
with Uber and Bolt, several relatively smaller ride-sharing companies have 
emerged, including Yango, Yenko Ghana, Urughana, Accra Cab, and Poki 
Cab (Dzisi et al., 2020; Kufuor, 2018). As of 2018, Uber alone had about 
180,000 active riders (Melia, 2020). Another emerging CC practice in 
Ghana is house renting through the Airbnb sharing platform, with over 
300 host listings across the country’s regions (Airbnb, 2017). Common 
e-commerce services in Ghana include DHL, EMS, Ghana Post, and 
FedEx. 

In Central Africa, the Democratic Republic of Congo has also incor-
porated some CC practices into its economy. Among these practices

http://slot.ng
http://showroom.ng
http://furnish.ng
http://jiji.ng
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are ride-sharing, peer-to-peer accommodation, and e-commerce. Ride-
sharing applications for CC practices include Blue Car, and Comfort 
Car (Mulligan, 2013), with the most common retail eCommerce sites 
comprising lezando.com, you.cd, zephone.com, and  coolprix.com (Bose, 
2019). Online payment platforms like M-Pesa are also available and allow 
users to transact business online, supplemented with social media plat-
forms like Facebook (Mulligan, 2013). Rwanda, another Central African 
country, has online platforms such as TripAdvisor and Facebook market-
place, which are rapidly increasing (Foster & Graham, 2015). In addition, 
several accommodation providers and tour operators have incorporated 
online-based CC practices through their websites and social media pages 
(Foster & Graham, 2015). Ride and bike-sharing applications such as 
GuraRide and Uber are also common, as well as Airbnb, the country’s 
key home-sharing rental service (Galuszka et al., 2021). 

8 Synthesis and Discussions: 

Implications for Sustainable Resource Use 

8.1 Conceptual and Theoretical Discussions 

As ascertained in the literature, the fundamental premise of CC is its 
potential to trigger relationships and shape the behaviours of consumers 
due to the continuous ‘collaborative’ interaction nature it provides for 
them (World Economic Forum, 2017). CC is also known to occur in 
private exchange at physical meetings (e.g. flea markets), the sales of 
second-hand items in the public domain, and online platforms for peer-to-
peer exchanges. This implies that whilst information technology (e.g. the 
internet) has become the mainstream for practising CC through peer-to-
peer social networks, especially in the developed world (Gruszka, 2017), 
the non-digital possibilities for practising CC provide an avenue for SSA 
countries (even with their infrastructural deficiencies) to promote CC 
based on sustainable consumption. We found different drivers of CC 
practices, encompassing social (belongingness, trust, reciprocity, repu-
tation, perceived quality, etc.), environmental (ecologically sustainable 
consumption), and economic (cost savings, profits, internet technology, 
etc.) benefits; all are important for possibly driving sustainability in the 
SSA. This, however, calls for sustainable consumer behaviour in the prac-
tice of CC in the SSA for sustainable resource use. Individuals can engage 
in CC in a manner that may not advance the ideals of sustainability—profit

http://lezando.com
http://you.cd
http://zephone.com
http://coolprix.com
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exploitation, illegal transactions due to poor regulation systems, etc.—in 
the SSA. 

Conceptually speaking, sustainable consumer behaviour in CC is 
predominantly driven by social drivers (Wang et al., 2019), as such drivers 
can influence and shape people’s behaviour through constant exchanges 
and interactions. On this basis, if consumers understand that the social 
benefits outweigh the social cost of CC, they are likely to engage in it 
and learn and conduct themselves in tandem with how other CC actors 
treat and behave towards them (as argued by the Social Exchange Theory 
(SET)). This brings in key concerns and attention to behaviours of not 
only consumers (and ‘consumer-sellers’), but also service providers and 
companies that provide (digital) platforms for such arrangements and 
interactions to take place (e.g. Uber, Airbnb) in the SSA. The implications 
for sustainable resource use imply that behaviours in CC practices should 
discourage excessive/over-consumption and promote ethical consump-
tion (ecologically sustainable consumption) (Schuitema & De Groot, 
2014). The extent to which the behaviours of all these actors promote 
sustainable behaviour for sustainable consumption in CC practices (and 
not just for huge profits and economic gains) should be part of policy 
discourses in the SSA. 

In Fig. 5, we have developed a conceptually grounded context frame-
work (looking at the various dimensions of sustainability as suggested by 
Joung et al., 2013) for which CC practices can contribute to sustain-
able consumer behaviour for sustainable resource use in the SSA. The 
dimensions of sustainability (social, environmental, and economic) are 
interconnected, but social drivers are identified to underpin and drive 
sustainable consumer behaviour directly.

The theoretical proposition underpinning the figure is the Social 
Exchange Theory (SET), which initiates the thinking that the drivers 
(social, economic, and environment) can only lead to CC practices based 
on a higher benefit, either socially or economically or environmentally. 
However, for sustainable consumer behaviour to occur in CC practices 
for sustainable use of resources, individuals involved should be mindful 
and driven by ecologically sounded consumption (e.g. avoiding over-
consumption, waste reduction, etc.) and engage with other consumers 
in CC in a manner (based on social drivers) that lead them into 
such behaviour (sustainable consumer behaviour). This calls for such a
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Fig. 5 Contextual framework for CC practices for sustainable resource use in 
the SSA (Source Authors’ construct, 2022)

consumer to gain trust and respect from others in the continuous ‘com-
munity of interactions’ for which a particular CC is practised in the 
SSA. 

8.2 Policy Discussions 

Sustainable resource utilization has become a circular solution that has 
gained popularity in the climate change discourse (Preston et al., 2019). 
Moreover, the concept of consumption plays a critical role in its relational 
topic of sustainability that governs resource optimization. For example, 
with the inverse effect of resource utilization and consumption, it is rele-
vant to identify those resources that could be well utilized. Although the 
practice of circular consumption (CC) is gaining momentum in the SSA, 
there needs to be more theoretical evidence considering the predomi-
nance of traditional consumption patterns, which is the most common 
marketing outlook of resource allocation in the SSA regions. This involves 
passive consumers who are mostly used to the capacity to consume 
resources or services through non-sustainable consumption behaviours.
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This is very much associated with the single use of products implying a 
proliferation of waste and underutilization of resources rather than shared 
consumption and, in this sense, CC. The main realization effects of the 
sharing economy are manifested in changes in production and consump-
tion patterns. From a resource efficiency perspective, the optimization 
effect of shared consumption reduces the need for new products and 
resources. And from a policy perspective, we still need to consider how the 
sustainability of shared use (compared to non-shared patterns) can affect 
CC. On this basis, it is important to see if collaborative sharing partic-
ipants, especially peer network providers and consumers, achieve better 
social status, including opportunities for self and social development and 
the learning outcome that can be transferred to other economies in 
developing countries. 

CC is often seen as a means of change and is expected to contribute to 
the circular economy and overcome current unsustainable consumption 
patterns. This concept is increasingly gaining popularity as an alter-
native that can be purchased and owned. Recently, rapid growth in 
CC participation in developed nations, for example, with the use of 
CC digital platforms, has been very common. These digitally enabled 
platforms in various sectors act as transitional mediums to reduce trans-
action frequency (Pouri & Hilty, 2019). Essentially, the cost between the 
supplier offering the goods or services and the supplier trying to buy them 
is truncated. CC promises resource efficiency, cost-optimization, and a 
sustainable e-resource utilization approach, which should be learned by 
other developing economies, particularly in SSA. 

Policy-wise, a multi-stakeholder approach is needed in developing 
countries, particularly in SSA, as more than operational involvement 
is required to achieve circularity learning from developed economies. 
Instead, government commitment and involvement are essential to 
achieving CC adoption across economies (Mishra et al., 2019) of the  SSA.  
Our review supports assertions of stakeholder involvement as an enabler 
in introducing and disseminating CC to SSA. Participation in CC through 
SSA can help save supplies and energy by allowing partners to reuse and 
recycle materials while adhering to a net zero-waste drive. In addition, 
CC helps energy efficiency and renewable energy to create cleaner tech-
nologies that eliminate the loss of environmental efficiency of materials 
and contribute to sustainability. 

Beyond the SSA, the global movement towards a sustainable future is 
undeniable. The role of CC is essential whether it is unanimously accepted
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by policymakers, scholars, entrepreneurs, and other stakeholders world-
wide. The current dynamism of collective consumption patterns means 
that the scale of the sharing economy will continue to grow and cross 
borders (Rahman & Tumpa, 2021). This signifies the need for peer-to-
peer connectivity across developed and developing countries, driven by 
information, innovation, and technology for sustainable consumption. 

9 Conclusion 

Over the last two decades, literature has increased on various theo-
retical, methodological, and empirical aspects of the circular economy. 
Moreover, implementing the CC paradigm has become a recent strategic 
line of discussion. Developed economies have been interested in imple-
menting CC on a centralized and large scale to provide long-term and 
sustainable solutions to the serious problems of resource depletion and 
environmental degradation. The study explored the concept of the CC 
concerning how developing countries in the SSA can create value from 
the role of CC as a strategic business transition with sound-cycle busi-
ness models. The results show that one of the ways developing countries 
can move to a circular business model is through CC, which involves 
individuals through a chain of multiple consumptions. It concludes that 
CC acts as an enabler for supply chain design which facilitates the use 
of a more resource-efficient and sustainable way of consuming products 
and services. To that end, a common understanding between stakeholders 
and other entities in the supply chain is critical. Again, working with new 
suppliers, especially in close geographical proximity, creates opportunities 
for reduction, reuse, and recycling. This paper has provided an overview 
of the CC concept in literature and sustainable development strategies 
relevant to the SSA. This can involve governmental support for produc-
tion and multiple consumption chain of resource development through 
promotion, regulation, monitoring, and evaluation of the success of CC 
implementation. The role of government was also considered important. 
For companies to grow cyclically, governments must create an enabling 
environment by helping companies easily transition from a linear to a 
circular model. This can be achieved by ensuring laws that promote circu-
larity by local businesses. We propose a cooperation model that can be 
used as an enabler for a CC environment. 

Despite the importance of this study, further studies are needed to 
collect and draw meaningful insight from empirical data in SSA countries
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that could validate the model in the context of other developed coun-
tries to test the applicability of CC across levels in the value chain with a 
key focus on producers, suppliers, consumers, and policy actors for better 
integration of CC practices in the SSA moving forward. 
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1 Introduction 

Consistent with the observed transformations in circular economy 
research and practice (Chizaryfard et al., 2021; De los Rios & Charnley, 
2017; Hobson & Lynch, 2016; Shooshtarian et al., 2022; Zhijun & 
Nailing, 2007), research-to-practice gaps continue to exist, and progress 
in this subject has been quite slow (Barreiro-Gen & Lozano, 2020; 
Geissdoerfer et al., 2018; Homrich et al., 2018; Kouhizadeh et al., 
2020). Furthermore, while the literature focuses on developing proac-
tive methods and tools for circular economy implementation, corporate 
practitioners’ awareness and use of these tools and insights are still lacking 
(Bocken et al., 2019; Kalmykova et al., 2018; Walker et al.,  2022). Thus,
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understanding how research shapes practice and vice versa is deemed 
fundamental but more important in times of crisis. Factors contributing to 
this problem include lapses in communication between circular economy 
researchers and practitioners, as exemplified by the COVID-19 pandemic 
unveiling ingrained gaps characterizing research-to-practice transitions 
(Ibn-Mohammed et al., 2021; Su & Urban, 2021; Wuyts et al., 2020). 
Related to this, Wuyts et al. (2020) share that COVID-19 is putting 
companies to the test for how well their circular economy initiatives are 
evidence-based and responsive to societal issues, particularly at times of 
both crisis and recovery. 

Thus far, the extant literature on the link between the circular economy 
and COVID-19 has focused on either research or organizational prac-
tices (Homrich et al., 2018; Ibn-Mohammed et al., 2021; Sharma et al.,  
2021). Thus, studies that offer holistic perspectives on how research 
shapes practice and the associated gaps are critical. The following gaps in 
the literature are noted. First, a comprehensive study on circular economy 
research and practice synergy and COVID-19 is currently lacking, and 
relevant studies are fragmented. For instance, Ibn-Mohammed et al. 
(2021) limited their analysis to circular economy research. They revealed 
four key areas where COVID-19 had challenged circular economy 
research: stakeholders, societal risk, supply chain resilience, and mate-
rial closed loops. Similarly, Wuyts et al. (2020) focused on organizational
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practices. They argued that the COVID-19 pandemic offers huge oppor-
tunities for businesses to shift towards more authentic circular practices 
and contribute to addressing urgent social and environmental challenges 
worldwide. Second, limited literature on circular economy research and 
practice synergy models exists. 

Both circular economy research (design) and circular economy practice 
(implementation) present their own unique sets of social and technical 
challenges (Bressanelli et al., 2019; Ferasso et al., 2020; Galvão et al.,  
2018; Hossain et al., 2020; Lehner et al., 2020; Ormazabal et al., 2018; 
Rajput & Singh, 2019). This may explain why research-to-practice tran-
sition gaps persist despite the availability of information on the circular 
economy (Böckel et al., 2021; MahmoumGonbadi et al., 2021). Further-
more, the effects of synergy process models on existing gaps remain 
unexplored. Based on the above discussion, this paper seeks to achieve 
the following objectives: (i) explore emerging research-to-practice transi-
tion gaps, (ii) propose a circular economy synergy process model, and (iii) 
examine the dynamics and effects of the circular economy synergy process 
model in the post-COVID-19 era. 

The rest of the paper is structured as follows. Section 2 explains 
the basic concept of transitions, and Sect. 3 discusses emerging circular 
economy research and practice issues within the context of the COVID-
19 pandemic. Section 4 provides a discussion of emerging circular 
economy research-to-practice transition issues, while Sect. 5 presents a 
discussion on the new circular economy synergy process model. The 
paper’s concluding section offers suggestions with academic and corpo-
rate implications. 

2 Understanding Transition Research 

The domain of transition research has experienced rapid growth in recent 
years. Many studies in this area have focused on investigating the char-
acteristics of historical transitions and applying the obtained insights to 
developing frameworks that guide ongoing transitions (Erdiaw-Kwasie 
et al., 2017; Papachristos et al., 2018). The field started to broaden 
recently as new scholars from different disciplinary backgrounds became 
more engaged. Prime examples of disciplines dabbling in transition 
research include management (Bögel et al., 2019; Gatti et al., 2019), 
economics (Hafner et al., 2020), geography (Fazey et al., 2018; Wanner 
et al., 2018), and sociology (Papachristos et al., 2018). Walrave et al.
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(2018), for example, focused on action research and process-oriented 
approaches to study transition problems. In this respect, one main driver 
behind the emergence of research-to-practice transitions has been the 
search for new insights into achieving a desirable evidence-based practice. 
Loorbach et al. (2017) demonstrate that mutual learning and coopera-
tion of both researchers and practitioners within the transition field can 
facilitate a working synergy. 

Transition research acknowledges that multiple actors from various 
institutional backgrounds (e.g. researchers, corporate managers, 
employees) and issues of power asymmetries are inherent in the research-
to-practice transition (Avelino & Wittmayer, 2016; Hölscher et al., 
2018). Other important elements in transition studies include supporting 
and developing shared insights and the need for systemic change in a 
participatory manner (Köhler et al., 2019). Scholars have argued that 
using transition concepts and ideas can help us explain how actors from 
all backgrounds understand complex societal problems and act accord-
ingly (Hölscher et al., 2018; Loorbach et al., 2017). Research-to-practice 
transition ideas build on the notion that actors can produce practical 
solutions to address societal problems, mainly by drawing on existing 
knowledge and research insights. Thus, this line of thinking positions the 
perspective of research-to-practice transitions more broadly by looking at 
transitional dynamics between different actors in the context of persistent 
problems. To Loorbach et al. (2017), transitional dynamics may lead to 
learning, behavioural, and systemic change. 

The field of circularity has evolved rapidly over the past five decades, 
with linear models shifting towards circular ones (Ghisellini & Ulgiati, 
2020; Hailemariam & Erdiaw-Kwasie, 2023; McCarthy et al., 2018). As 
a result, the focus of circular economy research has shifted significantly 
beyond conventional recycling towards the reuse and dissemination CE 
culture to revisit its social and political dimensions. Moreover, it has 
become a distinct area of research into the nonlinear dynamics of soci-
etal and corporate change, which is highly relevant to policymaking and 
issues in the context of grand societal and corporate challenges (Ciliberto 
et al., 2021; Ghisellini & Ulgiati, 2020). This is reflected well in how the 
circular economy field has co-evolved with societal change and corpo-
rate discourse. Furthermore, firms increasingly recognize the strategic 
benefits that stem from the integration of resource use in their circular 
actions (Bocken et al., 2016; Preston, 2012; Rizos  et  al.,  2016). Recent 
studies have shown that circular economy actions have been considered
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one of the very salient ingredients to determine a firm’s green image and 
competitiveness (Kazancoglu et al., 2018; Moktadir et al., 2018; Ormaz-
abal et al., 2018). Following this shift, some companies have begun to 
redefine their circular economy policies to prioritize the environment. 

In line with the above, the goal of a research-to-practice transition 
framework is to guarantee the continuity of research ideas into prac-
tice. In viewing the transition in this field, a new conceptualization of 
circular economy implies shifting its main function as an internal manage-
ment tool towards a broader understanding of the business and its triple 
bottom line—planet, people, and profit. These processes suggest concep-
tual strategies that can help develop an evidence base for transition issues 
and effective practices. 

3 Overview of Circular Economy: Definitions, 

Emerging Research, and Practice Thematic Gaps 

During the industrial revolution period of the seventeenth century, large 
amounts of linear products were manufactured by ignoring the harm to 
the planet through the production process (Mehrotra & Jaladi, 2022). 
According to Joshi and Gupta (2019), the underline reasons for encour-
aging the linear business models are the simplicity of raw material 
acquisition, production, consumption, and disposal after usage. However, 
the “take-make-dispose” or the linear model follows more generic value 
chain practices, which direct to waste in the production chain, end-of-life 
waste, residual energy loss, erosion of ecosystem services, and reduction 
of the earth’s natural capital (EMF, 2015). Later, scholars and corporate 
sector recognized those linear models are unsustainable (Borrello et al., 
2017; Erdiaw-Kwasie et al., 2023; Paul et al., 2022; Vinante  et  al.,  2021). 
Then, researchers and practitioners thought about a concept that supports 
mitigating the drawbacks of the linear model (Ghisellini et al., 2016; 
Jonck et al., 2018). As a solution, they suggested the Circular Economy 
(CE) model by linking the concept of resource cycling to increase the 
longevity of the products in the economy (Murray et al., 2017). 

The CE concept is not newly emerged (Anaruma et al., 2021). The 
concept was first introduced by two environment economists Pearce 
and Turner in 1989, who published the book “Economics of Natural 
Resources and the Environment”. They discussed a closed loop of mate-
rial flow rather than the open system within the economy (Pearce & 
Turner, 1989). Nevertheless, major schools of thought emerged in the
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1970s (EMF, 2015) that are central to CE and continued the studies 
such as the looping economy (Stahel & Reday-Mulvey, 1981), materials 
balance model (Pearce & Turner, 1989), ecological industries (Lifset & 
Graedel, 1997), natural capitalism (Hawken et al., 2010), and blue 
economy (Pauli, 2010). After years, EMF (2015) made great strides to 
contribute to the CE by highlighting the importance of a circular model 
rather than a linear one due to economic losses, natural system degra-
dation, structural waste, price risk, and supply risk of the existing system. 
The literature shows the progress of these historical concepts and theories, 
and how new methodological paradigms were advanced over the past. For 
instance, the organizations encourage to reuse and recycling of materials 
in the processes of production, distribution, and consumption to achieve 
sustainable development of that entity (Kirchherr et al., 2018) and  three  
principles of CE such as reduce, reuse, and recycle (Wu & Deng, 2012) 
that stimulates the adaptation of circular business practices (Tura et al., 
2019). The reducing, reusing, and recycling are commonly referred to as 
the “3R” principles which have high recognition in searching for a system 
with a higher level of circularity (Reike et al., 2018). Beyond the “3R” 
principles, Bradley et al. (2018) mentioned the relevance of the “6R” 
approach to CE, and the author cited the additional 3Rs as recovery, 
redesign, and remanufacturing. However, in the evolution process of CE, 
recovery, reuse, and recycle are essential in circular supply chain systems 
(Hussain & Malik, 2020). 

Since CE is an evolving concept, no agreed definitions exist in the 
literature (Harris et al., 2021). CE definitions commonly focus on mini-
mizing wastage but lack clarity on social justice and advantages for future 
generations (Merli et al., 2018). Therefore, the researchers started to 
think CE is an indicator of the implementation of sustainable develop-
ment (Kirchherr & Piscicelli, 2019; Vinante et al., 2021; Whalen et al., 
2018). Consequently, CE is a contested concept with diverse thematic 
issues prevailing in the economy, and those thematic issues are used to 
define CE differently. The following examples show how diverse thematic 
issues differently think about CE. When focused on the waste manage-
ment theme, CE is defined as a recurring system that aims to eliminate 
waste by converting the products at the EOL (i.e. end of life) as resources 
for new products (Stahel, 2016). Hence, product reprocessing and “solu-
tion economy” lead to reducing and preventing waste in the economy. 
When attentive to the resource preservation theme, CE is defined as an 
economic model that limits productivity to a certain level by respecting
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the natural reproduction rate of resources (Korhonen et al., 2018). There-
fore, the new consumption culture (e.g. sharing economy—secondhand 
stores) significantly increases resource efficiency. 

Similarly focused on the environment protection theme, CE is defined 
as a mechanism to protect the environment and prevent pollution, leading 
to the economy’s sustainable development (Ma et al., 2014). Because 
closing obsolete production methods and adopting cleaner technologies 
are primary drivers for CE in environmental protection. Further, concen-
trating on the business strategy theme, CE is defined as a convincing 
strategy that leads to reducing both inputs of raw materials and outputs 
of wastes by closing economic and ecological loops of resource flows 
(Haas et al., 2015). Since consistent use of eco-friendly design for prod-
ucts needs to increase the rate of EOL (i.e. end of life) recycling, when 
it focuses on the 3R principles theme, CE is defined as an economic 
business model that is based on reducing, reusing, and recycling limited 
resources by substituting the concept of “end of life” to gain sustainable 
growth (Kirchherr et al., 2017). Because an innovative business model 
and responsible consumers enable CE in the economy, it is clear how 
different thematic issues contributed to the development of CE. 

The development of the concept and its associated theories and models 
have been divided into thematic periods. The author adopted the previous 
studies of Blomsma and Brennan (2017) and Tuladhar et al. (2022) 
to divide CE developments into three historical phases. Tuladhar et al. 
(2022) provided a logical interpretation for developing the timeframe. 
According to them, the first period began in the 1960s when they 
observed the acceleration of environmental movements and considera-
tion of negative environmental impacts from business activities. After that, 
the second period started in the 1990s when they witnessed the explo-
sion of research and policymaking initiatives for sustainability. Finally, 
the third and last period began in the 2010s when they observed an 
increasing number of scholarly debates and policy reports into practice 
(e.g. contributions from EMF). Table 1 presents the historical overview 
of the CE.

3.1 Circular Economy Research: A Focus on Thematic Gaps 

Subsequently the recent growth of research and publications in the field 
of CE, the concept still requires advanced theoretical underpinning since 
there is a lack of an evidence-based theoretical framework to lead the
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Table 1 Summary of CE research history 

Period Thematic Areas Research achievements 

Pre 1990 era CE Initiation 1. Seminal publications (e.g. The Economics of 
the Coming Spaceship Earth of Boulding in 
1966) highlighted the importance of a closed 
economy 
2. Started to propose solutions for environmental 
issues (e.g. self-replenishing system and 3R 
concept—reduce, reuse, and recycle)) 
3. Supported green ideology and highlighted the 
significance of environmental governance 
disclosure 
Materials Balance Model—Pearce and Turner 
(1989), Ecological Modernization 
Theory—Simonis (1989) 

1990s–2010s CE 
Conceptualization 

1. Started to critically critique the linear 
economy and its loopholes 
2. Conceptualized concepts and theories (e.g. 
blue economy) to search for sustainable solutions 
3. Addressed the industrial ecology concerning 
sustainability 
4. The emergence of “waste as a resource” and 
“strategies for regenerative design” to ensure 
environmental efficiency 
Ecological Industries—Lifset and Graedel (1997), 
Cradle to Cradle—McDonough and Braungart 
(2003), Natural Capitalism—Hawken et al. 
(2010), Blue Economy—Pauli (2010) 

2010s–Present CE 
Operationalisation 

1. Increased the attention of researchers, 
practitioners, and governments (e.g. the EU 
Directives) 
2. Work has been done to ensure the 
applicability of the theory in practice 
3. Integration of EMF’s five principles when 
transforming industries to CE 
4. Circular Business Model (CBM) is considered 
an emerging area 
Circular economy (recent development)—EMF 
(2015), Circular Business Model—(Bocken et al., 
2018)

transition of CE (Velenturf & Purnell, 2021). Therefore, progressive 
theoretical support is required to address the issues within the context 
of the post-COVID-19 pandemic period. Table 2 illustrates the emerging 
thematic research gaps.
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Table 2 Emerging thematic research gaps 

Major issue Contribution of research Identified research gaps 

Sustainability Walker et al. (2022) identified two 
perspectives on the relationship 
between CE and sustainability. The 
first perspective says sustainability is 
a wider and more holistic concept 
than CE, while the second 
perspective shows no conceptual 
and practical difference between 
sustainability and CE 

The conceptual clarity on the 
relationship between 
sustainability and CE is not 
explicit in the literature which 
caused the constraint on the 
effective use of the approach 
(Geissdoerfer et al., 2017). 
Moreover, many authors focused 
on the environmental aspect 
rather than the holistic view of 
sustainability (Geissdoerfer et al., 
2017). Hence, it should be 
studied how CE initiatives 
complement the triple 
bottom-line practice (i.e. actual 
impact) (Geissdoerfer et al., 
2017) 

Economic 
levels 

Strong sustainability practices 
significantly impact the CE, and its 
triple levels (e.g. micro, meso, and 
macro) (Nikolaou et al., 2021) and  
Nikolaou et al. (2021) analysed the 
key relationships between CE and 
sustainability practices. Further, 
research reveals that micro-level 
and meso-level collaborations (e.g. 
supplier alliances) are essential to 
meet CE goals (Franco, 2017) 

The literature puts more weight 
on the macro level (e.g. regional 
and national level) and 
engineering/natural sciences 
academic grounds (Nikolaou 
et al., 2021). Therefore, it is 
highlighted the need to study 
the interrelationship between the 
three levels and have an 
interdisciplinary approach to 
strengthen the research in 
economic/management sciences 
(Nikolaou et al., 2021) 

Technology The interrelationship between 
emerging technologies (e.g. 
blockchain and IoT) and CE. In 
addition, a study shows that 
Artificial Intelligence (AI)’s deep 
learning facility automates the CE 
design process (Elghaish et al., 
2022; Wilson et al., 2021) 

The majority of the literature 
provided conceptual solutions 
(Elghaish et al., 2022). Hence, 
there is an emphasis on the need 
for validated case studies to 
provide more workable solutions 
in the technology field despite 
the recent growth in the 
literature in the field of CE 
(Elghaish et al., 2022)

(continued)
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Table 2 (continued)

Major issue Contribution of research Identified research gaps

Environment 
impact 

Ability to extend the product life, 
efficiency and environmental 
burdens during use, and point of 
obsolesces are the key determinants 
of the environmental impact of 
circular products (Loon et al., 
2021). For instance, the product 
life extension of smartphones is 
beneficial from the environmental 
(Kwak, 2016) and economic 
perspective 

There are limited studies focused 
on assessing the environmental 
performance of circular products 
(Loon et al., 2021). Since that, 
the researchers need to study the 
overall environmental impact of 
circular products from the design 
stage to the remanufacturing 
process of the circular product 
(Loon et al., 2021) 

3.2 Circular Economy Practice Thematic Gaps 

CE practices are growing fast, specifically with digital technology support 
(Jabbour et al., 2018, Rosa et al., 2019). Digital technologies trans-
form business models into intelligent systems to invent smart products 
and support businesses in the transition to circularity (Anaruma et al., 
2021). The author adopted the previous studies of Weng et al. (2015) 
and Blomsma and Brennan (2017) to divide this CE practical evidence 
into four phases. Table 3 presents the development pathway of the CE 
practices.

Still, the interest of researchers and practitioners weakens due to the 
difficulties of translating research findings into practice, which leads to 
creating gaps. A holistic, practical approach is essential in the post-
COVID-19 pandemic period since the transition happens in a complex 
process. All societal subsystems need to change rather than solely depend 
on the economic system. However, Ghisellini et al. (2016) emphasized 
transforming existing linear business models is challenging due to many 
businesses, including partners in the supply chain, evolving with the linear 
business model. Some key challenges are rigid organization structure, 
high start-up costs, complex supply chains, challenging business-business 
corporations, lack of information on product design and production, lack 
of technology, lack of technical skills, quality compromise, and the disas-
sembly of products is time-consuming and expensive (Antikainen et al.,
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Table 3 Development pathway to CE practice 

Era Thematic Areas Practical achievements 

Pre1980 era Environmental protection 
awareness 

Issue: The organizations were 
aware of environmental protection 
during this period and provided 
end-of-pipe solutions. As a result, 
the authorities enacted laws for 
environmental protection. Further, 
the organizations transformed the 
value creation from shareholder to 
stakeholder. 
Example: Siemens AG (i.e. a 
multinational conglomerate) 
recognized the importance of 
environment-friendly 
manufacturing and compliance 
with legal regulations. And they 
established an environmental 
protection department and three 
task forces to be responsible for 
waste disposal, developing 
eco-friendly processes, and meeting 
compliances (Salchow, 2021) 

1980s–1990s Sustainable development Issue: In this period, organizations 
were balancing the social, 
environmental, and economic 
pressure—thought of clean 
production and sustainable 
development plans. Also, 
governments intervened to 
promote those practices. 
Example: 3M integrated 
sustainability into their innovation 
pipeline by rolling out the 
“pollution prevention pays” 
programme (Whelan & Fink, 
2016) 

1990s–2010s Circular economy 1.0 
(popularity of CE) 

Issue: The organizations explored 
green policies for their businesses 
and encouraged and promoted 
pleasant relationships between 
people and nature during this 
period. Servitization took a centre 
stage in corporate activities and 
processes. 
Example: MUD jeans asks the 
customers to return the jeans if 
they no longer need that item. 
The organization reuses those 
materials to prepare new jeans or 
vintage pairs (Tse et al., 2016)

(continued)
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Table 3 (continued)

Era Thematic Areas Practical achievements

2010s–present Circular economy 2.0 
(implementation of CE) 

Issue: In this modern era, 
organizations focus on CE 
implementation. Further, they have 
experience in improving ecology, 
gaining financial benefits (e.g. 
increase in revenue and profits), 
building customer loyalty, 
attracting employees, aligning with 
rules and regulations, and CE 
innovations. 
Example: Dell partnered with 
Wistron GreenTech to recycle their 
plastic waste and reuses it in 
production (Tse et al., 2016). The 
following three business strategy 
perspectives explain key practices 
in the present context 

Three business strategy practices in the Circular Economy 2.0 
(most organizations practice a combination of these strategies at present) 
Strategy Themes Practice 
Retain Product 
Ownership (RPO) 

Organizations devoted to 
following sustainable 
practices and recycling raw 
materials 
Changed its business model 
from selling to leasing 
The producer was 
responsible for the products 
(e.g. maintenance and 
after-sale) when a customer 
used them 

Some organizations went beyond 
the concept of selling and changed 
their business model to meet 
sustainable goals (e.g. a flooring 
company that launched a 
programme to shift the business 
model to leasing). In addition, 
Xerox is a good example to show 
the long-term lease practices of 
their printers and photocopiers to 
corporate (Atasu et al., 2021) 

Product Life 
Extension (PLE) 

Organizations focused on 
designing goods to last 
longer 
The products had longer 
lifespans to reduce 
re-purchases 
Durability was the 
competitive advantage of 
charging a premium price 
for the products 
Promote sustainable value 
proposition of the product 

With the emergence of CE 
practices, many organizations 
intended to apply this strategy to 
their businesses. For instance, 
Patagonia is an outdoor clothing 
business that encourages customers 
to repair their clothes (to increase 
the product’s durability and reduce 
the environmental footprint) free 
of charge rather than purchase a 
new one (Atasu et al., 2021)

(continued)
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Table 3 (continued)

Era Thematic Areas Practical achievements

Design for 
Recycling (DFR) 

Organizations maximize the 
recoverability of materials 
that can be used in new 
products 
Partnered with an 
organization that can 
recover the materials best 
(e.g. an expert)  

Evidence shows that some 
organizations redesign products 
and manufacturing processes to 
increase recoverability. As an 
example, Adidas joined Parley for 
the Oceans (which produces textile 
threads from plastic waste) to 
manufacture shoes and apparel and 
reduce plastic waste in oceans 
(Atasu et al., 2021)

2018; Jaeger & Upadhyay, 2020) and high start-up cost is a key chal-
lenge for many organizations in the short run due to insufficient budget 
to transform the existing linear model into a CE model (Liu & Bai, 2014). 

An international survey revealed more than 86% of global supply chains 
were impacted during the COVID-19 pandemic (Remko, 2020), and 
buyers and suppliers had to adjust their practices to ensure the reliability 
of supply (Sugg, 2022). Because the textbook supply and demand risk 
scenarios were not applied by the organizations in their industry prac-
tice (e.g. 64% of respondents thought the situation would come back to 
normal) (Remko, 2020). For instance, Nike changed the product line and 
product mix frequently to meet the demand risk during the COVID-19 
pandemic, while the research studies focused on information distribu-
tion over the supply chain, improving the IT, and inventory buffering 
to improve the resilience of the supply chain by managing demand risk 
(Remko, 2020). Table 4 illustrates emerging thematic practice gaps.

4 Towards a Circular Research-Practice 

Synergy Process Model 

4.1 Key Constructs and Variables 

Circular economy research outcomes are far from becoming part of the 
organizational fabric (Mendoza et al., 2019; Pieroni et al., 2021), with 
the websites of more than 80 per cent of Fortune 500 companies still 
addressing circular economy issues (Ritala et al., 2018; Veleva et al., 
2017). As the development of the circular economy phenomenon in the
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academic domain becomes more complex than ever, the observed trends 
in corporate practices look more consistent in terms of policy approaches 
towards handling social and environmental issues (Gupta et al., 2021; 
Lahti et al., 2018; Vence & Pereira, 2019). Nevertheless, significant devi-
ations in practice continue to exist (Fonseca et al., 2018; Van Eygen et al., 
2018). 

The current paper offers a synergy process model based on the intrinsic 
historical link in the literature between circular economy research and 
corporate practices. First, drawing from our literature analysis, five cross-
cutting themes are generated to illustrate the theoretical interaction 
section of the synergy process model: research phase, transition, practice 
phase, circular organizational attitude, and circular economy pandemic 
response. These determinants are presented in Table 5. 

Focusing on the three primary sections of the process model (research, 
process, and practice), our literature analysis indicates that these identi-
fied themes have undergone huge transformations over the past years. In

Table 5 Determinants 
of circular economy 
synergy process model 

Transition research . Demand-driven 
questions

. Contextual relevance 
Transition process . Knowledge synthesis 

and exchange
. Adoption
. Operationalization 

Practice taxonomy . Practice with strong 
evidence

. Practice with moderate 
evidence

. Practice with a potential 
level of evidence

. No evidence-based 
practice 

Organizational circular 
attitude

. Obstructive

. Defensive

. Accommodating

. Proactive 
Circular pandemic response . Volunteerism

. Transformational

. Integrative 
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terms of operationalizing the circular research-practice synergy process 
model, our framework identifies two external factors (Circular organi-
zational attitude and Circular Pandemic Response) that affect the link 
between circular economy research and corporate practice. We argue that 
understanding the transition and the external environment can guide 
researchers and practitioners towards achieving high levels of synergy. 
Figure 1 shows the post-pandemic circular economy synergy process 
model. 

. Transition research 

Researchers must first understand the context to achieve consistency 
with research and corporate functional strategies. In particular, researchers 
must consider the local context of the circular economy implementa-
tion system by creating an awareness of the process across key corporate 
stakeholders (managers, practitioners, and policymakers) at an early stage. 
Identifying these contextual conditions and integrating them into the 
transition is critical. Apart from a critical attention to the research 
context, the phase must be characterized by demand-driven research ques-
tions based on the needs identified by relevant corporate stakeholders.

Stages of Circular Economy Research to Practice Transition 

Organizational Circular Economy Attitude 
Obstructive 

Defensive 

Accompanying 

Proactive 

Knowledge Synthesis 
and Exchange 

Collaboration 

Mutual Learning 

Circular Economy Pandemic Response 
Volunteerism 

Transformational 

Integration 

Transition Research 
Demand Driven 

Contextualized 

Circular Economy Practice Taxonomy 
Practice with Strong Evidence 

Practice with Moderate Evidence 

Potential Level of Evidence 

No Evidence-Based Practice 

Adoption 
Leadership 

Motivation 

Trust 

Operationalization 
Shared Value 

Mutual Reciprocity 

External Shocks External Shocks External Shocks 

Performance Feedback 

Fig. 1 Post-pandemic circular economy synergy process model
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This can lead to implementation research highlighting the central stake-
holder engagement paradigm in identifying key issues and formulating 
appropriate research questions. Furthermore, this phase must enable 
corporations to construct a consistent strategy with research data and 
outcomes over time. Therefore, this leads us to the following proposition: 

Proposition 1 Transition research characterized by need-driven and 
contextual relevance is positively related to the performance and success 
rate of the research-to-practice transition. 

When transition research is not demand-driven and lacks contextual 
relevance, its influence on the research-to-practice transition becomes 
minimal. Thus, this model asserts that transition research impacts the 
circular economy research-to-practice transition quality.

. Research-to-practice transition 

The process of research-to-practice transition involves a systemic 
change due to the interplay of various actors at different levels and in 
other domains in ways that somehow interact and reinforce the system. 
Situating this within the circular economy context, the synergy process 
model acknowledges that the research-to-practice transition requires a 
systemic change largely impacted by institutional and behavioural factors. 
Applying a transition perspective, this model offers three key stages 
(knowledge synthesis and exchange, adoption, and operationalization) as  
the fundamental steps for promoting evidence-based practice. We argue 
that the transition plays a crucial role in instigating, accelerating, and 
triggering evidence-based practice amongst corporations. We further 
propose developing effective research-to-practice strategies that acknowl-
edge interagency collaboration is critical for evidence-based practices. 
Finally, the model argues that weaknesses in the transition may result in 
practices based on moderate, potential, or no evidence. Therefore, this 
leads us to the following proposition: 

Proposition 2 The quality of the research-to-practice transition is posi-
tively related to the level of evidence in practice. 

The evidence in practice will be low if the underlying factors for each 
key aspect of the process—including knowledge synthesis and exchange,
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adoption, and operationalization—are absent. The model suggests that 
enabling factors, such as collaboration and mutual learning for effective 
knowledge synthesis and exchange, can lead to a successful transition and, 
ultimately, towards a strong evidence in practice.

. Practice taxonomy 

To promote evidence-based practices, there has been an increasing 
emphasis on research focused on applying rigorous, systematic, and 
objective procedures. Our model indicates that the transition quality 
significantly impacts the following practice outcomes: practice with a 
strong level of evidence, moderate level of evidence, potential level of evidence, 
and no evidence-based practice. We argue that the quality of the transition 
is directly proportional to the level of evidence in practice. In other words, 
the identified constructs in the transition stage of the model offer more 
insights into evaluating the level of evidence in practice. For example, on 
the one hand, evidence-based practice is likely to be recorded if all the 
transition indicators are present in the evaluation. On the other hand, 
when such indicators fail to manifest, a lower level of evidence is likely to 
be recorded in practice. This leads us to the following proposition: 

Proposition 3 Practice taxonomy outcome directly depends on the 
quality of the research-to-practice transition.

. Organizational circular attitude 

Organizational attitude towards a circular economy can be a facilitating 
or limiting factor in the process of research-to-practice transition. We 
argue that organizational attitude towards a circular economy can be a 
precursor to whether or not to try a new practice and that the affective 
component of attitudes can impact the decision-making processes. Our 
model illustrates the role of circular attitudes in the research-to-practice 
transition. We argue that a circular organizational attitude can increase 
or decrease the likelihood that the transition can yield strong evidence in 
corporate practices. As proposed by the synergy process model, organi-
zational attitudes towards circular adoption are influenced by the under-
lying perspectives, including obstructive, defensive, accommodating, or
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proactive. In turn, these attitudinal approaches are associated with the 
transition outcomes. This leads us to the following proposition: 

Proposition 4 Organizational circular attitude is positively related to 
research-to-practice transition outcomes.

. Circular response to pandemic shocks 

We propose that a major event like the COVID-19 pandemic would 
pose external shocks to the research-to-practice transition. Specifically, 
in its early phase, one of the striking aspects of the pandemic was 
the widespread shift in how corporations approach community engage-
ment and environmental actions. Our model suggests that the nature 
of a corporation’s pandemic response function influences whether or 
not the transition will go well. Thus, we propose that the nature of 
the pandemic response technique (volunteerism, transformational and 
integrative) has varying effects on the transition towards evidence-based 
practice. It seemed reasonable to expect that corporations who embarked 
on a voluntary response would, on average, experience greater COVID-
19-related impact on the research-to-practice transition than those that 
take an integrative approach to handle the pandemic. As a result, corpo-
rations taking an integrative pandemic stance are more likely to experience 
a successful transition resulting in a strong level of evidence in their practice 
than those taking a volunteering stance to the pandemic as part of their 
social responsibility. This leads us to the following proposition: 

Proposition 5 A corporation’s pandemic response approach directly 
relates to circular economy research-to-practice transition outcomes. 

4.2 Application of the Circular Economy Synergy Process Model 

The framework we have developed conceptualizes synergy as the prox-
imal outcome of circular economy research that makes corporate practices 
effective in tangible and measurable ways. It also identifies intrinsic 
factors that are likely to have a substantial impact on the ability of 
circular economy actions to achieve high levels of the outcome. The 
applications of this practical process model can help circular economy 
researchers, corporate managers, practitioners, and policymakers address
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critical research-to-practice gaps related to circular economy design and 
implementation. 

Issue 1: Is circular economy synergy a better option for improving 
the capacity of researchers and corporate managers’ capacity to minimise 
research-to-practice gaps? 

The synergy model we have developed in this work can help academics 
and corporations involved in circular economy investments by assisting 
them to determine whether or not their investments in collaboration 
are warranted. Much of these investments are based on the reasonable 
but undocumented assumption that a circular economy synergy process 
model can offset identified research-to-practice gaps. Several reasons have 
been proposed to explain why it has been difficult to overcome such 
gaps (Jackson et al., 2014; Kristoffersen et al., 2020; Rahla et al., 2021). 
However, a fundamental barrier that has not been emphasized is the 
inability to assess the mechanism that gives circular economy synergy its 
unique advantage. Our framework provides a basis for measuring such a 
mechanism via a circular economy synergy process model. 

The pilot cognitive testing of instruments based on our framework 
suggests that circular economy synergy and its determinants can be 
translated into meaningful questions for both researchers and corpo-
rate practitioners. Such instruments will make it possible to measure for 
the first time the extent to which circular economy synergy overcomes 
research-to-practice gaps and to directly test the underlying assumptions 
about its distinguished advantage. 

Issue 2: What can be done to realize the full advantage of circular 
economy research and practice synergy? 

The model we developed is useful in determining whether and how the 
circular economy synergy process model works and in helping corpora-
tions engaged in circular economy actions s to maximize their investment 
returns by taking full advantage of research. The circular economy liter-
ature is replete with calls for research, additional conceptualization, and 
new methodological tools for operationalization (Balanay & Halog, 2019; 
Campbell-Johnston et al., 2020; Niero & Hauschild, 2017). Of the 
specific needs cited in the literature, our model can contribute in three 
ways: (i) a better understanding of the function of circular economy 
research-practice synergy, (ii) the development of proximal measures that 
can predict the effectiveness of circular economy research-practice tran-
sition, and (iii) an improved approach to managing research-to-practice 
gaps. Given that the circular economy synergy is central to key themes
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in research and practice, applying the circular economy synergy process 
model is pertinent in addressing research-to-practice setbacks, particularly 
in pandemics. 

To summarize, operationalising our circular economy synergy process 
model clarifies what the research-to-practice transition needs to accom-
plish for a circular economy initiative to reach its full potential. Such 
an operationalization and the determinants of circular economy synergy 
can stimulate constructive thinking about what steps a circular economy 
research translation can take to make the practice meaningful. Further-
more, going beyond either circular economy research or practice, our 
model can facilitate the development of diagnostic tools that can help 
identify the particular weaknesses and strengths of the synergy. 

5 Conclusion 

The circular economy research and practice synergy process model 
proposed in this article articulates theoretically the important elements 
that must be considered to ensure strong, evidence-based practice. Our 
aim, however, is to expand scholarly and management understanding 
of how research can complement practice if the transition is effectively 
managed. Therefore, we offer this model as a starting point for transition 
studies in the field of the circular economy. 

In this article, we have also illustrated how circular economy 
research and practice have evolved into separate subsystems that operate 
independently of each other and pursue different agendas. Despite 
circular economy scholarship undergoing a transition from environmental 
phenomenon to social responsiveness over the past decades, the gap 
between circular economy research and practice remains. We thus propose 
a synergy to take full advantage of an effective research-to-practice transi-
tion. In sum, we argue that the circular economy synergy process model 
can serve as a baseline to accelerate transition studies that, in turn, would 
allow us to understand emerging issues in the circular economy field. We 
believe this could be a key resource for both researchers and managers.
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STEAM Education and Innovation Learning 
Towards Circular Strategies 

Naiyer Fatema Khanom 

1 Introduction 

The sustainability of life around the globe is in a severe crisis due to 
climate change. In the last two decades, the causes of 90% of major 
weather-related disasters, such as heatwaves, floods, storms, and cyclones, 
have been attributed to changes in the climate (Centre for Research on 
the Epidemiology of Disasters, 2015). These extreme weather events and 
related challenges of climate change disrupt economies and livelihoods 
and increase inequality in every corner of the world. According to recent 
Swiss Re Institute research, the world economy could lose 10% of its 
total economic value due to climate change by 2050 (Swiss Re Insti-
tute, 2021). Developing countries are unduly vulnerable to increasing 
pollution, health risks, poverty, and unplanned urbanisation stemming
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from climate change. Research from Stanford University shows that 
the economic inequality between developed and developing countries 
due to climate change has increased by 25% since 1960 (Garthwaith, 
2019). Additional 100 million people could push below the poverty 
line by 2030 because of the climate change effect estimated by the 
World Bank (Acheampong et al., 2021; Jafino et al., 2020). An analysis 
published by PARIS (AFP) in 2019 climate change could directly cost the 
world economy US$7.9 trillion by the mid-century as increased drought, 
flooding, and crop failures hamper growth and threaten infrastructure 
(“Climate impact”, 2019). 

The Economist Intelligence Unit’s (EIU) Climate Change Resilience 
Index, which measures the preparedness of the world’s 82 largest 
economies, found that Africa, as a region, is less resilient to climate 
change, with potentially (4.7%) of its GDP expected to be lost because 
of climate change by 2050. This percentage of predicted loss, revealed 
in Fig. 1, is followed by estimates for Latin America (3.8%), the Middle 
East (3.7%), Eastern Europe (3%), and the Asia–Pacific region (2.6%). The 
most resilient areas proved to be North America, with a 1.1% loss in GDP 
due to climate change and Western Europe, losing 1.7%. These regions 
are likely to see the most negligible economic impact because both are 
relatively affluent and better prepared to tackle climate change from an 
institutional standpoint (EIU, 2019).

Being less affluent, countries and emerging market economies focus 
on fast growth and development to generate income, create employment, 
and reduce poverty. Of the development stage, most countries rely on the 
linear (take-make-waste) economy and typically use their available natural 
resources for production and create waste without any systematic and 
innovative plan to utilise it for reproduction. This model tends to increase 
climate emissions, environmental degradation, and deprivation. 

The recent crises associated with the global COVID-19 pandemic 
prompted businesses to make dramatic changes and implement survival 
strategies that have disrupted the global economy. Gupta (2020) has  
called COVID-19 one of public health history most serious threats to 
humanity. The World Health Organization (WHO) estimates that 14.9 
million additional deaths were associated with the COVID-19 pandemic 
in 2020 and 2021 (WHO, 2022). The International Labour Organisation 
(ILO) of the United Nations estimates confirmed that, in 2020, global 
labour markets hit historic lows, with 8.8% of global working hours lost 
relative to the fourth quarter of 2019. This figure is equivalent to 255
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Fig. 1 World map showing the predicted average real GDP loss by 2050 by 
region (Note Adapted from Galey [2019])

million full-time jobs (assuming a 48-hour working week). Working-hour 
losses were around four times greater in 2020 than during the 2009 
global financial crisis (ILO, 2021). These data show how seriously the 
pandemic affected lives and livelihoods. To protect human capital during 
crises, whether climate or health-related, all countries need to invest in 
developing sustainable economies and in making their health systems 
more resilient. Even though scientists have warned us about the risks of 
climate change and pandemics for a long time, the world has proven to 
be miserably unprepared for these crises. Ulrich Volz, the director of the 
Centre for Sustainable Finance at SOAS University of London, noted this 
lack of preparation concerning climate change (Edwards, 2020). Now, 
faced with the consequences of our failure to make the necessary provi-
sions, we must take up the challenge to build back better to support 
a sustainable, resilient recovery from these climate and health shocks 
(OECD, 2020). 

According to David Malpass, president of the World Bank Group, 
‘The world economy is simultaneously facing COVID-19, inflation, and 
policy uncertainty, with government spending and monetary policies in 
uncharted territory. Rising inequality and security challenges are particu-
larly harmful to developing countries’ (The World Bank, 2022, para. 3). 
The COVID-19 pandemic has not only had a significant impact on the
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lives of people and the economies of developing countries, but it has also 
presented them with a complex challenge: to save lives and avoid damage 
to livelihoods (Loayza, 2020). The economies of many developing coun-
tries rely heavily on export and remittance, which have seriously affected 
the prolonged economic slowdown in these places. Limited fiscal space 
and poor governance place the large informal sectors of developing coun-
tries in a vulnerable situation (Loayza, 2020). Countries whose economies 
depend on the tourism industry have also suffered severely. 

COVID-19 has also had a variable effect on the education systems 
of countries, largely dependent on their level of income (Wajdi et al., 
2020), which influences the infrastructure, health system, and policy and 
economic situations in a given country, all of which have a role to play 
to help handle a crisis. In developing countries, in particular, the disrup-
tion of children’s education is likely to have an extended impact on youth 
skills development and, in turn, the human capital development required 
for sustainable economic growth. Added to which are the severe weather-
related events associated with climate change—extreme floods, forest fires, 
hurricanes, heat waves, droughts, and storms—making it extremely chal-
lenging for emerging markets and developing economies (EMDEs) to 
survive and thrive in the global economy. 

It is time to redesign economic approaches to growth and develop-
ment to tackle the climate change emergency. Organisations need to 
take action with respect to the processes by which they design prod-
ucts and services and make decisions to follow the core principles of the 
circular economy: to reduce waste and pollution, to reuse raw materials 
at the highest possible value, and to regenerate the natural environment 
(Lewandowski, 2016). A circular economy is a transformational approach 
based on the principle that everything is connected as a resource for some-
thing else. It emphasises the development of closed-loop systems and 
involves taking actions that support reducing consumption, refurbishing 
used items, recycling waste to resources, and producing and promoting 
environment-friendly products to promote green industry (Bakker et al., 
2010; Merli et al., 2018). Most developing countries produce a massive 
amount of waste, in part, because of the density of their populations. In 
addition, many developing countries also suffer from energy supply chal-
lenges. Applying circular economy principles enables the convergence of 
these two problems to create enormous potential: waste in these coun-
tries could be converted into energy (Siddique et al., 2021). According to 
World Bank data, the world is estimated to generate 2.01 billion tonnes of
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municipal solid waste annually, expected to increase to 3.40 billion tonnes 
by 2050 (The World Bank, n.d.). Arguably, if we do not think strategi-
cally to convert this extensive waste into a resource, the rubbish burden 
will be a disaster for our livelihoods and the environment. 

Transforming a business to operate in a circular loop requires big 
ideas and execution plans that emerge from critical thinking, creativity, 
innovation, circular strategy, circular design, decision-making, and leader-
ship (Ellen MacArthur Foundation, 2020). Knowledge, skills, and proper 
education are essential contributors to the human capital of the future 
workforce that will be responsible for developing circular strategies and 
effectively implementing them. People with essential skills and compe-
tencies are the key to transforming traditional linear economic activity 
into a circular economy for sustainable development (Circle Chizaryfard 
et al., 2021; Economy, 2008; Sustainability University, 2020). Potentially, 
developing countries have market opportunities in such an economy. 

United Nations data indicates that young people aged between 15 and 
24, numbering 1.21 billion, comprise 15.5% of the global population. 
Their projections suggest this youth cohort will reach 1.29 billion and 
15.1% of the world’s total population by 2030. Their data also shows the 
population growth rate is expected to remain high in the least developed 
47 countries of the UN (United Nations, 2019). Developing countries 
can take advantage of their growing populations of young people to 
upskill them into competent workers capable of transforming their linear 
economies into circular ones. Achieving this, however, will be a consider-
able challenge for many of these countries because of poor policies, the 
lack of infrastructure, and inadequate innovation capacity and technolo-
gies (Gedam et al., 2021). These circumstances leave developing countries 
not to unable to adapt to the industry 4.0 technological advancement that 
can support the transformation. 

Interdisciplinary STEAM (science, technology, engineering, arts, and 
mathematics) education and innovation learning promote the active use 
of critical thinking, creativity, collaboration, and communication to search 
for facts, find better ways to solve problems, create something more signif-
icant in a team, and efficiently convey ideas to fuel innovation. STEAM 
education develops the four Cs—critical thinking, creativity, collabora-
tion, and communication—twenty-first-century skills essential for today’s 
youth to gain employment in the future workplace (Stauffer, 2021). 
In a circular economy, human labour is viewed as different from other 
renewable resources, as it is creative, versatile, and adaptable, able to
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be educated and upskilled but destructible if unused (Stahel, 2012). 
The essential elements for future circular jobs are upskilling, ensuring 
quality work, and strengthening inclusive opportunities (Wenzel, 2020). 
Integrating STEAM education and innovative learning into schools can 
create an ecosystem in which a skilled circular workforce can be nurtured 
to transform businesses successfully so they can participate in circular 
economic activity. 

The circular economy can increase employment opportunities, sustain-
able economic growth, and prosperity (Scheel et al., 2020). According 
to ILO estimates, a global net total of seven and eight million new jobs 
will be created by 2030 in the shift towards the circular economy (ILO, 
2019). I would argue that developing countries that focus on creating 
new jobs in green and circular industries can generate economic growth 
and reduce poverty and inequality. By its design, a circular economy 
takes action on climate change, builds a resilient economy, and ensures 
social well-being by applying its circular system to utilising resources, 
reducing waste and pollution, and regenerating nature. Implementing 
circular strategies can change a business ecosystem and promote the 
implementation of green economic activities to make the growth of devel-
oping countries more sustainable. It is time to prepare youth for the 
next big market: the circular economy, which they can lead by creating 
innovative products and services. 

This chapter seeks to build a strong theoretical and conceptual link 
between innovation learning and circular outcomes by reviewing and 
analysing available data, documents, journals, and reports. This qualitative 
study intends to understand the combination of STEAM education and 
innovation learning that is most likely to create an ecosystem to support 
the circular strategies that can be used to design sustainable industries 
for the future. This chapter also explores how STEAM education and 
innovation learning can raise awareness of the circular economy and 
inspire young people to take responsibility for tackling climate issues. The 
research findings reveal that STEAM education and innovation learning 
can help promote responsible enterprises towards circular strategies in 
developing countries.
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2 STEAM Education Leads 

to Innovative Thinking 

Innovation is a process of thinking differently to identify an idea and 
turn it into a better solution. It has the artistry to add value to humanity 
without destroying the ecosystem. The inventor Thomas Edison encour-
aged innovation by saying: ‘There’s a way to do it better. Find it’ (New 
York Times, 1957). The word ‘innovation’ comes from the Latin innovare 
for renewing, whose root is novus, or new (Psichologyanswers, 2019). 
Innovative thinking is the skill of developing new ideas or thinking with 
a different approach to developing new products, services, or processes. 
While innovation initiatives are about creating something new, not all new 
things necessarily have value. Innovating for a circular economy focuses 
on improving or replacing products or services and on processes that 
create value for customers and generate business growth (Springman, 
2011). Collins (2018) explained that innovation is achieved by seeking 
out inspiration, combining similar ideas, and solving a problem. Curiosity 
and inspiration drive the creativity needed to see problems in a new way 
and, in turn, to build new products or develop better services. We need 
information and knowledge to validate the ideas to understand a problem 
and generate ideas to fix it. Spradlin (2012) contended that innovative 
thinking is often engaged when one attempts to solve a problem with 
limited resources. The first step of this journey involves identifying the 
basic need that is the core of the problem. The next steps are to justify 
the need, contextualise the situation with available information, and estab-
lish the problem statement that can inform the creative approach to a 
solution. 

Given that innovative thinking is a skill that involves engaging 
creative thought processes to develop ideas and solutions through critical 
thinking, problem-solving, collaboration, communication, and creativity 
skills, STEAM (science, technology, engineering, arts, and mathematics) 
education is a valuable tool to sharpen this skill. STEAM education is 
an approach that supports learners in developing the curiosity, creativity, 
and critical thinking they need to see problems holistically and solve 
complex problems with better ideas and strategies. STEAM education is a 
developing model that relates the science, technology, engineering, arts, 
and mathematics subjects to integrative curricula and reality (Yakman, 
2008). Another popular educational approach, ‘STEM’, incorporates 
science, technology, engineering, and maths. ‘STEAM’ adds ‘A’ for arts,
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including humanities, languages, arts, design, and philosophy, combined 
to develop critical thinking skills to solve complex real-time problems. 
Critical thinking activates analysis of the available facts, evidence, obser-
vations, and research associated with problems and solutions to facilitate 
deep understanding. It can be said that thinking critically is a skill, a sum 
of intellectual aspects, which allows the educator to successfully carry out 
educational, social, or technical activities to find a better strategy to solve 
problems and challenges (Dumitru, 2019). STEM teaches technical skills 
in science, technology, engineering, and mathematics: the basic knowl-
edge to understand the facts and cases of problems. STEAM goes a step 
further, developing soft skills and social skills through the study of the 
arts and humanities; these skills are arguably the most able to support 
collaborative problem-solving. 

Gupta and Tiwari (2020) contend that STEAM education inspires 
students to solve problems creatively because of the innovative mindset 
nurtured by the interdisciplinary study approach. ‘Study the science of 
art. Study the art of science. Develop your senses—especially learn how 
to see. Realise that everything connects to everything else’. This famous 
statement from the notebooks of Leonardo da Vinci (1452–1519), as 
highlighted by Payes (2018), clearly explains the value of combining 
art and science learning to master the ability to think creatively and 
design innovative solutions. Leonardo da Vinci was an artist, scientist, 
and inventor in the Renaissance period (Museum of Science, 1996). He 
is an idol of creativity and innovation, admired for his mastery in STEAM 
fields and his design, documentation, and innovation skillset. Interdisci-
plinary education has positively affected students’ innovative ability and 
creativity to solve real-time problems (Weilin et al., 2018). Curiosity, 
passion, enthusiasm, and diversion are all essential artistry for innovation 
and designing new things. Interdisciplinary STEAM education promotes 
innovation skills, as described above and entrepreneurial skills, such as 
identifying opportunities (Indeed, 2021). 

At a time when work types and professions are rapidly changing along-
side technological advancement, the skills required for the future work-
place are creativity, critical thinking, collaboration, information literacy, 
technology literacy, flexibility, initiative, productivity, and social skills 
(Stauffer, 2022). Innovation skills are more important than ever, and 
every organisation needs efficient employees with strong innovation skills 
(Eich, 2022). Businesses are urged to create an innovation culture that 
supports idea generation, analytical thinking, and collaborative action
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planning, where everyone can learn and contribute through knowledge 
and experience sharing. Arguably, the education system must also be 
redesigned to focus on teaching innovation to prepare today’s youth 
as tomorrow’s human capital, workers who can drive change through 
innovative thinking. One remarkable example of the capacity of young 
innovators is found in the inspiring real-life story of William Kamk-
wamba, who had an innovative idea to solve a problem in his community. 
At age 14, he built an electricity-producing windmill from spare parts 
and scraps to help the community in his village, Wimbe, Republic of 
Malawi, in Southeastern Africa. He achieved this by working from rough 
plans found in a local library book. Since then, he has been working 
to make a difference in his community and has built a solar-powered 
water pump that supplies drinking water in his town—a first (TED, 
n.d.). Knowledge-based learning, social awareness to understand the 
requirements, creativity, and innovation can inspire the solutions for real 
complex challenges, like building a windmill from scrap and limited 
resources. Potentially, developing countries can prepare their youth as 
assets with STEAM education and innovation learning to focus on various 
educational and training programmes in circular strategy and business 
transformation to create local green industry ecosystems for sustainable 
growth. 

3 Innovation Learning Design 

to Embed Circular Strategy 

Innovation has the incredible power to change our thinking and solve 
problems in the best possible ways. It may also affect the ecology and 
evolution of a species, as it can shape the economy, society, human 
behaviour, and the environment (Logan & Pepper, 2007). In addition, 
it has the driving force to change business strategy and policy, create 
employment, and facilitate adaptation to global change. To think inno-
vatively to find out different ideas, think out of the box, and be creative 
(Luenendonk, 2019). Innovation learning is a process that starts with 
curiosity. To create an innovative learning environment, students must 
be encouraged to think deeply, observe, communicate, collaborate, ask 
questions, and think critically. Adding to the four Cs mentioned in the 
introduction, Fadel (2008) identified essential twenty-first-century skills 
for youths, including social skills, problem-solving, innovation literacy, 
technology and digital skills, civic and entrepreneurial literacy, global
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awareness, and innovation skills. Young people are arguably the most 
important asset to a nation as they grow up to become the human capital 
that builds the future of that country. Burunciuc (2018) argues that 
young people deserve a quality education that unlocks their potential and 
creativity. 

Innovation learning is a continuous process that pursues the develop-
ment of better products, services, strategies, and policies for sustainable 
growth. Learning is a cognitive process; psychologist Bandura (1977) 
shows this in his Social Learning Theory. It takes place in a social context 
and can happen through observation or instruction and by making 
decisions about the performance of observational learning. Cognition, 
environment, and behaviour mutually influence each other to drive 
creative thinking for innovation (Teach Thought University, 2022). Social 
learning theory is the core of the innovation learning process through 
observation, social context, and information analysis. This method is a 
brilliant approach to transitioning to a circular economy, which aims to 
find better solutions for sustainable development. To tackle the climate 
change challenges, in particular, the circular economy offers a holistic 
approach to sustainable development (Anderson, 2019), one which is 
clearly gaining momentum, as leaders of organisations shared their opin-
ions on adopting and promoting circular strategies at each GreenBiz 
Group event throughout 2019. 

At its core, the circular economy is where waste becomes material 
for production, minimises pollution, products and services are shared, 
and nature regenerates in a loop. Implementing this process requires an 
innovation ecosystem in which products and services can be designed to 
satisfy customers, save the environment, and reduce inequality. In Albert 
Bandura’s Social Learning Theory (1977), the four main elements of 
attention, retention, reproduction, and motivation (Fig. 2a) may work 
strategically with the innovation process to achieve circular outcomes 
(Fig. 2b). The combined processes start with observation and then take a 
deep dive to get available information and acquire knowledge to under-
stand the facts of the problem and fuel creative thinking. Amabile (1988) 
noted that the most crucial element of social learning theory in a busi-
ness context is motivation to activate the innovation process for better 
solutions, such as those necessary to transform into a circular economy.
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a b  

Fig. 2 a. Bandura’s four elements of social learning theory. b. Process  of  a  
circular economy (Note An innovation ecosystem with the circular economy 
strategy to design products and services. a, adapted from Loveless [2022]; b, 
adapted from Australian Government [2021]) 

4 The Circular Economy Challenges 

to Change the Way of Thinking 

Kenneth Ewart Boulding first mentioned the circular economy idea in his 
book, in which he explained in 1966 that ‘we should be in a “cyclical”’ 
system of production. In 1990, the environmental economists Pearce and 
Turner described the circular economy in their book Economics of Natural 
Resources and the Environment (‘Circular economy’, 2021; Ekins et al., 
2020; Pearce & Turner, 1990). A circular economy is an innovative 
approach to dealing with the complex problem of waste and protecting 
the environment. It promotes concepts of sharing, reusing, and utilising 
limited resources in a system in which everything is connected, from 
production to consumption, in a closed loop. Transforming to a circular 
economy can change production and consumption strategies to save the 
environment and continue economic growth for sustainable development. 
As a result, the concept is getting attention from the public and private 
sectors, policymakers, and multinational companies seeking to achieve 
sustainable development goals effectively (EC, 2015; Lacy et al.,  2014; 
Schroeder et al., 2019). 

Since the emergence of the idea, the circular economy has meant 
many different things to different people. Findings of an analysis by
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Kirchherr et al. (2017) of 114 definitions of the circular economy indi-
cate that models of such an economy frequently represent a combination 
of reducing, reusing, and recycling activities. However, they noted that 
most definitions, while they reflect the linkage of this economy with the 
concept of sustainable development, often fail to feature that the circular 
economy requires a systemic change. Analysis of the findings of their 
study reveals that the definitions rarely include consideration of the social 
impact of the circular economy on equality, novel business models, and 
the consumers’ perspectives that could result from a change in the system 
to a systematic closed loop. The traditional linear economy follows the 
take-make-dispose rules, in which raw materials are transferred into prod-
ucts for use, and the used products are dumped as waste. In contrast, the 
circular economy challenges the traditional linear economy to think in 
innovative ways to use waste as a resource for production and to utilise all 
resources circularly. The circular economy takes a systematic approach to 
waste, which can reshape business models, change consumer behaviour, 
and shift strategy and policy through innovation and creativity. 

More than just a concept, the circular economy is a forward-thinking 
systems solution framework that aims to tackle global challenges like 
climate change, waste, pollution, and biodiversity loss. Systems Theory 
and Innovation System process are arguably the best strategic approaches 
to achieve the goal of transforming into a circular economy. Systems 
theory is an interdisciplinary theory that can be used to explain complex 
natural or human-made systems found in nature, society, and science and 
can be applied to an organisation or culture or to any high-tech industry, 
global policy, or informational artefact on an organism (Environment & 
Ecology, n.d.). This theory acknowledges that the economy, society, and 
environment all work interconnectedly in systems in which all compo-
nents are interdependent and responsible for the consequences of the 
action. According to Donella Meadows (2008), an expert systems thinker, 
‘a system is an interconnected set of elements that is coherently organised 
in a way that achieves something’ (p. 11). ‘Systems thinking’ is, essentially, 
the process of viewing problems holistically to understand their deeper 
roots and identify innovative and better solutions. System thinking also 
helps us understand how things influence one another as part of a whole. 
In the circular economy, systems thinking plays a double role: it provides 
the lens or frame for the conceptual understanding of a problem and is 
an enabling tool to help identify root causes to inform better solutions 
(Ellen MacArthur Foundation, 2017a, 2017b, 2017c).
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Systems thinking helps support the creation of innovative products, 
services, processes, and policies by examining complex circular activities 
that influence one another within a whole and identifying patterns and 
consequences over time (Rogers, 2022). However, as previously noted, 
the transformation to a circular economy will require every organisa-
tion to develop an innovation culture and ecosystem in which people 
can learn, grow their mindset, and be ready to change existing linear 
operating models. To stimulate creative ideas and design processes to 
get the desired outcomes in both the short and long run—without 
adverse effects on the economy and climate—organisations can engage 
innovation systems characterised by modern technological advancement 
and information availability (‘Innovation system’, 2022). Innovation and 
technological developments in today’s market are fundamental to action 
planning for the circular economy (Ellen MacArthur Foundation, 2021). 
Organisations can practice four innovation systems: incremental, disrup-
tive, sustaining, and radical. These innovation processes can be used to 
improve existing products and services, create new business models to 
disrupt the current market, or transform industries and create an entirely 
new market (Alam et al., 2022; Erdiaw-Kwasie et al., 2022; Ottinger, 
2021). 

In addition to systems thinking and innovation, transforming from 
a linear to a circular economy requires strategic planning, which is 
informed by design thinking, a non-linear interactive human-centred 
design approach to problem-solving that can lead to innovation, which, 
in turn, can enable differentiation and competitive advantage (Dam, 
n.d.; Gibbons, 2016). Design thinking engages an interactive process 
that applies cognitive, strategic, and sensible design concepts to redefine 
problems, challenge assumptions, create innovative solutions, build proto-
types, and test for execution. Design thinking uses desirability, viability, 
and feasibility methodology to test ideas, concepts, and hypotheses to 
determine whether they are worth pursuing or not (Chasanidou et al., 
2015). According to Stanford University’s d.school, design thinking is a 
creative problem-solving methodology. It can be used in teaching prac-
tice, or students can use it as a framework for real-world projects (Stanford 
d.school, 2022). Stanford d.school proposed a five-stage design thinking 
model that goes through the following steps: empathy, definition, concep-
tion, prototype, and testing. Designers focus on the human needs of a 
system’s users and emphasise generating real-life innovative solutions that 
consider how real users think, feel, and behave. Organisations such as



104 N. F. KHANOM

businesses are embracing design thinking to benefit from the innovative 
solutions it generates, bring new products and services, and create new 
markets. Non-profits use design thinking to develop solutions to social 
problems (Brown & Wyatt, 2010). Design thinking can also be applied 
to policymaking, processes, and distribution for sustainable growth. 

Design is at the heart of any process, product, or service, and circular 
design has a significant role in the circular economy system. (Widmer, 
2021). The principles of the circular economy are to design for util-
ising waste and reduce pollution, products and materials continue in use, 
and eventually regenerate natural systems (Velenturf & Purnell, 2021). 
Figures 3a and  3b show the difference between the business operation 
model followed by a linear economy system and the circular economy 
system approach. 

Circular design which involves four stages—understand, define, make, 
and release—integrates design into the circular economy system to 
develop more sustainable products, services that are oriented towards 
extending the product lifecycle, and supply chain systems that follow the 
basic circular economy concept: reduce, reuse, and recycle to generate 
natural resources (The Circular Design Guide, 2018). Figure 4 illus-
trates how design thinking can maintain this circular loop by following 
the five-stage design steps proposed by the Stanford d.school: empathy, 
definition, conception, prototype, and testing. These steps contribute to 
redesigning more sustainable products, creative processes and policies, 
providing collaborative services, customer behaviour, and social change. 
Design thinking and human-centred design approaches are used at each 
stage in the system to zoom in on the user needs and zoom out to 
consider systemic implications, oscillating continuously. Emerging tech-
nological tools like AI (artificial intelligence), IoT (internet of things), 
and biomimicry will assist innovation through imagination and design 
thinking (The Circular Design Guide, 2018). According to the Ellen 
MacArthur Foundation (2017a, 2017b, 2017c), the circular economy is 
the next big shift for business, industry, and the global economy: now 
is the time for innovation to drive the transformation to the circular 
economy to tackle climate change and sustainable development.



STEAM EDUCATION AND INNOVATION LEARNING … 105

a b  

Fig. 3 a. Linear economy process. b. Business value in a circular economy (Note 
Transforming from a linear to a circular system. There is a difference between 
the business operation model followed by the linear economy system and the 
circular economy system approach. a. Adapted from Power [2019]; b. Adapted  
from Masterson [2022]) 

Fig. 4 Stages of design thinking (Note Design thinking can work with circular 
strategy following the Stanford d.school proposed five-stage design steps. 
Adapted from Interaction Design Foundation [n.d.])
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5 Strategic Thinking 

and Innovation for a Better Future 

In addition to following the aforementioned thinking and design 
approaches, transformation into this new economic model will require 
sophisticated strategic thinking. Strategic thinking involves the analysis 
of information, data, and complex issues to find and develop significant 
opportunities to create value for the long-term success of an organi-
sation, a team, a business, a society, or an individual (Jolley, 2022). 
Commonly, strategic thinking leads to a clear set of coherent plans, mutu-
ally reinforcing policies or behaviours to achieve a specific competitive 
goal (Pisano, 2015). Innovative ideas are required for all of us to survive 
and thrive in a competitive, changing environment. According to Henry 
Mintzberg (1987), a strategy is a plan to take intentional actions to deal 
with a situation consciously and purposefully. Strategy is also described as 
the art of planning to achieve long-term goals, particularly when facing 
complex challenges and working with limited resources. Yuval Atsmon, 
Senior Partner, McKinsey & Company, shows in a diagram (Fig. 5) the  
three ways in which companies formulate strategy. In summary, strategy

Fig. 5 Three ways in which companies formulate strategy (Note Three ways in 
which companies formulate a strategy. Adapted from Atsmon [2017])



STEAM EDUCATION AND INNOVATION LEARNING … 107

is formulated through strategic thinking, formal strategic planning, and 
opportunistic strategic decision-making.

The actions and outcomes of each stage are influenced by rele-
vant market factors, available resources, behaviour, and the environment 
(Atsmon, 2017). 

The Greek philosopher Heraclitus (535 BC–475 BC) is quoted as 
saying, ‘change is the only constant’ (Foster, 2020). We can predict 
change but do not know what is coming. Strategy and innovation can 
shape the future, facilitate adaptation to continual changes, and support 
sustainable growth to minimise the risk of pull-down. During the 2021 
United Nations Climate Change Conference in Glasgow, world leaders 
recognised that it is vital to transition to renewable energy to tackle 
climate change (UNECE, 2021). To do this, we need an ecosystem in 
which all elements of our existing take-make-waste system can be trans-
formed to be reused as resources. As a systems solution framework, the 
circular economy can tackle climate change and biodiversity loss while 
addressing important social needs such as creating more green jobs (Ellen 
MacArthur Foundation, 2017a, 2017b, 2017c). 

Less than 10 % of global economic activity today is circular (Houten & 
Ishii, 2020). This number is too low compared to the growing global 
linear economic (take-make-waste) activity, particularly in developing 
countries. Despite this relatively small percentage, the circular economy is 
now part of international policies, and developing countries are thinking 
about circular strategies and ways to create more green jobs. For example, 
the European Union (EU) Green Deal, with its overarching aim of 
making the EU climate-neutral by 2050, promotes the use of strategies to 
transform the economies of participating countries into circular ones for 
growth that is decoupled from resource use and leaves no person behind 
(European Commission, n.d.). Wellesley (2019) suggests that the large 
informal business sector in developing countries could take the oppor-
tunities presented by the circular economy model to prompt economic 
diversification, skills development, and value creation; circular activities 
like electronics waste (electric goods, phone) repairs, sustainable produc-
tion, and systematic supply chain strategies could be of great value to such 
countries (Wellesley, 2019). 

Strategic thinking and innovation are essential to transform business 
organisations, social innovation, the education system, and the national 
policy forum into a circular economy. Transitioning to renewable energy 
is vital to tackle climate change. Nearly two-thirds of global energy cities
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demand today, producing up to 80% of greenhouse gas emissions and 50% 
of global waste (OECD, 2019). There needs to be an immediate tran-
sition from fossil fuels to renewables like solar and wind energy for the 
circular flow of economic activity. The circular economy goal is sustainable 
production, extending product lifecycles for worthwhile consumption, 
and sharing the products and services. In this process, waste products 
become productive assets and resources, and pollution is minimised in a 
circular loop (UNECE, 2021). 

6 Innovation on the Road to Circular Outcomes 

‘Innovation is the ability to see change as an opportunity—not a threat’. 
So said Steve Jobs (Jesson, 2020), American entrepreneur, inventor, and 
co-founder of Apple and other renowned companies who have sparked 
revolutions in technology and in customers’ behavioural patterns and 
choices. Innovation adds value to every aspect of the economy, from 
producers to policymakers, services to society, supply chain processes 
to product distribution, and management systems to human capital 
resources. The industrial revolution, ushered in by innovators using mate-
rials and tools in new ways, drastically changed business models, people’s 
lives and ways of thinking, economies, and the local and global envi-
ronment. By reducing costs and increasing productivity, the industrial 
revolution has been described as the most intelligent revolution in human 
history (National Geographic, n.d.). Industrialisation has served as a 
key engine of development and structural transformation (Lall, 2000), 
and, in fact, the process of economic change from economies based on 
agricultural and handicraft labour and exchange to today’s advanced tech-
nological era involved four industrial revolutions (Britannica, n.d.). Sadly, 
we are now paying the high cost of the environmental degradation asso-
ciated with using the enormous opportunities presented through these 
revolutions in an unplanned and unorganised way. 

However, the current fourth industrial revolution (4IR) era features 
the rise of intelligent and connected systems designed to sense, predict, 
and interact in real-time to make better decisions and generate inno-
vative solutions (Sirimanne, 2022). Irwin (2016) refers to the current 
technological era as the golden age of innovation in which digital trans-
formation creates enormous opportunities to implement creative ideas. 
Emerging technologies like educational technology, information tech-
nology, nanotechnology, biotechnology, robotics, blockchain, machine
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learning, IoT, and AI can contribute significantly to the design of circular 
products, components, and materials (McKinsey & Company, 2019). 
In this information-driven revolution, advanced industry 4.0 has the 
potential to redesign business models to be more sustainable (Khan 
et al., 2021), to support the creation of circular products and services 
(Franconi, n.d.), and to take countries into the circular economy. To 
shape a sustainable industry that serves green economies and creates 
more equitable societies, industry 4.0 needs to focus on human capital 
development. STEAM education, skilled-based training programmes, and 
climate awareness can promote the circular economy and motivate youth 
to think creatively to develop innovative products and services. 

It is widely believed that innovation and technology can address any 
crisis and a new challenge, and the global COVID-19 pandemic has 
proven this to be the case: technology allowed us, for example, to be 
together even when we were isolated, physically separated from each 
other. At the height of the pandemic, people lost jobs, health systems 
broke down, and many jobs were replaced by technology. In the context 
of what felt like a crazy situation, many industries survived by imple-
menting new ideas driven by systems thinking, innovation, and quick 
adaptation. The unique conditions of a crisis often allow innovators to 
think and move freely to create rapid, efficacious transformation (Clark, 
2020). COVID-19 has dramatically accelerated the adoption of new tech-
nologies in organisations and by individuals for survival, and these tech-
nologies will drive change in the long run (McKinsey & Company, 2020). 
During COVID-19, technological trends have changed, for example, how 
we do business, work, produce goods, and provide medical services: we 
work remotely, learn and shop online, visit doctors via telehealth plat-
forms, purchase goods with contactless payment, and even have goods 
delivered by drones (Xiao & Fan, 2020). Advanced technology and inno-
vation have helped us handle difficult situations and exploit dramatic 
changes in all sectors of our economies. As a result, society and culture 
have changed to what is often called ‘the new normal’. 

The circular economy could and should be part of this new normal, 
and, like changes instigated by the pandemic, can surprise us by gener-
ating more employment opportunities, driving sustainable economic 
growth, and positively impacting the environment and climate change. 
The European Commission (EC) estimated that, in 2018, the employ-
ment of 3.9 million people was directly associated with circular economy
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jobs (EC, 2018, as cited in International Institute for Sustainable Devel-
opment, 2020). Data from the Club of Rome found that full adoption 
of a circular economy would create more than 500,000 jobs in France, 
400,000 in Spain, 200,000 in the Netherlands, 100,000 in Sweden, 
and 75,000 in Finland by 2030 (Wijkman & Skånberg, 2016, as cited  
in Effects of the Circular Economy on Jobs, 2020). The ILO projects 
the net creation of 24 million green jobs opportunity by 2030 (ILO, 
2018). The circular economy is not only about taking action for environ-
mental issues. It has a substantial positive impact on business industries, 
the global economy, and social well-being by creating more green jobs, 
reducing inequality, reducing emissions, protecting human health and 
biodiversity, using natural resources like forests, soil, water, air, metals, 
and minerals in more sustainable ways, and boosting economies by 
creating more and better jobs (McGinty, 2021). As previously noted, the 
circular economy business model concepts support reuse, repair, refur-
bishment, sharing, leasing, and recycling (European Parliament, 2022). 
In all those actions, there is massive scope for innovation to create jobs, 
boost economies, reduce poverty and inequality, develop human capital 
to protect the environment, regenerate natural resources, and tackle the 
climate emergency. 

7 Circular Strategy Towards Sustainable 

Growth in Developing Countries 

Globally, with rapid population growth comes rising rates of waste 
production. It is estimated in 2020 that 2.24 billion tonnes of solid waste 
are generated annually, amounting to per person per day and 0.79 kilo-
grams (The World Bank, 2022). Due to rapid population growth and 
urbanisation, global waste is expected to increase to 3.40 billion tonnes 
by 2050, and sadly in low-income countries is expected to increase by 
more than three times (Kaza et al., 2018). Unfortunately, compared 
to developed nations, developing countries are severely threatened by 
waste, as over 90% of waste (Kaza et al., 2018) is typically disposed of 
in unregulated dumps or openly burned. Any increase in waste without 
a circular strategy to transform it into resources for future production 
poses a serious threat to climate change and can worsen health, employ-
ment, economy, safety, and subsequent natural disasters. Furthermore, the 
impacts of climate change have proven to be very different in countries 
with low and high incomes. Poor developing countries are likely to be
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the most adversely affected; for some countries and communities, climate 
change could have catastrophic effects (Dervis, 2007). 

The key characteristics of developing countries include mass poverty, 
overpopulation growth, unemployment, poor human capital, consump-
tion pattern, capital formation, greater dependency on agriculture, 
unplanned industry, poor policies, and technical backwardness (Townes, 
2021). These and other significant challenges facing developing coun-
tries are interconnected in a cycle that blocks economic development. 
Despite that, applying innovation and current advanced technology can 
benefit these countries and create new products and services, well-
managed supply chain systems, and policies and strategies to manage 
waste efficiently. It can also generate new jobs and income for sustainable 
development. Because developing countries commonly have large popu-
lations, which could be harnessed to supply human capital for circular 
workforces, and a significant amount of waste, which could serve as raw 
materials for subsequent development, these countries could harness a 
circular economy for sustainable economic growth. For example, informal 
recycling sectors could upskill women and educate children with voca-
tional skills—both groups already supplying labour in an informal labour 
market—to reduce waste and pollution and ultimately mitigate the 
climate crisis. 

It has been argued that, if the world only took one action in response 
to the climate crisis and created a circular economy in five key sectors— 
cement, aluminium, steel, food, and plastics—CO2 emissions could be 
reduced by 3.7 billion tons by 2050, which is equivalent to eliminating 
the current emissions from all forms of transport (Zaldívar, 2021). There 
is an immense opportunity to create green jobs in these key five sectors, to 
reduce and recycle plastics, manage food waste and regenerate the natural 
environment, reuse steel in the production cycle, and make better use 
of cement in construction and industry to reduce waste and generate 
energy. As previously noted, in the transformation from a linear to a 
circular economy, millions of new jobs will be created in the recycling, 
repairing, renting, and remanufacturing sectors, promoting sustainable 
development, and reducing climate risk. In developing countries shifting 
from the traditional linear economy to the circular economy, the key chal-
lenges involve access to innovative business models, products and services, 
policies, awareness, and implementation strategies. Knowledge and skills 
can build the human capital into a highly innovative, socially aware, adap-
tive, creative group capable of turning these challenges into opportunities
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to tackle the climate crisis and promote circular economic activities to 
protect life and livelihood. 

8 Conclusion 

A circular strategy is an innovative approach to business transformation 
that can create new employment opportunities, utilise natural resources 
efficiently, change consumer behaviours for sustainable economic growth, 
reduce social inequality, and tackle the most burning climate change issues 
(Brown et al., 2021). In this qualitative analysis, I have found a strong 
link between innovation and the circular economy model that can change 
global business models and economic systems for collective approaches 
to a better future. We live in the information age with its advanced tech-
nology, and I contend that it is easier to develop innovative products and 
services to support a circular economy. ‘Innovation comes from neces-
sity’; this well-known proverb came from the Socratic dialogue ‘Republic’, 
Plato wrote, ‘our need will be the real creator’ (‘Necessity is the mother of 
invention’, 2021). These famous statements make it clear that, in the face 
of our need to tackle the burning issue of the climate crisis and save biodi-
versity, we will think creatively to solve complex issues in innovative ways. 
Making the transformation from linear to circular activities will require 
us to take holistic approaches to arrive at systematic solutions. From the 
micro to the macro level, planning, design, and execution are connected 
and affect one another. In the entire ecosystem of a circular economy, 
business models, economy, and environment work interdependently as 
systems that function like the human body (CFI, n.d.), which must work 
in a balanced way so that the entire system can work adequately. 

People are the centre of all of these systems, so we need to focus 
on human-centred change and management as we transition, taking 
knowledge-driven approaches and developing skills as an investment in 
human capital. Moreover, people are the heart of the circular economy, 
so teaching them about innovation for better design and holistic solu-
tions will help countries to adopt circular business and economic practices. 
As Henry Mintzberg said in 1975, management is a practice where art, 
science, and craft meet all (Elaydi, 2015). Investing in innovation learning 
and STEAM education is critical to developing today’s youth as assets of 
the circular workforce. This chapter’s discussions and findings insist that 
circular strategies, as solutions to today’s most pressing problems, come 
from thinking deeply; STEAM education and innovation learning can
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prepare young people to promote responsible enterprises towards circular 
strategies, especially in developing countries where overpopulation and 
waste can become resources rather than burdens. 

The discussion identifies that developing countries face significant chal-
lenges of poor policy design, inadequate infrastructure for adapting to the 
modern technological era, and low-skilled workforces. There is scope for 
further studies on how developing countries’ current education systems 
can enhance their human capital’s innovation skills by providing addi-
tional training and advanced learning models to help people address 
these challenges and pursue circular strategies. In addition, further study 
can investigate the correlation between STEAM education and decision-
making skills development to support the implementation of circular 
business models. Innovation learning and STEAM education may hold 
the key to establishing an ecosystem where the transformation into a 
circular economy can gain momentum. 
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How Can Ghana Transition from a Linear 
to a Circular Economy of Waste 

Management? A Conceptual Analysis 
of Policy Approaches 

Dennis Asare, Mohammed Abubakari, Mudasiru Mahama, 
Dorothea Afriyie Opoku Mensah, Ivy Agyeiwaa Amponsah, 
Andrews Darfour Kwakye, and King Carl Tornam Duho 

1 Background 

The concept of circular economy (CE) has received significant atten-
tion in academic literature (Bauwens et al., 2020; Kirchherr et al., 2017; 
Lowe & Genovese, 2022), policy think tanks (Ellen MacArthur Foun-
dation, 2015), and development co-operations (European Commission, 
2015) in recent time because of the sustainability risk the world faces. 
Over the last two decades, materials exploited to meet consumption

D. Asare (B) 
IMANI Centre for Policy and Education, Accra, Ghana 
e-mail: asaredennis6@gmail.com 

M. Abubakari 
School of Environment and Sustainability, University of Saskatchewan, 
Saskatoon, Canada

© The Author(s), under exclusive license to Springer Nature 
Singapore Pte Ltd. 2023 
M. O. Erdiaw-Kwasie and G. M. M. Alam (eds.), Circular Economy 
Strategies and the UN Sustainable Development Goals, 
Sustainable Development Goals Series, 
https://doi.org/10.1007/978-981-99-3083-8_5 

125

http://crossmark.crossref.org/dialog/?doi=10.1007/978-981-99-3083-8_5&domain=pdf
mailto:asaredennis6@gmail.com
https://doi.org/10.1007/978-981-99-3083-8_5


126 D. ASARE ET AL.

needs have increased by about 70 percent, less than 10 percent of e-
waste per capita are sustainably recycled, five trillion single-use plastics 
are improperly disposed of each year, and enormous renewable energy 
resources are untapped (United Nations, 2021). These appalling charac-
teristics of the state of the earth reflect the deteriorating effect of the 
open-loop systems utilised over a century and the vast threats to nature 
these systems pose. The risk of the current production and consumption 
systems is unevenly distributed, with more harm likely to be witnessed 
in developing economies. For instance, less than 5 percent of Ghana’s 
22,500 tons of waste per day are recycled (Enterprise Agency, 2019a), 
compared to over 70 percent of recycling by Italy and Belgium in 2020 
(European Commission, 2020). Even though developing countries are 
the least material consumers with the lowest domestic consumption per 
capita, they suffer the far-reaching consequences of the linear economy 
model (take-make-dispose) (United Nations, 2021) (Fig. 1).

Given the apparent urgency for a substantial reduction in waste gener-
ated by the current take-produce-dispose business model (Geissdoerfer 
et al., 2017), the concept of circular economy has emerged as the sustain-
able approach to addressing the looming threat of unsustainable waste 
management (Bauwens et al., 2020; Erdiaw-Kwasie et al., 2023; Urbinati 
et al., 2017).
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Fig. 1 Domestic consumption per capita (2000 and 2017) (Source United 
Nations [2021])

The CE is defined as an “economic system that is based on business 
models which replaces the end-of-life concept with reducing, alternatively 
reusing, recycling, and recovering materials in production or distribution 
and consumption processes, thus operating at the macro- to micro-level, 
to accomplish sustainable development, which implies creating environ-
mental quality, economic prosperity, and social equity to benefit present 
and future generations” (Kirchherr et al., 2017, pp. 224–225). More 
importantly, the circular economy seeks to transform significantly the way 
resources are used by replacing linear economy systems with closed-loop 
approaches that ensure that products are reused, recycled, and remain in 
the production loop for a longer period, allowing them to create value 
(Erdiaw-Kwasie et al., 2023; Urbinati et al., 2017) continuously. Essen-
tially, the CE of waste management ensures that waste does not end up 
at landfill sites but is reused, recycled, and transformed into secondary 
raw materials, thus reducing over-reliance on primary resources (Lowe & 
Genovese, 2022). 

A transition to CE has the potential to reduce the unsustainable 
exploitation of finite resources and maximise the utilisation of secondary 
raw materials, placing CE at the centre of sustainable waste management



128 D. ASARE ET AL.

(Sharma et al., 2021). The Ellen MacArthur Foundation (2015) estimates 
that transitioning to a CE could half CO2 emissions by 2030. Also, the 
European Commission estimates that full implementation of CE could 
cut CO2 emissions by 25 percent (European Commission, 2015). Addi-
tionally, the CE could create about 2 million jobs and cut unemployment 
significantly (European Commission, 2014). In Africa, the CE of waste 
management could inject about US$8 billion into the economy each year 
(UN-HABITAT, 2021). Furthermore, sustainable treatment of organic 
waste, the dominant form of waste in most developing countries, can 
transform local agriculture, reduce greenhouse gas emissions, and create 
more jobs along the waste management value chain (Kaza et al., 2018). 

However, CE’s conceptualisation and operationalisation remain 
blurred and indeterminate (Geissdoerfer et al., 2017; Kirchherr et al., 
2017). As a result, policymakers, analysts, and academics have come 
up with a myriad of conceptualisations of the concept of CE, allowing 
multiple interpretations and utilisation (de Jesus & Mendonça, 2018). 
While the CE can take several forms, the conceptual contentions 
concerning the “how-to” of the circular economy of waste management 
affect its implementation at both the national and firm level (Bauwens 
et al., 2020). For instance, the tendency to focus extensively on one aspect 
of the waste hierarchy points to the conceptual contentions about the 
meaning and the focus of the circular economy, as evident in the anal-
ysis of 114 definitions of a CE by Kirchherr et al. (2017), where about 
79 percent of the definitions of CE focused on recycling, followed by 
reuse. This can significantly affect the aspect of the circular economy 
of waste management that receives more policy and investment focus. 
For example, Enterprise Agency (2019b) identified most of the circular 
economy of waste management efforts in Ghana are overly concentrated 
on recycling. 

The circular economy concept is nascent in Ghana. As a result, the 
existing policies, regulations, and institutional frameworks still need to 
be harmonised and coordinated to achieve the CE of waste management 
(Diaz, 2017). An abundance of legal frameworks and institutions have 
been established; however, the focus of the institutions and laws is discon-
nected from a CE of waste management. Nonetheless, different aspects of 
the CE of waste management have developed in the formal and informal 
waste management industry (Enterprise Agency, 2019b). The current CE 
principles implemented particularly in the informal sector are undertaken 
under unclean conditions, disconnected from the formal sector, and do
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not provide decent wages (Diaz, 2017). This underlines the point that 
transitioning from a linear economy to a CE of waste management must 
be conceived as a fundamental systemic change rather than twisting some 
aspect of the waste management value chain to reflect the impact of CE 
(Kirchherr et al., 2017). 

Thus, the policy, regulatory, and private sector incongruence exist 
because the transition to CE has yet to be understood as a fundamental 
systemic change of the nature of CE of waste management the country 
wants to achieve and the policies and business models that can deliver 
such objectives. Therefore, the paper sets off to understand how the tran-
sition to CE of waste management can occur and the policy approaches 
that can deliver a circular economy of solid waste management in Ghana 
and developing countries. The study addresses this question by examining 
how the transition can occur, and different scenarios and their potential to 
achieve the four main principles of the CE of waste management (Reduce, 
Reuse, Recycle, and Recover). 

2 Methodology 

This is a desk study of key literature related to the concept of CE contex-
tualised from the perspective of solid waste management. A catalogue 
of existing literature on the concept of CE, theories, and conceptual 
approaches to transitioning to a CE was gathered mainly from Elsevier 
Scopus, Sage, Emerald, and Google Scholar. Reports by development 
corporations, policy, and consulting firms such as Ellen MacArthur Foun-
dation, World Bank, United Nations, Africa Union, and Country Reports 
on Waste Management in Ghana complemented this. Based on a critical 
literature review, the Deep Transition Framework by Schot and Kanger 
(2018) was used to conceptually explain how Ghana can transition from 
a linear to CE of solid waste management. The scenario analysis by 
(Bauwens et al., 2020) was adopted to explain the practical approaches 
Gha and other developing countries can adopt to transition to a CE of 
waste management. 

The Deep Transition Framework critically explains the overall funda-
mental change process from one system to another (Bauwens et al., 
2020). The Deep Transition Framework is distinct and relevant primarily 
because it explains how social and technical systems interact to produce 
change. Its emphasis on socio-technical systems places technology and
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institution at the centre of the change process. The Deep Transi-
tion Framework helps understand how socio-technical systems emerge, 
mature, decline, and evolve into other socio-technical systems (Schot & 
Kanger, 2018). The current linear economy of waste management is the 
product of a socio-technical system, and thus the Deep Transition is useful 
to understand the transition to a new socio-technical system underpinned 
by the circular economy of waste management. Given that the concept of 
CE in Ghana is nascent and its possible form unknown, the scenario anal-
ysis provides insights into the possible form the transition to CE of waste 
management in Ghana could take and the socio-technical transformation 
that must occur for the CE of waste management to be attained. 

3 State of Waste Management 

in Ghana and Developing Countries 

3.1 Waste Management Situation in Sub-Saharan Africa 

Africa’s population is increasing steadily, and its cities and towns have 
become more urbanised. With an urban growth rate of about 3.55 
percent every year, the urban population in Africa is expected to grow 
from the present 40 percent to about 56 percent by 2050 (United 
Nations Environment Programme, 2018). With such rapid population 
growth and urbanisation, the region’s waste generation will increase and 
become one of the major developmental problems. Thus, a restorative 
and regenerative system that minimises waste creation and prolongs the 
life span of products in the economy is needed. 

Accurate waste generation data in Africa remains a challenge. However, 
estimates by the World Bank indicate that the sub-Saharan Africa (SSA) 
region generates about 174 million tons of waste annually, with an 
average waste generation per capita of 0.78 kg/day (World Bank, 2018). 
While this is below the global average of 0.74 kg per capita/day, the 
spatial variations are significant, with countries like Ghana recording 
about 0.78 kg per capita/day while Seychelles records over 2 kg per 
capita/day (United Nations Environment Programme, 2018). 

Organic waste forms about 57 percent of total solid waste gener-
ated in urban centres due to high fresh food preparation, mainly among 
low-income households. However, high-income urban centres are likely 
to see a significant increase in plastic and paper use linked to the
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growing fast food industry in urban centres (United Nations Environ-
ment Programme, 2018; World Bank, 2018). In most African countries, 
waste collection and transportation are emphasised more than treat-
ment and disposal (United Nations Environment Programme, 2018). 
That notwithstanding, less than half of the total waste generated is 
collected, particularly in SSA, where only 44 percent is properly collected 
(Kaza et al., 2018). This indicates that most waste is generated through 
unapproved waste collection and treatment mechanisms. As a result, 69 
percent of solid waste generated in SSA is openly dumped, 24 percent 
in landfill sites, and only 7 percent recycled and recovered (World Bank, 
2018). 

4 Waste Management in Ghana 

Similarly, Ghana generates about 8.2 million tons of solid waste annually, 
using an annual waste generation of 22,500 tons/day of waste and 0.75 
kg per capita/day (Enterprise Agency, 2019b). Organic waste constitutes 
about two-thirds, and about 83 percent of the total waste generated is 
collected. Like most developing countries, a significant proportion of the 
waste collected is openly dumped. The waste management industry in 
Ghana is complex because of the interplay between formal and informal 
waste management players. In high-income neighbourhoods, waste is 
collected by formal waste management companies that practice improved 
hygienic processes in collecting and treating waste. Individual waste 
collectors using tricycles and three-wheeled motorcycles serve low-income 
communities with no hygienic handling processes and play a limited role 
in waste treatment. Communities with poor road networks and slums 
continue to practice open dumping sites. A complex institutional frame-
work with conflicting functions affects the clarity of policies towards 
effective waste management (See Table 1). For instance, the work of the 
Ministry of Environment, Science and Technology and the Ministry of 
Sanitation and Water Resources conflicts as they are implementing sepa-
rate policies towards addressing waste management, leading to a thinly 
spread of resources in addressing the waste management problems. Both 
agencies charge separate levies (EPA Levy, ECO-Levy, and the Sanitation 
Levy) to address the same problem.

Formal waste management companies undertake limited waste recy-
cling and recovery mechanisms because they can finance the investments 
required, leaving the informal waste management section of the market
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Table 1 List of institutions in Ghana’s Waste Management Sector 

Institutions Role 

1. Ministry of Sanitation and Water 
Resources 

Responsible for policy planning and 
programme implementation towards the 
sustainable use of water resources and 
waste management. The Ministry would 
be responsible for developing policies and 
programmes that provide clarity on the 
approach towards achieving the circular 
economy of waste management 

2. Ministry of Finance and Economic 
Planning 

Responsible for the passage of waste 
sector levies and management of 
Sanitation levies. Additionally, the 
Ministry of Finance undertakes budget 
approval and disbursement of funds for 
the Ministries, Departments, and Agencies 
responsible for waste management 

3. Ministry of Local Government, 
Decentralisation and Rural Development 

Performs supervisory function over all the 
local government institutions and 
influences the waste management policies 
and programmes of the MMDAs 

4. Environmental Protection Agency Responsible for improving and conserving 
environmental resources and ensuring 
efficient resource management 

5. Ministry of Environment, Science, and 
Technology 

Performs supervisory functions over the 
Environmental Protection Agency. The 
Ministry is also responsible for policy and 
programme implementation concerning 
the environment, science, technology, and 
innovation 

6. Metropolitan, Municipal, and District 
Assemblies (MMDAs) 

Responsible for waste management at the 
metropolitan, municipal, and district 
levels 

Source Authors’ construct, 2022

largely relying on landfill sites and open dumping. Therefore, a transition 
towards CE must consider creating a coherent system that integrates the 
different aspects of the market in the waste management value chain. Over 
the years, the waste management (formal or informal) industry has been 
dominated by the private sector, managing about 80 percent of the total 
waste generated across the 254 Metropolitan, Municipal, and District 
Assemblies (MMDAs) in Ghana (Enterprise Agency, 2019b). However, 
despite the poor waste handling, disposal, and treatment in Ghana, several 
activities that reflect the waste management hierarchy (mainly recycling)
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and the CE are taking place in the waste management industry. In 2019, 
Enterprise Agency (2019b) identified 25 established recycling companies 
with a combined capacity of 320 tons/day engaged in recycling flexible 
plastics to create dustbins, carrier bags, car mats, and buckets and paid 
about e1.1milion monthly to plastic waste collectors, indicating the high 
financial value of the CE if properly implemented. 

Between 1993 and 2020, eleven separate legislations were passed 
in Ghana to address the waste management challenges (See Table 2). 
However, none of the laws targets the promotion of CE, even though 
some of the policies explicitly mention aspects of the 4Rs. As a result, 
institutions have yet to be assigned the role of promoting a circular 
economy. This points to the need for more policy clarity on a CE, 
targets, and alternative mechanisms to achieve circular futures in waste 
management.

Considering that the private sector plays a dominant role in the waste 
management sector of Ghana, a transition from the current linear waste 
management mechanism to a circular future would depend heavily on 
the private sector. However, the complexity of the industry due to the 
different processes of waste handling and treatment by the informal and 
formal sectors makes it imperative for government to define the circular 
targets and technology and create a regulatory environment that inte-
grates both formal and informal sectors, allowing the players to operate 
synergistically. 

5 Theoretical Framework 

The CE of waste management is underpinned by several principles 
demonstrating the transition from linear to a CE. The core principles 
form the rules that guide the behaviour of actors in implementing policies 
that promote the CE, as well as measuring the progress countries or firms 
make towards the circular future. In the context of Ghana, where there 
are no existing laws guiding the transition from a linear economy, the 
core principles provide a basis for setting policy targets and measuring the 
transition. This section critically examines core principles that underlie the 
circular economy transition, the alternative transition processes, and the 
theoretical frameworks underpinning policies and business models that 
make the transition possible.
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5.1 Core Principles of Circular Economy of Waste Management 

Noting Kirchherr et al. (2017), the plenitude of definitions indicates that 
the transition from linear to CE can be underpinned by several princi-
ples and methods of application (Yuan et al., 2008). The vast principles 
and methods could also blur the identification of the fundamental prin-
ciples that form the rules of the CE of waste management (Ghisellini 
et al., 2016). The core principles of the CE can be viewed from two main 
perspectives; the R-Framework (Reduce, Reuse, Recycle and Recover) 
and the Systems Perspective (Kirchherr et al., 2017). The R-Framework 
explains how the CE occurs and the observable characteristics. Zhu et al. 
(2010) argue that the R-Framework is the “how-to” of the circular 
economy and thus qualifies as the core principle of the CE of waste 
management. The system perspective on CE, on the other hand, argues 
that the transition from a linear economy to CE requires a fundamental 
shift from the current system to a new system. The systems perspective 
views the transition at three levels. The macro-level highlights adjustment 
in industry operations and the entire structure of the economy, the meso-
level focuses on eco-industrial parks, and the micro-perspective looks at 
the individual firms, products, and materials to enhance the circularity 
(Heeres et al., 2004; Jackson et al., 2014; Li et al.,  2010). 

While the systems perspective shows the different levels of firm-level 
organisations that can deliver the transition to a CE, the system’s effi-
ciency can be measured by the extent to which waste is reduced, new 
resources are developed, and product lifespan is enhanced through recy-
cling and reuse. This makes the R-Framework a good core principle to 
explain the CE transition. Additionally, the R-Framework is at the heart 
of the Circular Economy Promotion Law of the Peoples’ Republic of 
China (Beijing Review, 2008), and the EU Waste Framework Direc-
tive (European Commission, 2008), indicating that the R-Frameworks 
have been used in some of the successful circular economy countries and 
regions. That notwithstanding, several studies have also proposed other 
forms of Rs to the framework from 4R (European Commission, 2008) 
6R (Sihvonen & Ritola, 2015), and 9R (van Buren et al., 2016). A hier-
archy beginning with Reduce as the desired outcome is inherent in all the 
varying forms of R-Framework. For this analysis, the 4R (Reduce, Reuse, 
Recycle, and Recover) is adopted as the core principle of the circular 
economy of waste management. Kirchherr et al. (2017) identified over 
40 percent of the 114 definitions examined and concluded that the core
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Reduce 

Reuse 

Recycle 

Recovery 

Circular Economy 

Linear Economy Waste Disposal 

Fig. 2 The 4R-framework (Source Adapted from the EU Waste Framework 
Directive [European Commission, 2008]) 

principle of the circular economy was the 4R. Additionally, Kern et al. 
(2020), after examining the second Deep Transition towards the circular 
economy, concluded that the meta-rules (underlying principles) of the 
circular economy were the 4R framework (Fig. 2). 

Based on the framework, the circular waste management economy 
is achieved when energy recovery from waste is maximised, products 
are transformed (high or low quality), product reusability is enhanced, 
and waste generation is reduced. This framework simplifies policy targets 
regarding the CE and can potentially guide businesses to identify the 
aspect of the waste hierarchy where value can be maximised. 

5.2 Theorising the Transition from Linear to Circular Economy 
of Waste Management 

This section examines the transition process from the current linear 
system to the circular future and the potential factors influencing the 
transition. The Multi-level Perspective of the Deep Transition Framework 
is adopted to understand how the current waste management system is 
transformed into a circular economy. The Deep Transition Framework 
developed by Schot and Kanger (2018) explains the change process across 
multiple systems and the mechanisms through which the systems become 
connected and coordinated to form a new system. The Deep Transition 
is a series of connected and sustained fundamental transformations of 
various socio-technical systems (Schot & Kanger, 2018).
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The Deep Transition Framework argues that the transition of a society 
from one system to the other occurs within a socio-technical system. 
The socio-technical systems represent the interconnection between tech-
nology and institutions to create a new order. The socio-technical system 
comprises technology, science, regulations, culture, user practice, and 
production and supply networks (Bauwens et al., 2020; Erdiaw-Kwasie & 
Basson, 2018). The current waste management system is a configuration 
of the interaction between the current technology, regulation, and insti-
tutions. The socio-technical systems are underpinned by meta-rules (core 
principles) which drive innovation and evolution of the systems towards 
a particular direction (Schot & Kanger, 2018). The transition from one 
current system to another requires that the underlying meta-rules need to 
change to meet the demands of the current problems. This implies that 
for the current waste management system to transition to the CE; the 
current meta-rule (take-produce-dispose) needs to change for the core 
principles of the circular economy (reduce, reuse, recycle, and recover). 

This places technology and institution at the heart of the transition 
to a CE. However, the institutions (regulations) established over time 
can either hamper or promote the transition to a circular economy. For 
instance, the current levy on flexible plastics and Eco-levy charged against 
the producer in Ghana do not incentivise the producers to explore new 
technologies that reduce waste and facilitate recycling and the reuse of 
secondary materials (Bauwens et al., 2020). Additionally, if the requisite 
technology for transitioning to the CE requires high upfront costs and 
research and development, it could delay the transition process. There-
fore, the transition to CE must be seen in light of how technology 
and institutions interact effectively to drive the new waste management 
system. 

The Multi-Level Perspective (MLP) of the Deep Transition Frame-
work focuses on explaining the long-term and large-scale transition from 
one socio-technical system to another. For instance, how society transi-
tioned from a horse-drawn carriage to an automobile and fossil fuel to 
renewables (Kern et al., 2020). The transition from one socio-technical 
system to another can be explained using three main components; the 
socio-technical regime, niches, and socio-technical landscape. The socio-
technical regime refers to the shared set of rules or routines directing the 
behaviour of actors on how to produce, regulate, and use technology in 
the socio-technical system (Schot & Kanger, 2018).
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In the waste management industry, the socio-technical regime is the 
rules that determine the technology, regulatory framework, and policies 
that shape the activities linked towards incremental innovation towards a 
CE. As the set of rules continues aligning, coordinating, and connecting, 
they manifest themselves as the socio-technical system, depicting the 
interaction between technology and institutions. The new rules that 
emerge and gradually become aligned and connected are called the Niche. 
These can be a set of rules that propose new technology and models 
to address the existing system’s challenges. The new set of rules tends 
to compete with the existing socio-technical system. In the early stages, 
actors in a niche or promoting the new rules are few; however, they 
grow over time to become the dominant rules underpinning a new socio-
technical system. The core principles (reduce, reuse, recycle, and recover) 
and the associated technology of CE is the niche. The landscape refers 
to the external factors that shape the niche and regime. The external 
factors could be international conventions, climate crises, environmental 
degradation, and constraints that exert pressure for change in the socio-
technical system. The external environment triggers new rules to address 
the looming threats the existing system poses. The increasing waste gener-
ation, resource inefficiencies, and environmental crisis constitute the social 
pressures that result in the new rules (reduce, reuse, recycle, and recover) 
to address these problems. 

The MLP proposes that an interaction between the socio-technical 
regime, niche, and landscape leads to the transition from an existing socio-
technical system to another. This implies that a combination of the new 
rules of CE of principles, niche technologies, and the external pressures 
for improved solid waste management would produce the transition from 
the current linear economy to the CE of waste management. 

The transition can be explained in three main stages. The first stage, 
called the start-up phase, is where the landscape pressure or external envi-
ronment raises more concerns about the internal problems caused by the 
existing system, creating opportunities for new rules and niche technolo-
gies. The second stage, also known as the acceleration stage, is where the 
niche technologies expand, attract more actors, and become the main-
stream market to compete with the incumbent regime and other niches 
for dominance. For example, the use of recycled plastic bottles by bottling 
companies begins to compete with the existing system that creates non-
recyclable plastic bottles. The last stage is called the stabilisation stage, 
where the niche technologies and socio-technical regimes have become
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well established, the number of actors has increased, the technologies 
have become more mature, and regulations are stable. This allows for 
the smart adoption of the technology since the institutions have become 
stable, and the behaviour of actors has become more predictable. New 
socio-technical systems also provide a blueprint for new entrants. 

In the context of waste management, the transition will be driven by 
unsustainable resource exploitation, climate change, environmental risk, 
and the high cost of waste generation as the external factors that raise 
concerns about the sustainability risk of developing countries. At this 
stage, solid waste generation will not be the only concern, however, the 
risk excess waste poses to the environment and unsustainable produc-
tion and consumption. This is similar to how the circular economy of 
waste management emerged as a critical policy idea in the EU during the 
1980s, where rising mountains of waste generated and resource consump-
tion became critical ecological and environmental concerns and brought 
waste management into the EU policy and legislation (Kern et al., 2020). 
Considering that over 90 percent of all waste collected in SSA will end up 
on open dump sites and landfill sites, the outbreak of diseases, recurrent 
flooding, resource depletion, and climate change have driven the call for 
more sustainable waste management programmes. As a result, new waste 
management rules underpinned by the core principles of CE and related 
technologies have emerged, although uncoordinated and less organised 
largely because of the complexity of formal and informal waste collection 
and management in developing countries such as Ghana. 

Presently, the alternative waste management technologies that have 
emerged due to the CE’s new rules cannot compete with the current 
system of open dumping and landfill sites because they are cheaper alter-
natives but extremely hazardous. The increased health hazards would 
increase the pressure for more waste reduction, reuse, waste recycling, 
and energy recovery from waste, paving the way for the CE rule and 
technologies. For instance, Enterprise Agency (2019a, 2019b) identified 
25 formal recycling companies in Ghana involved in the transformation of 
waste into multiple semi-final and final products. The lack of clear policy 
direction and legislation promoting a CE contributes to the low incentive 
for companies to move up the waste management hierarchy towards a CE. 
However, with the increased interest of academics, civil society organisa-
tions, and some quasi-government institutions in the circular economy, 
the core principles (forming the meta-rules) are likely to be considered in 
future policy and legislative reviews, leading to the recognition of the CE
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as the new rule for waste management in Ghana and other SSA countries. 
As seen in the EU, the work of Potocnik on resource efficiency led to the 
recognition and consideration of the CE of waste management in 2012 
and consequently its consideration in the 2014 Circular Economy Action 
Plan and the EU Action Plan for Circular Economy in 2015 (European 
Commission, 2015; Kern et al.,  2020). 

Over time, the improvement in policy and legal frameworks promoting 
CE and the economic case of solid waste management in Africa would 
potentially incentivise investment in the technologies required to climb 
up the waste hierarchy. For instance, United Nations Environment 
Programme (2018) estimates that at the base case scenario of 5 million 
tons of waste recovery; the financial value of recovered resources could 
be about US$318.6 million. Also, at about 25 percent and 50 percent 
recovery of the 125 million tons of waste generated in 2012, the 
resources recovered from moving higher the waste management hierarchy 
is estimated at US$1.7 billion and US$3.7 billion, respectively (United 
Nations Environment Programme, 2018). The economic value of recov-
ered resources can boost investment and address the existing financing 
constraints of the waste management industry in Ghana and SSA. The 
economic value of recovered resources, combined with the improved 
technology and regulations and the external pressure to reduce waste, 
would enable the circular economy to compete with the existing waste 
management system, leading to the transition to the circular economy of 
waste management. 

The Deep Transition Framework is a process where new rules emerge, 
compete with the existing system, and become well-coordinated and 
connected with the institution and technology, transitioning from one 
socio-technical system to another. The interactions between actors, rules 
(devised to regulate actors’ actions), and the socio-technical system are 
important for the transition. Based on the MLP of the Deep Transi-
tion Framework, the transition from a linear economy to CE of waste 
management would occur when the existing and new laws, regulations, 
and policies of waste management are underpinned by the 4R framework 
(reduce, reuse, recycle, and recover). Ghana is at the start-up phase of 
the transition because the rising environmental hazards of open dumping 
and landfill sites coupled with increasing floods caused by indiscriminate 
dumping of plastics have intensified the call for more robust approaches 
to addressing waste issues, thus, paving the way for the circular economy.
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Fig. 3 Conceptual framework of the multi-level deep transition to circular 
economy of waste management (Source Authors’ construct, 2022) 

Additionally, several aspects of the core principles of circular economy are 
happening in the waste industry; however, there is no clear regulatory 
direction to guide the behaviour of actors (Fig. 3). 

5.3 Approaches to Accelerating the Transition to Circular Economy 
of Waste Management 

Policymakers can design appropriate policy responses to catalyse the tran-
sition to CE of waste management when there is a clear understanding 
of how the future CE would look. Geissdoerfer et al. (2017) argue  
that most of the existing CE literature overemphasises the impact of 
CE without critically analysing the form CE future may take. Bauwens 
et al.’s (2020) scenario analysis of the possible future of CE is adopted 
and contextualised in Ghana to assess how the CE transition would look 
like, the implications, and the policy and business solutions relevant to 
the paradigm shift. 

Bauwens et al. (2020) argue that technology and institutions are the 
core drivers of change in a socio-technical system. Thus, the interaction 
between technology and institutions can create different environments 
that influence the upward progress in the waste treatment hierarchy (the



144 D. ASARE ET AL.

core principles of the circular economy). Some aspects of the core prin-
ciples of the circular waste management require low technology, while 
others may require high technologies to move up the waste treatment 
hierarchy. For instance, Reduce may require low technology and changes 
in the behaviour of consumers, while Recycling may require low, high 
technology, and behavioural changes. 

Additionally, governments play critical roles in the circular economy 
in successful markets such as the EU and China (Bauwens et al., 
2020). Governments provide policy clarity and regulations that ensure 
predictability in the behaviour of actors. However, excessive control of the 
system can distort the allocation of benefits from the CE. For instance, 
informal waste collectors in Ghana reach a larger proportion of the 
population because formal waste management companies serve high and 
middle income communities. Suppose the circular economy transition is 
centralised around only formal waste management firms. In that case, 
it will exclude the larger waste collectors in the system from benefiting 
from the economic opportunities created in the value chains. As a result, 
some authors advocate for a decentralised governance structure towards 
the transition to a CE because it is inclusive and promotes a participatory 
process in decision-making and policy development. 

Bauwens et al. (2020) scenario analysis indicate that the interaction 
between institutions and technology would produce four (4) scenarios of 
waste management’s circular future: Peer-to-Peer Circularity, Planned 
Circularity, Bottom-up Circularity, and Circular Modernism. A Peer-
to-Peer Circularity requires high-technology innovation and a decen-
tralised governance system. This system relies greatly on collabora-
tive platforms, smart technologies, and blockchain systems to create 
distributed production to enhance resource efficiency. This approach 
promotes waste reduction by enabling the sharing of underutilised 
goods between consumers. Essentially, this approach creates a market 
or platform for consumers to trade used goods, enhancing reuse and 
promoting waste management’s CE. The planned circularity approach 
requires low technology innovation and centralised decision-making. 
Under this system, the circular economy principles (reduce, reuse, recycle, 
and recovery) are centrally implemented by the government through 
tight regulations and directives that determine the technology and the 
processes to achieve the circular economy. For example, the government
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can ban certain products, such as single-use plastics, and introduce legisla-
tion on production and resource extraction by manufacturing companies 
to reduce waste generation. 

The Bottom-up Circularity requires low technology and a decentralised 
governance system. This approach relies greatly on the behavioural modi-
fication of consumers towards waste reduction and a shift from conven-
tional production and consumption patterns. Consumers are incentivised 
to embrace behaviours that reduce waste by ensuring the reuse of waste 
items. The circular modernism system relies on high-technology innova-
tion and centralised decision-making. Under this approach, the transition 
to circular economy decision-making rests with the government and a few 
large waste management companies with high—technologies targeted at 
higher R strategies (the core principles of circular economy). The govern-
ment set the circular economy targets and create the requisite business 
environment for the high-tech waste generation companies to innovate. 
For instance, in pursuing high R strategies of the circular economy, the 
government invests in research and development on the key technolo-
gies, which then become the building blocks for the waste management 
companies to install innovative processes to achieve them (Fig. 4). 

Reflecting on Ghana’s current waste management situation and 
Bauwen et al.’s (2020) scenario analysis of the possible CE future, a 
planned circularity and circular modernism are plausible in Ghana. The 
central government has direct control and influence over the formulation

Planned 
Circularity 

Bottom-Up 
Circularity 

Circular 
Modernism 

Peer-to-Peer 
Circularity 

Centralized Planning 

Low-Tech High-Tech 

Decentralized Planning 

Fig. 4 Approaches/scenarios for transitioning to the circular economy of waste 
management (Source Adapted from Bauwens et al. [2020]) 
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of laws, regulations, and guidelines, which makes a planned circularity 
probable in Ghana even though the policy regime is less authoritarian 
due to the collaborative role of decentralised agencies at the local level. 
Table 2 indicates the influence of the government in the waste manage-
ment industry through almost a dozen laws and regulations. Even though 
these laws are not designed with CE in thinking and do not provide clear 
pathways and guidelines for waste management firms to transition to CE, 
they demonstrate the power of the government to implement a planned 
circularity in Ghana. However, the planned circularity will be achiev-
able when the existing and new laws and regulations are underpinned 
by the principles of CE (such as the 4Rs) as discussed in Sect. 5.2. Addi-
tionally, successive governments have consistently attributed unsustainable 
waste management practices to a lack of finance to implement appropriate 
modern technologies. Thus, a planned circularity offers the government 
a low-cost approach towards transitioning to CE of waste management 
because the government’s role under this scenario is to enforce the regula-
tions, monitor and evaluate the implementation of the guidelines towards 
CE by waste management firms. 

The circular modernism scenario of transition to CE of waste manage-
ment is probable in Ghana because the private sector collects and 
manages about 80 percent of waste, and the formal sector has adopted 
modern technologies towards sustainable waste management in Ghana. 
For example, the Accra Compost and Recycling Plant (ACARP—has a 
waste recovery rate of 80 percent, processes 600 tons of waste per day, 
and produces 100 tons of compost daily) and the Kumasi Compost 
and Recycling Plant (KCARP—can receive about 1200 tons of MSW 
per day) are private sector initiatives supported by the government. 
They are evidence that the government creates a conducive environ-
ment for the private sector to adopt innovative technologies in waste 
management. The existing partnership between the large-scale formal 
waste management companies and the government creates the requisite 
partnership for the circular modernism scenario in Ghana. Additionally, 
the high socio-political support for formal waste management compa-
nies, including awarding district, municipal, and metropolitan contracts 
to large waste management companies, can help reduce the social and 
economical implementation cost, as indicated by Bauwens et al. (2020). 

These notwithstanding, the planned circularity and circular modernism 
can successfully transition towards CE of waste management if it effec-
tively integrates the informal waste management sector with the formal
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waste management industry. Due to the poor organisation of the informal 
waste sector, they are often not recognised by the government and less 
likely to receive support despite their enormous compliment to waste 
collection and recovery. The government can implement guidelines to 
begin regulating the activities of informal waste collectors and provide 
technical assistance and financial aid to organise the informal operators. 
This would ensure that the activities of informal waste businesses are 
aligned with the efforts towards CE. In addition, the government can 
create a regulatory framework that allows informal waste collectors to sell 
recyclable and recoverable materials to formal waste management compa-
nies at an economically fair price. This would prevent the unsafe recycling 
and recovery undertaken in the informal waste sector. A balance between 
planned circularity and circular modernism would ensure that govern-
ment promotes CE by creating an enabling environment for the private 
sector to innovate and invest in high-technology equipment to achieve a 
sustainable waste management industry. 

Given that, behavioural influences towards waste reduction and collec-
tion have not worked effectively and the weak development of collabo-
rator platforms, the peer-to-peer circularity, and Bottom-up Circularity, 
which are more value-driven, are least probable and preferable. Thus, the 
preferable transition towards CE of waste management in Ghana would 
be a cocktail of planned circularity and circular modernism. 

6 Policy Discussion 

The adoption of the circular economy of waste management practices 
can have a crosscutting impact on other SDGs such as Climate Action 
(SDG.13), Zero Hunger (SDG.2), Decent Jobs (SDG.8), and Sustain-
able Cities (SDG.11). The reduction of food waste is estimated to create 
an economic opportunity of about US$155–405 billion by 2030 (Ellen 
MacArthur Foundation, 2019). The circular economy in five sectors 
(cement, aluminium, plastics, food, and steel) is estimated to elimi-
nate almost half of the current emissions (Ellen MacArthur Foundation, 
2019). In 2019, 25 recycling companies across the major metropolis 
(Accra, Tema, Kumasi, and Takoradi) were operating at a combined 
capacity of 360 tons of plastic waste per day and reported an average 
pay-out of EUR1.15million (GHC6.7million) to plastic waste collectors. 
This excludes the recycling and reuse initiatives within the informal sector. 
For instance, Agbogbloshie in Accra is well known for different forms
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of recycling and reuse of waste products and employed about 40,000 
people in 2019 (Enterprise Agency, 2019a). D’ambrières (2019) adds 
that a plastic recycling plant with a capacity of 50,000 metric tons can 
employ an average of 30 people, indicating the economic potential of 
implementing circular economy principles. 

To achieve these benefits of circular economy, the government must set 
clear CE targets and harmonise the existing legal, regulatory, and policy 
framework to include the core principles of the CE. This would enable 
businesses to pivot around technologies that are supportive of achieving 
the targets and ensure effective measurement of progress towards the 
transition. In addition, the reforms must be followed by consistent 
enforcement of the rules and regular monitoring and evaluation. A major 
challenge to achieving this reform is the need for successive governments’ 
more political will to continue past governments’ waste management 
programmes. Thus, non-state actors such as civil society organisations and 
industry players must be involved in the reform process to strengthen 
demand-side accountability. 

Additionally, the multiplicity of institutions in the waste management 
industry must be addressed to enhance coherence in the performance of 
stateside actors. A single agency must be tasked with promoting a CE 
of waste management. Currently, the Ghana Innovation and Research 
Commercialisation Centre is a potential entry point for the private sector 
in waste management to develop innovative approaches to promote CE 
at both the formal and informal levels. However, a multi-stakeholder 
framework must be developed to delineate the respective functions of key 
stateside actors and sub-national agencies towards achieving the circular 
economy. For instance, the Ministry of Sanitation and the Ministry of 
Environment, Science, Technology, and Innovation make policies about 
waste management. However, the implementation rest with sub-national 
agencies under the Ministry of Local Government, Decentralisation, and 
Rural Development. Under-resourcing of sub-national institutions would 
lead to low prioritisation of CE by the implementing agencies, leading to 
weak enforcement of regulations designed to promote CE. 

It is increasingly clear that the transition would depend on improved 
waste treatment technologies. Thus, the government must consistently 
invest in developing localised alternative waste treatment technologies. 
This will provide innovative ideas for the waste management firms to 
build upon, invest in local capacities, and ensure sustainable approaches. 
Moreover, research and development can benefit all waste industry sectors
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by deliberately integrating the informal and formal waste management 
sectors. Integrating the informal sector means their activities will be regu-
lated to ensure that they use safe, healthy, and environmentally friendly 
means of collecting, transporting, and treating waste. Given the low 
government funding commitment to research in Ghana, this can be 
achieved by using the existing environmental excise tax, eco levy, and 
sanitation levy to provide technical and financial assistance to the informal 
sector and support the funding of formal waste management companies 
to integrate operations with the informal sector. 

Government must ensure accountability in the use of waste manage-
ment-related levies and taxes. For instance, stakeholders in the waste 
management sector must know how much Sanitation and Pollution levy, 
Environmental Excise Tax, and Eco-Levy has been collected and the areas 
of their utilisation. Moreover, these funds can be leveraged to address the 
financing gap and provide cheaper capital for the formal and informal 
waste management actors to upscale localised technologies. 

7 Conclusions 

This study examined theoretical and conceptual approaches that can 
contribute to the transition from a linear to a circular economy of solid 
waste management in Ghana. 

It is increasingly clear that the current socio-technical system demon-
strated by a multiplicity of institutions, poor policy and institutional 
incoherence, and relatively low technology cannot effectively deliver 
a transition towards CE of waste management. The existing laws, 
programmes, and policies need to explicitly recognise CE as the innova-
tive approach to addressing the waste management menace in Ghana. As a 
result, the existing system needs to offer a clear transformative pathway to 
change the linear economy. Additionally, the study finds that the existing 
meta-rules that form the core principles of a Deep Transition are not CE-
oriented. Even though there is evidence of the core principles of CE (4Rs) 
in the waste management sector, largely recycling, they are insufficient to 
deliver a transformative change towards the CE of waste management. 

Furthermore, the study finds that the core principles of the circular 
economy must underpin all policies, regulations, and programmes on 
solid waste management in Ghana for the transition to occur. Now, Ghana 
is at the early stage of the transition, given that open dumping and 
unsanitary landfill sites are the cheapest waste treatment option because
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the circular economy technology, policies, and regulations are not well 
established. 

Nonetheless, the high political support for formal waste manage-
ment innovative programmes and the increased role of the informal 
waste management sector offer an opportunity to re-align institutions 
in the sanitation sector, reform policies, and promote CE. Further-
more, the centralisation of policies and programmes decision-making 
regarding waste management and the high participation of the private 
sector makes planned circularity and circular modernism probable and 
preferred scenarios of CE of waste management in Ghana. 
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Linear Economy Wolf in Circular Economy 
Sheep Clothing: Ride-Hailing in Ghana 

Festival Godwin Boateng, Samuelson Appau, 
and Kingsley Tetteh Baako 

1 Introduction 

Africa is increasingly becoming one of the main targets for the expan-
sionary activities of ride-hailing companies, with global giants like Uber 
and Bolt launching operations in the continent’s cities (Acheampong, 
2021; Agyemang, 2020; Dzisi et al., 2020, 2021; Kaye-Essien, 2020). 
This development is refreshing for the transition toward a circular 
economy (CE) in Africa’s urban transport sector, given the founda-
tion of ride-hailing (RH) on car sharing. The broader point here is
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that the current linear take-make-dispose economic model, which domi-
nates global production and consumption, is widely considered socially, 
economically, and environmentally unsustainable. These concerns have 
generated calls for alternative production and consumption systems that 
can maintain the value of products, materials, and resources in the 
economy as long as possible, with a circular economy widely perceived to 
have that potential (Esposito et al., 2018; Kahl,  2018; MacArthur, 2013; 
Panwar & Niesten, 2022; Williams, 2019). 

CE’s definitional, conceptual, and theoretical debates are still evolving 
(e.g., Corvellec et al., 2021), with Kirchherr et al. (2017) counting 
some 114 definitions of the concept. Nevertheless, these varied definitions 
commonly suggest that the CE’s axiology is to increase the efficiency of 
resources by minimizing waste and resource extraction (Kębłowski et al., 
2020; Thomsen et al., 2022; Wu et al.,  2018; Wuyts  & Marin,  2022). 

Sharing of products (as a service), especially through digital platforms 
are widely perceived as one of the critical pathways for realizing CE goals 
(e.g., Schwanholz & Leipold, 2020; Sposato  et  al.,  2017). Advocates 
argue that sharing enables collaborative consumption through lending, 
swapping, bartering, and renting through service platforms to get more 
value from assets or resources (Curtis & Mont, 2020; Sposato  et  al.,  
2017). This way, sharing facilitates interesting environmental advantages, 
including resource-saving and waste avoidance, and, therefore, helps to 
overcome most of the inefficiencies of a linear economy. In this regard, 
on-demand ride-hailing (RH) is increasingly becoming a popular busi-
ness model often presented as capable of facilitating the realization of CE 
goals in the transport sector (Ellen MacArthur Foundation, n.d., 2019; 
Schwanholz & Leipold, 2020; Sposato  et  al.,  2017). 

While private cars offer more flexible services, they are parked most 
of the time and carry very few people when moving. Private cars are
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also widely criticized for their significant negative externalities, including 
congestion, pollution, and road crashes (Diao et al., 2021; Habitat III, 
2015; Mitchell et al., 2010; Parry et al., 2007). In this sense, private cars 
embody many of the environmental and social sustainability concerns of 
the current linear production and consumption paradigm that CE seeks 
to supplant, with RH often presented as a new urban transport business 
strategy for achieving this goal (Ellen MacArthur Foundation, n.d., 2019; 
Schwanholz & Leipold, 2020; Sposato  et  al.,  2017). 

RH’s perceived potential to enable CE goals is linked to the claim that 
it creates platforms to facilitate need-based access to–instead of ownership 
of–private cars (Alonso-Mora et al., 2017; Cohen & Kietzmann, 2014; 
Fulton et al., 2017; Jin et al., 2018; Santi et al., 2014). In so doing, 
RH can contribute to the CE goal of promoting product use instead of 
ownership, which in turn, can reduce the need to invest more resources 
and energy in car production, with the overall result of slowing down 
and narrowing resource use and, to that end, facilitating the realization 
of another CE goal: environmental conservation. 

As illustrated in Fig. 1, the perceived sustainability transition bene-
fits of RH go beyond reducing car ownership and waste avoidance. It is 
perceived that by encouraging car and trip sharing; RH can ultimately 
help reduce the total number of cars on the roads and, hence, car-related 
socio-environmental troubles, including crashes, congestion, and pollu-
tion (Alonso-Mora et al., 2017; Cohen & Kietzmann, 2014). Sharing 
trips and vehicles also mean that existing private cars are being put to 
efficient or optimal use, thereby encouraging the re-use of private cars 
and enabling one of the key goals of CE: product re-use.

In terms of CE’s social goal of employment creation, RH is said to 
provide opportunities for people to monetize their driving skills and 
private cars. In 2017, Uber co-founder Garrett Camp wrote that the 
company alone provides flexible work options to some 2 million drivers 
(Camp, 2017). Some recent estimates put the number of Uber drivers at 
3.9 million globally (Woodcock & Graham, 2020: 51). Viewed this way, 
the spread of RH technology from the Global North to Africa can be 
expected to enable the realization of sustainability transition goals in the 
continent’s transport sector by facilitating an overall reduction of private 
cars on the roads and the socio-environmental harms that they bring while 
creating jobs at the same time by creating opportunities for people to 
commercialize their private cars and driving skills.
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Fig. 1 Conceptual framework of the enabling influence of ride-hailing on 
achieving CE goals in the transport sector

The benefits of technology transfer are, however, seldom automatic. 
It is well-documented that when technologies free themselves from their 
context of discovery and spread to different contexts, they shape and are 
often, in turn, shaped by the socio-cultural political-economic structures 
of the recipient societies (Luper et al., 1991; Molnar, 1978; Samli, 1985 
in Kebede et al., 2013). The resulting transformation can either enhance 
or undermine the viability of the technology. Therefore, the spread of RH 
technology into Africa’s cities must be carefully studied. This will help to 
properly gauge whether the car-sharing practices the technology facilitates 
in the continent can support the realization of CE goals. Currently, there 
is little by way of research that examines the potential of RH to drive CE 
transition in Africa’s transport sector. This chapter seeks to contribute to 
the conversation on the topic using the context of Ghana. 

In addition to traditional peer-reviewed materials, the chapter relies 
on evidence from empirical sources. The empirical evidence was gathered 
by combining both purposive and snowball sampling techniques—two 
widely regarded qualitative sampling techniques—to engage 40 infor-
mants operating in Ghana’s ride-hailing industry in various capacities as
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drivers, riders, car owners, and researchers. In gathering the data, the 
researchers first advertised the study on various social media platforms, 
including Facebook and WhatsApp, inviting eligible informants to partic-
ipate. After volunteering information, the initial participants were asked 
to assist with contacts with other potential informants. 

Through this, the contacts of 63 potential informants (including riders, 
drivers, and car owners) were received. However, upon follow-up, sixteen 
(16) declined participation. Of the remaining fifty-two (52), seven (7) did 
not participate fully—as, at the time of writing, they had not responded 
to some follow-up questions. Their perspectives were, therefore, not 
included in the final data used for the analysis. 

As shown in Table 1, the majority of the rider-respondents were 
females, but all the driver-respondents were males. We found some addi-
tional evidence confirming male drivers’ dominance in the industry. For 
instance, of the 15 riders who participated in the study, only 1 reported 
having ever met a female driver. The 11 car owners who participated 
in the study supply a total of 41 cars to deliver ride-hailing services; 
their drivers are all males. Some media reports suggest that there were 
only seven registered female Uber drivers in Ghana as of 2017 (B&FT 
Online, 2017). Similar gender dynamics apply to car owners. The over-
representation of males among our driver and car owner respondents is 
consistent with the general gender dynamics in Ghana’s RH industry 
(see Agyemang, 2020) and the commercial passenger transport sector 
generally (Boateng, 2020; Boateng et al., 2022; Okraku,  2016). 

We limited our consideration of the respondents’ demographic char-
acteristics to gender because other demographic issues have been widely 
covered in the literature. For instance, previous studies have confirmed

Table 1 Details of participants, fieldwork, and other activities 

Participants Number Gender Mode of engagement 

Male Female 

Riders 15 4 11 Face-face interviews 
Drivers 11 11 0 Face-face interviews; WhatsApp messaging 
Car owners 11 10 1 Face-face interviews; WhatsApp messaging 
Researchers 4 4 0 Email; Zoom interview; WhatsApp messaging 
Total 40 

Source Authors’ fieldwork 
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that the younger, highly educated, and relatively high-income-earning 
class most patronize Ghana’s RH industry (see, e.g., Acheampong et al., 
2020; Agyemang, 2020; Dzisi  et  al.,  2020). In terms of the data 
collection medium, as shown in Table 1, we employed a mixture of 
semi-structured face-to-face and Zoom interviews, email exchanges, and 
WhatsApp messaging. The data collection sessions varied from approx-
imately 45 min, and close to 1 h of face-face and Zoom interviews to 
3 days or more of email and WhatsApp exchanges. The ethical aspect of 
the study was reviewed and approved by the RMIT University College of 
Business Human Ethics Committee. 

The evidence considered raises issues with RH potential to enable a 
CE transition in Ghana. Not only does RH stimulate the consumption of 
more private cars, but it also undermines existing shared modes of trans-
port that have the potential to reduce private car use. Overall, RH in 
Ghana encourages the commercialization of private cars for the benefit of 
a minority while socializing the negative externalities for all in the form 
of increased risky driving practices, shifts from shared public transport 
and inundation of the roads with more highly polluting and crash-
prone used private cars. The chapter contributes to the growing calls for 
increased scrutiny of the sustainability transition claims of so-called CE-
based sharing business models (see, e.g., Curtis & Mont, 2020). This is 
necessary for reducing the risks of tying sustainability transition financing 
and other opportunities to linear economy business wolves dressed in CE 
sheep clothing. 

The next section provides an overview of commercial passenger trans-
port in Ghana. This is followed by 3 more sections. Section 3 considers 
the emergence of RH in Ghana. Section 4 attends to the study’s main 
mandate: The extent to which RH in Ghana advances or undermines CE 
and sustainability transition goals. Finally, Sect. 5 discusses the findings 
and concludes the paper. 

2 Commercial Passenger Transport 

in Ghana: A Brief Overview 

Ghana’s commercial passenger transport sector has progressively evolved 
into a privately run, deregulated industry with minibuses (popularly called 
‘tro-tro’) and shared taxis being the predominant high-volume passenger 
mode of transport (Boateng, 2021; Stasik & Klaeger,  2018). Nonetheless, 
‘Okadas ’ (motorcycles) (Oteng-Ababio & Agyemang, 2012, 2015) and
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‘Pragyas ’ (motorized tricycles) are becoming commonplace in many cities 
and regions in the country (Kenu, 2021). This state of affairs has roots 
in the failure of successive governments, dating back to colonial times, 
to adequately prioritize investing in organized public transport and non-
motorized modes of transport (Boateng & Klopp, 2022; Obeng-Odoom, 
2013). 

As with other African countries (e.g., Agbiboa, 2022; Klopp & 
Mitullah, 2016), millions rely on the above popular commercial trans-
port systems to get around in Ghana. Ghana’s tro-tro and taxi sector is 
heavily rooted in sharing–one of the main pillars of CE. While the practice 
of hailing or hiring a taxi (popularly called ‘dropping ’) to a specific loca-
tion without making several stops or sharing it with other riders exists, as 
with the tro-tros, taxis are generally shared: multiple passengers traveling 
in the same direction board and share the same vehicle and driver to their 
respective destinations. While the popular commercial passenger transport 
sector provides great economic, social, and environmental sustainability 
benefits, concerns exist about vehicles’ safety, convenience, fair pricing, 
and eco-friendliness of the sector. 

First, the majority of tro-tros and taxis in Ghana are often old second-
hand vehicles (see, e.g., Burchardt, 2015; NRSC,  2014; Obeng-Odoom, 
2013). Similar dynamics exist in other African countries (see Boateng & 
Klopp, 2022). Some vehicles are even third-, fourth-, or even fifth-hand 
(see, e.g., Obeng-Odoom, 2010, 2013) and are often poorly maintained 
and kept on the road even as they get older, more dangerous, and more 
polluting. Some car owners drive their own taxi and tro-tro. Nonetheless, 
generally, car owners lease them to drivers to operate and, depending 
on the arrangement, pay an agreed-upon daily, weekly, or monthly fee 
(Boateng, 2020; Obeng-Odoom, 2013). 

Unemployment levels in Ghana are high, while labor protections such 
as minimum wage, social security, health, or unemployment benefits 
too do not exist in the commercial passenger transport sector. These 
dynamics, which also exist in other African countries (Agbiboa, 2015, 
2016; Rizzo, 2011), together tilt the balance of power in favor of car 
owners who also often seize it as an opportunity to set unrealistic end-of-
day-sales or targets for the drivers (Boateng, 2020, 2021; Dotse et al., 
2019; Obeng-Odoom, 2013). As a result, the drivers can only make 
enough revenue to cover operational costs, pay their owners, themselves, 
and, in the case of tro-tro drivers, their assistants by increasing the number
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of trips or passengers per trip. They, invariably, are forced or incen-
tivized to drive for long hours, resort to dangerous overtaking, overload 
their cars, and drive at dangerously high speeds (Boateng, 2020; Obeng-
Odoom, 2013). In the context of limited enforcement of road traffic 
regulations, this manifests in crashes, deaths, and injuries (Atuahene, 
2022). 

However, the challenges in Ghana’s commercial passenger transport 
sector go beyond old polluting cars, exploitation-induced dangerous 
driving practices, and limited enforcement of road traffic regulations. 
Other problems exist, including unfair pricing. While pre-fixed fares exist, 
taxi and tro-tro drivers commonly take advantage of situations such as bad 
weather, unavailability of enough vehicles, night travels, and congestion 
to charge passengers in excess of set fares. The pricing problem becomes 
more apparent when the cars are being hired. The drivers just eyeball or 
guesstimate travel distance or time and, accordingly, determine transport 
fares. They also frequently determine fares based on their perception of 
the financial status of potential passengers. As one of our rider informants 
remarked: ‘If you dress as a pauper, you might get a good discount. If you 
dress like somebody who is high, an elite, somebody walking around with 
gadgets and fancy jewelry, the price could be tripled’. Thus, the pricing 
system is highly unstandardized, too erratic, and discretionary. 

Further, tro-tro and taxis in Ghana are also often not GPS-enabled. 
Vehicles and trips are, therefore, not traceable/trackable. This increases 
the risk of harm (for both drivers and riders) during travel and under-
mines the chances of recovering lost items. Convenience, too, is a big 
issue. Commuters must trek to the nearest terminal or roadside to access 
a traditional taxi or a tro-tro. This becomes problematic in times of emer-
gency, when the journey originates from a distant location to the nearest 
terminal or roadside or when one has a lot of heavy luggage. Drivers 
too face similar inconveniences as they have to park at designated loading 
stations and wait for passengers or roam the cities to search for them, 
costing time, car depreciation, and fuel. 

The foregoing shows that while the sharing practices underlying 
Ghana’s tro-tro and traditional taxicab sector enable some CE benefits; 
the sector is saddled with many challenges. These include its dominance 
by old polluting used cars; exploitation-induced reckless driving prac-
tices; unfair pricing; inconveniences (for both drivers and passengers); 
lack of opportunity to trace or track vehicles and trips, which increase 
the potential of being harmed or losing valuable items during travel.



LINEAR ECONOMY WOLF IN CIRCULAR ECONOMY SHEEP … 165

3 Cometh Ride-Hailing 

Against the above backdrop, the Government of Ghana signed a 
‘Memorandum of Understanding ’ with Uber in July 2016 to enable the 
company to launch operations in the country. Today, other global giants, 
including Bolt and a number of relatively smaller RH firms, also provide 
RH services in the country–particularly in Accra, the capital, and Kumasi, 
the second biggest city (Boateng & Appau, 2022; Kufuor, 2018). 

Our data show that RH is helping to address many of the 
long-standing problems in the commercial passenger transport sector. 
Consider, for instance, the sector’s dominance by old and poorly main-
tained vehicles. Even though some riders reported that some RH vehicles 
are just as rickety as the traditional taxis and tro-tros, RH firms generally 
do not register such vehicles for RH services. RH metered-pricing system 
too eliminates discretion and, therefore, potential abuse or cheating. 
Some riders even reported that they use RH trip price estimates as bench-
marks when negotiating transport fares with traditional cab drivers. Thus, 
as one car owner-respondent remarked, the emergence of RH has ‘raised 
the standards [of taxi service delivery in the country]. They have upped 
the game in terms of pricing transparency, the quality of vehicles and the 
standards of service that riders receive’. 

Further, potential riders no longer have to trek or run (in cases of 
emergency) to bus terminals or roadsides before they can access a ride. 
Instead, with a smartphone, they can summon one to their doorsteps or 
anywhere they find themselves. ‘I can sit in the comfort of my home or 
my office and then request a ride and go wherever I am going ’, one rider-
informant remarked. Drivers also enjoy similar conveniences. One of them 
remarked: 

When you are a taxi driver, you drive empty, looking for passengers. But now, 
as an Uber or Bolt driver, you sit down when the request comes, and you go. 
That’s a good thing. Because for a taxi, you will roam; you can’t even park. 
If you park, you are not going to get anyone. So, you will need to roam, and 
waste fuel. 

Aside from convenience, the informants reported that, while price 
surges and gridlocks can increase cost, RH trips, compared to traditional 
taxicabs, are generally affordable. Acheampong et al. (2020) made similar 
findings. For instance, the authors found that in Accra, the capital, a
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typical 25–30 minute lone travel in a conventional taxi hailed on the street 
(known locally as ‘dropping’ or ‘hire’) can cost about GH¢80 ($13.16). 
But when the same trip is done via RH, it can cost around GH¢21 
($3.82). Shared tro-tro is more affordable than both of them; the same 
trip when done via Tro-Tro will cost an individual just GH¢4 ($0.72). 
Nonetheless, unlike traditional taxis and tro-tros, RH trips are traceable/ 
trackable, reducing the risk of harm (for both drivers and riders) during 
travel and increasing the chances of recovering lost items. 

Our car owner informants reported that RH has offered them lucrative 
investment opportunities to generate surplus income, with some of them 
realizing 100% returns on investment within a short period of 2 years. 
Thus, one of them reported: 

I have been able to make extra income. So, monies I used to spend from 
my main job on certain things, I don’t spend those monies on those things 
anymore. I use monies I get from Uber for other expenses. It’s helped me 
a lot. I am getting extra cash for projects I am planning to work on. It’s 
helping me to do things I want to do easily. 

Another car owner provided a more detailed insight into the opportu-
nities RH is opening up in Ghana: 

I like it [the RH business] because of the frequency of income. Other invest-
ments that we have in the country, for example, treasury bills, your money 
is stuck for the term of the investments, minimum of 91 days. You cannot 
use it for any other reason. You have to make sure it’s there till it realizes 
the interest on it. But with Uber, because you keep getting the payment in 
weekly instalments, you are able to put it into other investments. So, you have 
more liquidity which you can use to unlock further investments. So, you can 
make much more than the percentage you typically make on treasury bills 
because you have more access to your money, and you can move it around to 
make more money for the same amount of time. So, it’s definitely a better 
investment. 

Overall, the evidence suggests that RH is driving up the standards 
of road transport experience in Ghana as well as creating opportunities 
for private car owners to commercialize their assets profitably. Some of 
the long-standing problems in the commercial passenger sector, however, 
persist. For instance, even though women contribute immensely to the 
RH industry as riders (e.g., Acheampong, 2021; Acheampong et al.,
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2020; Agyemang, 2020; Dzisi  et  al.,  2020, 2021), as with the tro-tro and 
traditional taxi industry, men dominate RH as drivers and car owners. All 
of our driver-informants were males. Of the 15 rider informants, only 1 
reported that they had ever met a female driver. The 11 car owner infor-
mants apply a combined total of 41 cars to the delivery of RH services; 
their drivers are all males. There were only 7 registered female Uber 
drivers in Ghana as of 2017 (see B&FT Online, 2017). Similar gender 
dynamics apply to car owners. 

Essentially, the RH industry has patterned after the existing male-
dominated gender dynamic in Ghana’s commercial passenger transport 
sector (see e.g., Boateng, 2020; Okraku,  2016). Gender inequalities, 
however, are not the only long-standing problem in the existing commer-
cial passenger transport sector that is also evident in the RH industry. 
There is also the issue of driver exploitation. The driver-informants 
reported of exploitation by not just car owners but also by RH firms. 
They unanimously complained that the commissions/fees charged by the 
RH firms are ‘very high’. In addition, the firms often seek to compen-
sate the drivers with promotional offers, requiring them to complete a 
set number of trips within a certain amount of time to earn extra money. 
However, the problem with the offers is that they incentivize risky driving 
behaviors such as over-speeding as the drivers rush to complete as many 
trips as possible to be eligible. 

Other persisting problems include limited enforcement of road traffic 
laws. For example, section 118 of the Road Traffic Regulations of 2012 
(LI 2180) proscribes commercial drivers from driving ‘for a continuous 
period exceeding four hours; or for a period amounting in the aggregate 
to more than eight hours in a period of twenty-four hours ’. However, 
the RH companies require drivers to take breaks only when they have 
worked for 12 hours, which violates the law. Nonetheless, this violation 
goes unchecked by regulators. Taken together, the evidence considered 
suggests that while RH is transforming the commercial passenger trans-
port sector in some important positive ways; some of the long-standing 
problems in the sector have seeped into the RH industry. How, however, 
do these complicated outcomes implicate CE political and development 
goals and sustainability transition generally in the transport sector? Do 
they undermine or advance the goals and what factors mediate the 
outcomes? The rest of the chapter carefully considers these questions.
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4 RH  and CE Political  

and Development Goals in Ghana 

We found evidence that shows that RH advances the CE goal of 
promoting product/service use instead of ownership (Barbu et al., 2018; 
Henry et al., 2021; Orasmaa et al., 2020). Thus, our data support the 
perceived potential of RH to facilitate need-based access to–instead of 
ownership of–private vehicles. ‘Even though I do not have a car ’, one rider-
informant remarked, ‘Uber makes me mobile’. Another informant, a car 
owner, made similar remarks: They [referring to RH firmsa] have allowed 
people to ride in a vehicle they do not own. You have almost full access to 
services of any typical owner. You do not have to own a car to have access to 
a private ride. 

By facilitating need-based access to private vehicles, RH advances not 
just the CE goal of stimulating product/service use instead of ownership, 
but it also contributes to the goal of preventing waste and encouraging 
resource re-use by reducing private car redundancy and stimulating their 
continued use or re-use since other people get access to the vehicles 
instead of the owners parking them. However, the idea behind CE goals 
of encouraging product sharing instead of ownership, preventing waste, 
and encouraging product re-use are not for their own sake. Instead, 
they are intended to slow down and narrow investing more resources 
and energy in producing and consuming even more goods. In short, the 
goals are intended to reduce aggregate production and consumption. It 
is, therefore, important to examine whether the kind of private vehicle 
sharing RH facilitates in Ghana enables or could enable achieving these 
goals. 

Our data answer this question in the negative: the kind of private 
vehicle sharing RH promotes in Ghana does not seem to be adequately 
suited to lead to a reduction in aggregate importation and consump-
tion of private vehicles. Most of the cars used to provide RH services 
in Ghana, mainly Daewoo Matiz; Hyundai i10/Eon/Getz; Kia Picanto/ 
Morning; Toyota Yaris/Vitz/Echo/Platz and Suzuki Alto, are specifically 
imported for that purpose. Thus, very few people ‘convert ’ or commer-
cialize existing private cars for RH services. As noted, the 11 drivers 
and 11 car owners who participated in the study supply a total of 41 
private cars to deliver RH services. Only 4 were, hitherto, private vehicles 
commercialized for RH services–the remaining 37 were all imported for 
the express purpose of providing RH services.
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Further, even though trip or ride-sharing has been a feature of Ghana’s 
commercial passenger transport sector, where unacquainted passengers 
with similar origins and destinations share a ride and split the fare, the 
trip-sharing options recently introduced by some RH companies (e.g., 
UberXShare) are poorly patronized. Indeed, studies show that the oppor-
tunity to have exclusive access to vehicles instead of sharing them with 
other riders is what makes RH endearing for the younger, highly educated 
and relatively high-income-earning class that widely patronizes Ghana’s 
RH industry (see, e.g., Acheampong et al., 2020; Agyemang, 2020; Dzisi  
et al., 2020). 

The result of these dynamics is that more and more vehicles are being 
imported for RH business which also stays at a lower passenger occu-
pancy rate while on the road. This worsens the traffic conditions; the cost 
of which riders are already paying in increased travel time and the share 
of income spent on transport. For example, a rider-informant reported: 
‘You will pick an Uber, and then you will be stuck in traffic, and then 
you know you are going to pay GH¢20, you get to the place, and you are 
paying GH¢200, GH¢500’. The cost of the shift from shared taxis and 
minibuses to lower passenger occupancy RH private cars in Ghana might 
be more than increased congestion, travel time, and share of income spent 
on transport. The development can also be costly in environmental terms. 

The point here is that while the quality of RH vehicles is perceived to 
be comparatively higher than those applied to deliver tro-tro and tradi-
tional taxi services; they all come from the same pool of used vehicles 
imported in high numbers into the country (NRSC, 2014; Obeng-
Odoom, 2010, 2013; Sulemana, 2012). This does not bode well for CE 
and sustainability transition goals considering that used vehicles tend to 
be not just fault-prone but are also often highly polluting (see UNEP, 
2020). By stimulating the importation and usage of more used private 
cars, RH can end up worsening the already troubling issue of vehicular 
pollution in the country (see Amegah et al., 2021; USAID, 2016). 

5 Conclusion 

As environmental sustainability and resource use concerns take center 
stage in policy and governance debates, the shift toward a CE is gath-
ering momentum across multiple sectors. Although still nascent and 
developmental in its ambitions, CE initiatives’ potential to arrest the 
unsustainable use and disposal of resources has attracted many allies. RH
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businesses have claimed to be such an ally and have constantly trum-
peted their contribution to more efficient private car use, circulation, and 
redistribution while creating jobs. 

In this chapter, we examined the veracity of these claims in the 
Ghanaian context. Our findings suggest that although RH businesses in 
Ghana contribute to CE goals of better resource use, they also incen-
tivize increased resource use, potentially eliminating any gains from the 
intended better resource use. We conclude from the findings that RH 
in Ghana is not about sharing, but rather creates new forms of resource 
exchange that add to existing modes of commercial transportation they 
compete with. The result is more vehicles on the road, undermining CE 
goals of sustainability. Viewed this way, it can be argued that RH busi-
ness models in Ghana are essentially linear economy wolves in CE sheep 
clothing. 

The circular economy challenge with the kind of private car-sharing 
RH promotes in Ghana is not just about it being linear, but it is also 
about the distribution of the outcomes. As the evidence shows the tech-
nology has just opened an opportunity for the younger, highly educated 
and relatively high-income-earning class to substitute the existing inef-
ficient public transport options (tro-tro and taxicabs) for a new niche 
high-end, affordable form of mobility founded on private cars. But it 
is not just the transportation benefits, the economic opportunities too 
disproportionately benefit a few powerful players in the industry–partic-
ularly RH firms and entrepreneurial (predominantly male) car owners. 
Meanwhile, the negative externalities are socialized for all in the form of 
increased unhealthy driving practices; shifts from shared public transport 
and inundation of the roads with more highly polluting and crash-prone 
used private cars. 

A key development that bears watching is RH’s potential to make the 
existing popular transport systems even more invisible to policy and plan-
ning actions and investments. Suppose the younger, highly educated and 
relatively high-income-earning class continues to shift to RH. In that case, 
they will have little interest in using their power–as one of the resourceful 
constituents of the Ghanaian society–to demand sharper policy attention 
to the existing popular transport systems. This can deepen the persisting 
neglect and disinvestment in the systems, and, in turn, incentivize an even 
greater shift to RH and other forms of private car use. The cost of which 
the Ghanaian society will pay in more human life and property losses
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(resulting from crashes), traffic congestion, and increased environmental 
damage (resulting from increased carbon emissions). 

In short, if care is not taken, RH can deepen the socio-environmental 
vulnerabilities they are supposed to address. As a result, the likes of Curtis 
and Mont (2020) are calling for increased scrutiny of the sustainability 
transition claims of so-called CE-based sharing business models. This 
chapter’s findings support why the call is necessary lest we risk tying 
sustainability transition financing and other opportunities to business 
models that may undermine instead of enable sustainability goals. 
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1 Introduction 

The production and consumption of goods and services in most societies 
across the globe continue to follow the linear economy strategy, usually 
known as the “take-make-dispose” development model (Boon & Anuga, 
2020). The linear strategy assumes that natural resources are limitless 
in supply and that the planet can absorb pollution and waste (Pimbert, 
2015). Over the years, the application of this model has heavily relied on 
the over-exploitation of natural resources to stimulate global economic
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growth, wealth generation, utilization, and disposal of wastes which has 
proven to be unsustainable. However, its damaging effect on the environ-
ment, biodiversity loss, climate change, resource depletion, water scarcity, 
population growth, and economic issues cannot be discounted (Cobbinah 
et al., 2021; Hamam et al., 2021). This is the case in countries in the sub-
Saharan Africa region specifically, in Ghana, where models of production 
(e.g. in the agricultural sector) are linear—the excessive use of natural 
resources to produce food leads to massive waste forming over 60% of 
municipal solid waste that ends up in the bin—without any safeguard 
measures for sustainable production (Ofori-Boateng et al., 2013). Agro-
cycle agriculture, a form of agricultural practice which depends on an 
annual cycle of activities from land preparation, nursing, planting, and 
watering (crops)/feeding and raising animals, harvesting, marketing, etc., 
remains the principal economic activity in sub-Saharan Africa but the 
sector is still underdeveloped and limited by obsolete techniques, insuffi-
cient infrastructure, and funding (Boon & Anuga, 2020). As a result, the 
production levels of the agricultural sector in most sub-Saharan African 
countries like Ghana are insufficient to satisfy the increasing demand for 
food (Boon & Anuga, 2020). 

Agriculture in Ghana is heavily dependent on rainfall and is almost 
exclusively represented by smallholder farmers using plots of less than 1.5 
hectares. Productivity is generally low, mainly due to the use of low-input 
traditional farming systems and the erratic nature of rainfall in the country 
(Quaye et al., 2010). Whilst Ghanaian farmers are usually able to produce 
enough roots and tubers, they fall short in the production of cereals 
(rice, wheat, and maize), poultry, meat, fish, and vegetables, rendering
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the country highly import-dependent to make up for the deficits (Agyei-
Holmes et al., 2021). Specifically, the country produces about 51% of its 
cereal needs, 60% of its fish requirements, 50% of meat, and less than 30% 
of the raw materials needed for agro-based industries (Darfour & Rosen-
trater, 2016). This implies that the country can only produce about half of 
its food requirements for cereals and meat. Worsening is the fact that since 
most of Ghana’s food production occurs in the rural areas, it is estimated 
that the country loses about 20–30% of cereals and legumes and about 
20–50% of roots, tubers, fruits, and vegetables in storage and during 
transport to the urban areas (Rutten & Verma, 2014). Post-harvest cereal 
losses can be as high as 50–70%. It is expected that the food losses in 
the country can be transformed into food waste soon as a result due to 
urbanization and income growth (Rutten & Verma, 2014). Amid these 
food losses, 3.6 million Ghanaians (12% of the population) face severe 
and moderate food insecurities, and the food insecurities and threat of 
hunger are three times in rural areas compared to urban centres (Ghana 
Statistical Service, 2021). Ghana’s agri-food sector is in dire need of 
transitional production and consumption patterns. The circular economy 
concept offers a valid pathway to enhance resource efficiency and recover 
value from food loss and waste (Liu et al., 2021). 

A circular economy is defined as “a production and consumption 
model, which involves sharing, renting, reusing, repairing, renovating 
and recycling existing materials and products for as long as possible and 
reducing to the minimum of waste” (European Union, 2022, p. 1),  
offering a better alternative to the current model of economic devel-
opment, the “take-make-dispose” model with a view to environmental, 
economic, and social sustainability. The advantages of circular economy 
systems are attributable to the reduction in the environmental impact 
through the minimization of waste, the redesign of products, the choice 
of materials, the reduction in price volatility, and the increase in economic 
benefits through, for example, an increase in job growth (Hamam et al., 
2021). Looking at the prospects of a circular economy in advancing 
sustainable production and the dominance of linear models of production 
in Ghana’s agricultural sector, this study seeks to contribute to academic 
and policy literature by analysing the extent of Ghana’s readiness to tran-
sition its agricultural production systems from linear food production to 
circular food production and proposing a model for such transition with 
implications for the Sustainable Development Goals (SDGs), specifically 
goals 1 (no poverty), 2 (no hunger), and 12 (sustainable production
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and consumption patterns). In previous circular transition studies, Schot 
and Kanger (2018) identified institutions and technology as the key vari-
ables for a transition to occur, whilst Shove (2014), and Geels (2005) 
indicated that infrastructure and citizens’ worldviews, competencies, and 
practices are also important variables. Considering these variables and the 
circular transition literature, this study uses Ghana’s agricultural sector’s 
‘institutions’ and ‘policies’ as the analytical gateway to contribute to 
scholarly works on circular economy practices in sub-Saharan Africa and 
the developing world. 

Circular economy has generally remained popular amongst multina-
tional corporations, researchers, and policymakers in developed coun-
tries. But for developing countries, except China, the circular economy 
approach’s potential contributions to low- and middle-income countries 
like Ghana and other sub-Saharan African countries have gotten compar-
atively little attention (Schroeder et al., 2018). Recent studies on circular 
economy in the agricultural sector of sub-Saharan Africa and specifically 
Ghana have focused on the assessment of the entire agri-food value chain, 
which according to the International Panel of Experts on Sustainable 
Food Systems (2015), entails production, processing, storage, marketing, 
distribution, and consumption. Such a focus in the recent studies is too 
broad to understand the nitty–gritty of how the transition can ‘truly’ 
be spearheaded. For example, Boon and Anuga (2020), to establish the 
theoretical and practical importance of circular economy for advancing 
sustainability, paid attention to the value chain of some selected crops in 
Northern Ghana, limiting the national relevance of their study to some 
selected regions. Also, Oppong et al. (2021) followed up with a more 
advanced study (at the national level) using a triple-bottom-line sustain-
ability assessment, but the focus was still on the entire agri-food value 
chain. As a result, specific studies focusing on a particular component of 
the value chain, especially from an institution and policy perspective, are 
hard to identify in the circularity literature on Ghana. However, a deeper 
understanding of the institutional and policy framework by emphasising 
a particular component of the agriculture value chain can help identify 
specific lapses and policy direction needed for circular food transition 
to happen in Ghana with implications for sub-Saharan Africa. This has 
been the motivation for conducting this study which focuses on “pro-
duction” as a component of the value chain to ascertain the degree to 
which it can be transformed towards circularity (and sustainability). The 
unique emphasis on “production” is justified by addressing the circularity
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constraints at the chain’s production end can catalyse the entire chain. 
Also, Ghana is still not grounded enough in institutions, policy interven-
tions, and priorities in the other components of the food system (e.g. 
marketing, distribution, consumption), not to even talk of a call for a 
transition to circularity in those components. It is worth noting that due 
to the interconnected nature of Ghana’s agricultural value chain; there is 
a complex mix of institutions and policies that do not only cover “pro-
duction” but, to some extent, the other components such as processing, 
storage, marketing, etc., in a holistic manner. Whilst this study focuses 
entirely on “production”, the analysis, in some cases, partly hints at and 
covers the other components of the food system. 

By structure, the study is divided into eight (8) interconnected 
sections, including this section (Sect. 1) which introduces the study and 
sets the agenda for it. Section 2 provides the theoretical framework. 
Section 3 provides the details of the study design and methodology. 
Section 4 analyses the institutions and policies oriented to the sustain-
able food production systems in Ghana. Section 5 synthesizes and draws 
insights from Sects. 2–4 to develop a circular food production model for 
Ghana. Section 6 draws the implications associated with sustainable food 
systems and synergizes them with the SDGs that have a direct bearing 
on food production, specifically goals 1 (no poverty), 2 (no hunger), and 
12 (sustainable production and consumption patterns). Finally, Sect. 7 
concludes the study by reflecting upon the findings to draw policy lessons 
that can contribute to sustainable food production in Ghana and the 
sub-Saharan African region at large. 

2 Theoretical Framework 

2.1 Circular Food System: Justifications, Principles, and Transitions 

Circular food system (CFS) has gained traction in science and policy 
spaces following the global interest in and pursuing the sustainability 
agenda—the SDGs (Fassio, 2021). Goal 12—Sustainable Production and 
Consumption Patterns, for example, is seen to directly drive the need 
to transform food systems from linearity to circularity (Fassio & Tecco, 
2019), which can contribute to achieving Goal 1—No Poverty, and Goal 
2—No Hunger. This is necessary because the linearity of the global 
food system contributes significantly to climate change and environmental 
destruction (Shukla et al., 2019). Furthermore, it is ascertained that the
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food systems emit at least a quarter or more of greenhouse gases, which is 
likely to exacerbate, especially in developing countries (Springmann et al., 
2017). The need to reduce greenhouse gas emissions in food systems at 
the production level, for instance, is necessary (Ripple et al., 2014), and 
CFS can play a key role in ensuring that. 

CFS is derived from circular economy—a term that is driven by the 
sustainability imperatives of replacing the linear approach with the circular 
approach for the flow of materials and energy to cut down (or elim-
inate) environmental costs and enhance benefits (Barros et al., 2020; 
Schulte, 2013; Sillanpää & Ncibi, 2019). The circular economy remains 
contested in the literature due to differences in its conceptualization. 
For example, Kirchherr et al. (2018) identified at least 144 definitions 
of circular economy in the literature. Notwithstanding the diversity of 
its conceptualization, there is a consensus that circular economy has its 
root in industrial ecology—a field of study that seeks to close material 
loops, cut down consumption, and reduce (or eliminate) waste by repli-
cating the natural ecosystem (Jurgilevich et al., 2016). As an attempt 
to produce a more generic definition of circular economy, by analysing 
multiple and different definitions of circular economy, Kirchherr et al. 
(2018, pp. 224–225) define it as “ … an economic system that is based 
on business models which replace the ‘end-of-life’ concept with reducing, 
alternatively reusing, recycling and recovering materials in production 
[…]to accomplish sustainable development, which implies creating envi-
ronmental quality, economic prosperity, and social equity, to the benefit 
of current and future generations”. 

CFS is borne out of a circular economy and seeks to cut down waste 
in the food systems through reusing, using by-products, recycling nutri-
ents for food production, and streamlining the consumption of food per 
production and processing patterns to recover materials and reduce waste 
(Van Zanten et al., 2019). Hence, the 4R involving Reusing, Recycling, 
Recovering, and Reducing are the core principles that underpin food 
production and are used to underlie circularity in food production in 
Ghana. This aligns with Kirchherr et al.’s (2018) revelation that the 4R 
(Reducing Reusing, Recycling, and Recovering) forms the core of the 
circular economy. There are a series of CFS-informed interventions that 
ensure the 4R principles in food production, including organic farming 
and manuring, sewage sludging, smart agriculture (Dong et al., 2020), 
and precision livestock production (Shane et al., 2016), which have
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been embraced in this study as they can easily be pursued in developing 
countries (for instance, Ghana and the SSA). 

Organic farming and manuring involve the use of natural materials 
such as undecomposed plant materials (mulching) and animal excreta 
(waste) as a fertilizer (a resource) in crop production (Dong et al., 2020), 
feeding directly into two of the principles—reusing materials and reducing 
waste. Sewage sludging involves using wastewater for food production 
practices (Kacprzak et al., 2017), instead of outright disposal, feeding 
into reusing and reducing, and recovering (of water). Smart agricul-
ture and food production practices include direct sales of farm produce 
between farmers and consumers, such as on-farm purchases, and the use 
of online farmers’ stores which reduce the need for packaging, cut down 
the supply chains, and ensure the freshness of farm produce (Jurgile-
vich et al., 2016) as well as crop rotation, mixed/inter-copping, and 
(rain) water harvesting. Smart agriculture practices, first of all, reduce 
waste through direct contact with consumers as soon as possible. It also 
includes natural recycling and the recovering and reusing of materials 
through nature-based farming practices (crop rotation, water harvesting) 
for efficient and effective use of natural resources. Precision livestock 
production involves the use of input fertilizers and agrochemicals vari-
ability in soils, microclimate, and other relevant husbandry parameters 
such that the right amounts of resources are used at the right time and in 
the right place to achieve optimum performance with minimal environ-
mental impact (Shane et al., 2016). Precision livestock methods include 
using animal manure and food residues as resources, and a low-cost grass-
based rotational-grazing system for milk. As a CFS-informed intervention, 
this promotes the 4R principle in farming practices. 

Integrating manuring, sewage sludging, smart agricultural practices, 
and precision livestock production methods in the production process 
implies making the 4R principles an important part of policy making 
and implementing CFS transition in agricultural production. This can be 
ensured in policy practices through offering assistance (training, finance/ 
investment, and tax incentives) for mixed farming practices and other 
circular-oriented farming, promoting nature-based recycling practices as 
well as providing recycling facilities for converting waste during the 
production process, supporting the use of recovered and recycled nutri-
ents (higher taxes on the importation of inorganic fertilizers), and encour-
aging sales of farm produces in local markets (Jurgilevich et al., 2016). 
Such policy practices for transition to occur in agricultural production



184 M. ABUBAKARI ET AL.

rest on institutions and technology (Schot & Kanger, 2018). However, 
the institutional and technological challenges facing the agricultural sector 
in Ghana (and sub-Saharan Africa) are immense (e.g. inadequate human 
and material resources for institutions and the use of obsolete technology 
in production). This makes a transition to CFS a challenging one. De 
Jesus and Mendonça (2018) contend that countries must be aware of 
the barriers of circularity when making a transition, whilst Bauwens et al. 
(2020) call for the need to understand and conceptualize how the ‘future’ 
of such a transition will be for the design and implementation of mission-
oriented policies. In addition, the literature also identifies infrastructure 
and knowledge (competencies, practices, and worldview) as important 
variables necessary for transition (Geels, 2005; Shove, 2014)—funda-
mental change, instead of a slight twist and change in a system (Kirchherr 
et al., 2018)—to occur. 

The circularity barriers include ones associated with culture (absence 
of awareness and/or limited interest in the practical pursuit of circularity 
despite its ‘fame’) (Mont et al., 2017; Pheifer,  2017); regulation (limited 
circularity-imbibed policies, and the existence of circularity obstructing 
laws and regulations) (Pheifer, 2017); market (the huge cost burden 
in spearheading circularity vis-a-viz linearity) (Mont et al., 2017); and 
technology (limited technologies to support circularity and its practices) 
(Mont et al., 2017; Pheifer,  2017). These barriers are interconnected 
but vary in terms of their manifestations in geographical settings and 
sectors (de Jesus & Mendonça, 2018; Erdiaw-Kwasie et al., 2023; Kirch-
herr et al., 2018) and can be dealt with by focusing on ‘institutions 
and ‘technology’ as well as paying attention to ‘infrastructure’ and ‘edu-
cation’ for increased knowledge and understanding of actors involved. 
Considering Ghana’s agricultural sector, ‘institutions’ tend to be the most 
pivotal variable to focus on in catalysing the CFS transition in agricultural 
production. For instance, cultural barriers in the agricultural sector mani-
fest in the form of a lack of policy awareness and focus on the circular 
economy leading to the lack of policies, laws, and regulations that can 
promote circular-oriented technologies, infrastructure, and education and 
training needed for CFS transition to happen (A discussion on this is 
presented in Sect. 4). 

Also, focusing on how the ‘future’ of the CFS transition will be in 
Ghana, four possibilities are identified in the literature based on a theo-
retical/conceptual framing developed by Bauwens et al. (2020): planned 
circularity (a transition hegemonically pushed by the government through
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authoritarian measures, for instance, higher taxes on the importation 
of inorganic fertilizers, or the ban of inorganic chemicals for farming); 
bottom-up sufficiency (a local-based transition usually through educa-
tion and consumer engagement for sustainable behaviour and practices); 
circular modernism (a transition more technologically oriented involving 
decisions by government and few large businesses for circularity to occur, 
for instance, agricultural production methods based on eco-efficiency 
research and development); and peer-to-peer circularity (a transition more 
driven by technology through sharing and collaborative platforms for 
temporal access and use of resources and products). The conceptual 
model in Sect. 5 is developed through reflections on these ‘plausible’ 
futures (Bauwens et al., 2020) to inform mission-informed and innova-
tive policies that can lead to an ideal circularity in agricultural production 
systems for sustainability in Ghana. 

2.2 Theoretical Basis for Circular Food Systems Transitions 

The sustainability and circularity literature is proliferated by different 
theoretical and conceptual ideas that can serve as a framework for circular 
food systems (CFS). They include industrial ecology, biomimicry, zero 
emissions, eco-efficiency and effectiveness, blue economy, bio-economy, 
cradle-to-cradle (C2C), performance economy, natural capitalism, and 
regenerative design (see, for instance, Andrews, 2015; Geisendorf & 
Pietrulla, 2018; Hailemariam & Erdiaw-Kwasie, 2022; Ogunmakinde 
et al., 2021) that are usually used to relate and discuss circularity. Within 
the context of CFS, and in relation to food production for sustainability, 
this study uses the C2C and natural capitalism concepts as they are useful 
and fitting for developing a CFS model for sustainable food produc-
tion and align with the theoretical reflections on CFS (potential) barriers 
and ‘futures’ of CFS transitions in the agricultural production system of 
Ghana. Furthermore, the concepts of the C2C and natural capitalism are 
theoretically grounded by the social practice theory—materials, compe-
tence, and meaning—that can foster circularity as a form of sustainability 
transition in food production practices. 

The first concept, C2C, is a model of production based on the 4R 
through a closed-loop practice of recycling, recovering, reusing, and 
reducing waste in practices (McDonough & Braungart, 2010). Whilst it 
is traditionally an industrial model of production in the design of prod-
ucts (McDonough et al., 2003), C2C can be contextualized to fit into
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food production practices not only by corporate agricultural organiza-
tions but also by smallholder farmers who are the primary food producers 
in Ghana (see: Chamberlin, 2008). In C2C, food production must be 
approached such that materials could potentially be considered nutrients 
(i.e. recovering) or are subjects for recycling or reusing. In this way, “… 
the waste of one production system is the “food” for another system, 
meaning “everything” can be designed, produced, used, and dissembled 
to be safely returned to the soil as “biological nutrients” or introduced to 
the production cycles as “technical nutrients” (Sillanpää & Ncibi, 2019, 
p. 16), thereby reducing waste substantially in farming practices. The 
second concept, natural capitalism, is also driven by 4R as it seeks to 
ensure the effective, efficient, and sustainable use of natural assets (soil, 
air, water, trees, minerals, etc.) for productivity in production practices 
and technologies (Srinivas, 2015). Its practices are closely related to C2C 
based on biologically oriented closed-looped production and re-use of 
raw materials for other production processes (Hawken et al., 2013). “Nat-
ural capitalism is inspired by nature, and it involves investing in natural 
capital by promoting initiatives and aiming activities at restoring and 
regenerating natural resources” (Sillanpää & Ncibi, 2019, p. 17). The 
CFS-informed interventions (manuring, sewage sludging, smart agricul-
tural practices, and precision livestock production) are primarily related to 
both C2C and natural capitalism, which promote the 4R principle and can 
be pursued in Ghana, provided ‘institutions’ identify circularity barriers 
and deal with them based on the kind of future envisioned for a transi-
tion to occur. Also, for Ghana’s food producers (farmers) to significantly 
uptake C2C and natural capitalism circularity practices, the institution and 
policy framework for food production must promote social practices and 
learning amongst farmers, as argued by the social practice theory. 

The social practice theory suggests that practice can prevail and 
dominate when it is repetitively performed by people (e.g. farmers) 
through similar ‘materials’ (objects, equipment, tools, etc.), ‘competence’ 
(knowledge, skills, and understanding), and ‘meaning’ (benefits/value) 
(Shove et al., 2012). The three elements (materials, competence, and 
meaning) “…are integrated into the continuous enactment of the prac-
tice. The emergence, persistence, and disappearance of practice hinge on 
the making and breaking of the links between their defining elements” 
(Jauho, 2013, p. 287). On this basis, for C2C and natural capitalism 
practices to be effective in food production in Ghana, institutions and 
their policies must make farmers understand and have knowledge and
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skills for CFS practices in crop cultivation (i.e. competence), understand 
the benefits and value associated with them (i.e. meaning), and make 
available the resources (i.e. materials) needed for such practices to be 
done through social learning (i.e. farmers learning from each other in 
circular-driven farming practices) for successful integration of the 4Rs 
in farming practices. In doing so, ‘institutions’ (as a transition vari-
able) can enhance farmers’ competencies and practices and promote a 
circular worldview amongst them (a transition variable echoed by Shove, 
2014 and Geels, 2005). It is also a way to deal with circularity barriers, 
especially cultural and technological barriers that can disrupt the tran-
sition. From the perspective of the social practice theory, without an 
in-depth understanding of the 4R principle through the lens of C2C and 
natural capitalism practices (i.e. competence for a circular transitioning in 
farming) and associated benefits to farmers (i.e. meaning derived from 
such a transition), as well as the availability of resources commonly used 
for such practices (i.e. materials needed for the transition) through insti-
tutional support, a circular transition in farming, might not be possible in 
Ghana. 

Since circular ‘transition’ in farming/food production is promoted in 
this study, it becomes important to highlight the (social) effects should 
transition occur. This is important as social effects are usually over-
looked in the literature (Köhler et al., 2019). Circular transitions are 
“long-term, multidimensional, and fundamental transformation processes 
through which established socio-technical systems shift to more sustain-
able modes of production …” (Markard et al., 2012, p. 956), with 
multiplier (social) effects. One of the few studies on the social implica-
tions of circular transitions in developing countries identified a significant 
job reduction in, for instance, the textile industries (Repp et al., 2021). 
Another one focusing on plastic and mineral recycling argues that circular 
transition will produce about six million jobs, but that will occur signifi-
cantly in developed countries, with Africa rather losing about one million 
jobs. 

In the agricultural sector, little is known about the social effects of a 
transition to circularity, especially in developing countries such as Ghana. 
Whilst Boon and Anuga (2020) argue that circularity will lead to farmers’ 
efficient use of natural resources and an increase in the quality and quan-
tity of their outputs, they should have touched on how many farmers 
might move out of farming due to a circular transition. However, the 
fact that smallholders primarily drive food production in Ghana usually



188 M. ABUBAKARI ET AL.

in rural communities, instead of corporate agri-investors (Food and Agri-
cultural Organization—FAO, 2015), it becomes hard to say such farmers 
would lose their jobs due to circularity. But of course, farmers in contract 
farming with corporate investors may be affected if their services are not 
needed due to a circular model favouring high-level technology. Based 
on Boon and Anuga’s (2020) study, it is likely that a significant increase 
in the outputs of the ‘dominant’ smallholder farmers will lead to higher 
incomes and expansion of their farmlands for which additional labour 
will be required (perhaps, from small-scale to medium-scale farming). 
Potentially, this will not lead to a decline but rather an expansion of the 
agricultural sector, for which many farmers will be required. Amid such 
outcomes, circularity-oriented policy efforts in Ghana will have to consol-
idate the employment gains whilst addressing potential issues that might 
arise, such as child labour and capitalist production. This reflection aligns 
with Kaza et al.’s (2018) study that identified that a circular economy 
in developing countries could transform local agricultural practices and 
create more jobs, especially in managing (agricultural) waste. 

3 Materials and Methods 

This study is a desk review involving a synthesized review of different but 
complementary sustainability literature (Basson et al., 2018; Gough et al., 
2012) related to Ghana’s food systems and agri-food sector policy docu-
ments. The review is based on a literature review approach that has been 
recommended by Cronin et al. (2008)—literature searching; literature 
gathering and reflection; and writing and referencing—which also feeds 
into the SALSA (Search, Appraisal, Synthesis, and Analysis) framework by 
Grant and Booth (2009) noted as a means for undertaking rigorous and 
guided review (Fig. 1).

The study uses academic and non-academic outlets/databases to 
obtain secondary documents. The academic databases used for the search 
were Scopus and Web of Science supplemented with Google Scholar and 
Google where documents not necessarily academic were obtained. The 
interest in not just academic publications was driven by the fact that policy 
documents and writings have tremendously informed circularity literature 
(Blomsma & Brennan, 2017). Also, the bibliographies of the documents 
searched for and gathered were examined, which aided in identifying 
other relevant documents used for the study. The following search query 
was used to search for documents in the academic databases (i.e. Scopus
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Fig. 1 The adopted literature review approach (Source Authors’ construct 
[2022])

and Web of Science): “Circular Economy” AND (“agricultural produc-
tion” OR “transition” OR “agri-food policy” OR “sustainability” OR 
“Ghana”). As a result, many publications were obtained (over 40). Still, 
through gathering and reflection (appraisal), a significant number (about 
20 publications) were excluded because their focus was not related to the 
objectives of the study. For the number of papers that were included, 
the authors identified other relevant terms/themes related to circular 
economy such as circular food system, cradle-to-cradle, natural capitalism, 
organic farming, R-framework, R-principle, etc. As a result, the initial 
search provided a starting point to guide the authors in subsequent 
searches (i.e. additional search). In Google Scholar, different combina-
tions of the various terms were used to gather additional documents. For 
example: “Circular Food System and Agricultural Production in Ghana”, 
“Circular Food System and Agri-policies in Ghana”, and “Institutions 
and Policies for a transition to Circular Economy in Ghana”. Also, the 
authors obtained specific academic publications through the suggestions 
of reviewers, especially those that ground the theoretical and conceptual
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framing and depths of circularity used in the study. The initial search for 
academic-related documents was done between March and June 2022, 
whilst the additional search was done between September and October 
2022. 

As the authors are aware of specific government policies in the agricul-
tural sector of Ghana due to their professional and research experiences, 
some specific websites were purposively used to search for policy docu-
ments. This was done between March and June 2022, the same period as 
the initial search for academic publications. The specific websites are the 
Government of Ghana’s websites (the Ministry of Food and Agriculture-
MOFA, The Ghana Statistical Service, and the National Development 
Planning Commission-NDPC) and the website of the Food and Agricul-
tural Organization (FAO) for policy documents that summarize previous 
policy interventions and provide an up-to-date picture on food produc-
tion and sustainability in Ghana. Through this targeted search approach, 
the authors obtained the following documents; the Food and Agriculture 
Sector Development policy-FASDEP II (2007), Ghana Shared Growth 
and Development Agenda-GSGDA (2010–2013), Medium-Term Agri-
culture Sector Investment Plan (2011–2015), the 2018 Ghana Living 
Standard Survey (GLSS 7), Ghana Voluntary National Review Report 
on the Implementation of the 2030 Agenda for Sustainable Develop-
ment, the 2020 Ghana Food Security and Nutrition Monitoring System 
(FSNMS), Ghana’s, 2020 Comprehensive Food Security and Vulnera-
bility Analysis (CFSVA), and Investing for Food and Jobs (IFJ): An 
Agenda for Transforming Ghana’s Agriculture (2018–2021) and Ghana’s, 
2020 SDGs Report. 

The data obtained from the academic and policy documents were gath-
ered, reflected upon/analysed, and organized/synthesized to inform the 
study’s writing and referencing process, taking into account the purpose 
of the study. The writing and referencing process was iterative such that 
the authors reviewed each other’s part of the work and provided inputs 
to solidify the study’s arguments and contributions. 

4 Analysis of Institutions and Policies 

for Sustainable Food Production in Ghana 

Post-independence food production policies were premiered through 
price restrictions, subsidies, and strong participation of the State (Brooks 
et al., 2007). One prominent policy was “Operation Feed Yourself”
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which followed the Green Revolution in Asia and aimed at promoting 
self-sufficiency through export-oriented agricultural production, with the 
need to satisfy local industries’ demands for raw materials (Vernhout, 
2014). Another policy-oriented programme for food production was the 
Economic Recovery Programme spearheaded by the World Bank in the 
1980s as part of the response to bushfires and their associated droughts in 
1983 and other mounting economic pressures. The Economic Recovery 
Programme consisted of three phases, with the first two phases related 
to the agricultural sector, primarily focusing on price stabilization and 
food security. The idea was that lower inflation and higher prices are 
given to food producers would contribute to poverty reduction. The final 
phase focused more on agricultural exports than food production through 
interventions including deregulation of service and commodity markets, 
liberalization of export markets, and elimination of minimum prices and 
subsidies (Yaro et al., 2018). 

The Structural Adjustment Programme (SAP) III continued the 
reforms in the agricultural sector during the early 1990s (Yaro et al., 
2018). The forefront of agricultural priorities was to increase output, 
specifically for export and food security. The 2000s saw a liberal 
economic paradigm entrenched in the agricultural sector, implementing 
two Growth and Poverty Reduction Strategies with funding from the 
World Bank. These strategies encouraged the transition from an agrarian 
economy to an industrial one. Table 1 gives a snapshot of policy inter-
ventions and priorities of the agricultural sector of Ghana from the 
1970s (immediately after independence) to 2010, the year in which world 
leaders initiated the Millennium Development Goals, which serve as the 
leverage point for the current global sustainability framework, the SDGs.

Since 2006, improving agricultural production and exports has been 
featured in most policies and strategies, allowing for mechanization and 
subsidizing costs for farmers as the leading approach (Food and Agri-
cultural Organization, 2015). The Ministry of Food and Agriculture 
implemented programmes such as the Block Farming Programme, Agri-
cultural Mechanization Centres, the Irrigation Development Programme, 
and the Fertilizer Subsidy Programme to support farmers (Ministry of 
Food and Agriculture, 2007). The Food and Agriculture Sector Devel-
opment Policy (2007) started this journey of agricultural mechanization 
to increase the productivity of the average Ghanaian farmer (Ministry 
of Food and Agriculture, 2007). The Medium-Term Agriculture Sector
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Table 1 Overview of Food Policy Paradigms in Ghana Over Time 

1970s 1980s 1990s 2000s 2010s 

Relevant 
Policies 

Operation Feed 
Yourself 

Economic 
Recovery 
Programme 
(ERP) 

Structural 
Adjustment 
Programme 
(SAP) 

Growth and 
Poverty Reduction 
Strategies and 
Millennium 
Development 
Goals (MDGs) 

Broad 
Paradigms 

Government 
intervention/ 
control to 
increase 
agricultural 
productivity 

Reduced 
government 
intervention, 
privatization 

Liberalization, 
deregulation 

Industrialization & 
commercialization 
of agriculture 

Food 
Policy 
Priorities 

Food security, 
export & 
import 
substitution 
(Balance of 
Payments) 

Price 
stabilization, 
removal of 
subsidies and 
controls (ERP), 
increase in yields, 
aggregate food 
security 

Privatization, 
trade 
liberalization & 
deregulation 
(SAP), 
aggregate food 
security 

Enhance private 
sector activity, 
modernization, 
export 
diversification, 
employment/ 
poverty reduction 
(new subsidies), 
market orientation 
and reliance on 
the private sector, 
aggregate food 
security 

Source Thow et al. (2020)

Investment Plan (2010–2015) was the implementation plan of The Food 
and Agriculture Sector Development Policy (2007), and it had food secu-
rity and emergency preparedness; and science and technology as applied 
to food and agricultural development as part of its main agricultural policy 
priorities (Ministry of Food & Agriculture, 2010). Also, Ghana’s School 
Feeding Programme, a consumer-oriented agricultural policy, ensured 
that food needed to support the programme was locally produced and 
procured, providing a direct output market for smallholder farmers (Food 
and Agricultural Policy, 2015). The Ghana Shared Growth and Devel-
opment Agenda (2010–2013) also shared in this vision propelling all 
other governmental strategic plans and frameworks to include agricultural 
extension, research, and infrastructural development (National Develop-
ment Planning Commission, 2010). As indicated in Fig. 2, which is an
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Fig. 2 Strategies and Policies related to Agriculture and Food Security in Ghana 
(Source FAO [2015]) 

extension of Table 1, various policy interventions with implications for 
the agricultural sector have taken place, including the Livelihood Empow-
erment Against Poverty and the Ghana School Feeding Programme, 
which aim to cushion food production and alleviate poverty and hunger 
(National Development Planning Commission, 2010). 

Currently, the Ministry of Food and Agriculture—MoFA (production), 
the Ministry of Fisheries—MoF, (production, processing, and trade), 
the Ministry of Local Government, Decentralization and Rural Devel-
opment—MLG&RD (agriculture development and local industries), and 
the Ministry of Trade and Industry—MoTI (agro-processing, retail, trade, 
and marketing) oversee food policy in Ghana (Thow et al., 2020). In 
addition, the National Development Planning Commission oversees and 
guides policymaking in the country and advises on general national 
policy goals. In recent times, agricultural policy objectives in Ghana 
have been aimed at economic and livelihood development. Agriculture’s 
economic importance is evident in the Ministry of Local Government,
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Decentralization and Rural Development and the Ministry of Food 
and Agriculture’s policies and programmes, which encourage agricul-
tural output through decentralized governance structures (Metropolitan, 
Municipal, and District Assemblies/Regional Coordinating Councils) and 
agribusiness development as part of Small and Medium-sized Enterprises 
Development (Thow et al., 2020). 

Investing for Food and Jobs: An Agenda for Transforming Ghana’s 
Agriculture (2018–2021) was created to put the Government of Ghana’s 
vision into action, as stated in the Medium-Term National Development 
Policy Framework dubbed “Agenda for Jobs: Creating Prosperity and 
Equal Opportunity for All (2018–2021)” (Ministry of Food & Agricul-
ture, 2018, p. 1). It also links to international development frameworks 
like the SDGs, the Comprehensive African Agriculture Development 
Programme—Malabo declaration, and the Economic Community of 
West Africa Agricultural Policy at the global, continental, and regional 
levels, respectively, to local agricultural policy implementation (Ministry 
of Food & Agriculture, 2018). The goal of this medium-term plan is 
to reform the agricultural sector by investing not less than 10% of the 
national budget in agriculture to achieve an annual sector growth rate of 
at least 6% over the plan period, as stipulated in the Malabo declaration 
(Ministry of Food & Agriculture, 2018). The planting for Jobs campaign 
is one of the government’s flagship agricultural projects. Its goals include 
guaranteeing food security, expanding job possibilities, particularly for 
the youth, assuring the availability of raw materials for industry, and 
promoting agricultural exports. 

Inferring from the reviews of policies and programmes in the agricul-
tural sector, it appears that none of the policies and programmes has ever 
considered a circular transition in food production to mitigate the food 
losses in the sector. This implies that the circular economy concept is 
nascent and needs critical attention. 

5 A CFS Model for Ghana: Insight from Reviews 

on Institutions, Policies, and Theories 

Through the analysis of institutions and policies for food production in 
Ghana, the study gathered a lack of focus on circular food production 
systems. Policy efforts have generally pushed for economic well-being 
and prosperity, for example, livelihood improvements and poverty reduc-
tion, value addition, large-scale production and mechanization for food
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security, improved agricultural productivity, access to the market, and 
neoliberal interventions. All these efforts have general positive implica-
tions for economic (and social) sustainability. However, the consequences 
of food production practices on the natural environment (environmental 
sustainability) have not been given considerable attention. Contemporary 
policies by concerned institutions (e.g. Ministry of Food and Agriculture, 
Ministry of Local Government, Decentralization, and Rural Develop-
ment, etc.) are still incentivized by economic benefits, for example, 
Investing for Food and Jobs policy (2018–2021), and are based on 
linearity in terms of food production slowing the country’s progress 
towards the sustainability agenda. 

A circular approach to policy analysis is, thus, a requisite approach 
for shifting from the current linear production model to a circular one 
in Ghana (Fig. 3) for environmentally sustainable production practices 
amongst farmers/producers and dealing with the losses associated with 
food production. The starting point is a policy thought for CFS by 
responsible institutions which can engineer a sense of intentionality and 
sensibility to circularity in policy conceptualization and design based on 
the 4R principle. This can lead to implementing a CFS-informed policy 
and associated initiatives and practices in agricultural production in Ghana 
that promote such circular economy principles. Such a policy and associ-
ated initiatives also call for cooperation and coordination amongst the 
responsible state institutions and other institutions and agencies at both 
the local and international levels.

The CFS policy objective must focus on a transition of food produc-
tion from linearity to circularity for sustainable food production in Ghana 
(Barros et al., 2020; Hamam et al., 2021), with key indicators to measure 
transition progress taking into account (potential) circularity barriers that 
exist (de Jesus & Mendonça, 2018), and a future outlook concerning the 
kind of transition that is expected to happen—a planned, or bottom-up 
sufficiency, or circular modernism, or peer-to-peer, or a hybrid circularity 
(Bauwens et al., 2020). The indicators, taking into account the variables 
for transition to occur (i.e. institutions; technology; infrastructure; and 
competencies, practices, and worldviews of individual producers) should 
start with whether or not CFS policy has been formulated and imple-
mented by the concerned state institutions, and if ‘yes’, what are (i) the 
proportion of farmers/ producers engaged in CFS policy-informed initia-
tives, (ii) the percentage of farmers/producers in CFS policy-informed 
initiatives financially supported, (iii) the proportion of farmers that have
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Fig. 3 A proposed CFS model for Ghana’s food production (Source Authors’ 
construct [2022]; insight is drawn from the literature)

been educated and trained on CFS policy-informed initiatives, and asso-
ciated technologies and practices based on, for instance, C2C and natural 
capitalism concepts, and (iv) a percentage of farmers who practice circular 
food production. Based on the proposed model, these indicators can help 
measure the degree of shift (and transition) from linearity to circularity in 
food production. Ultimately, the authors perceive the transition to take 
a hybrid circularity approach where different circularity scenarios guide 
policy actions for agricultural production. 

It becomes obvious that a transition can occur when farmers 
(producers) are financially supported. This can happen through the 
government’s finance offerings and tax subsidies to incentivize the farmers 
and create an enabling environment for them to be educated and 
trained through social learning. Such an enabling environment will call 
for communications, knowledge exchanges and sharing, and interac-
tions amongst farmers engaged in ‘common’ food crops and/or animal 
farming for learning and similar knowledge uptake and understanding
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of their newly adopted circular practices. Also, farmers will have to be 
infrastructurally supported (e.g. recycling facilities) to engage in circular 
food production initiatives, technologies, and practices (e.g. organic 
farming, manuring in farming, etc.). The CFS policy initiatives, tech-
nologies, and practices can then lead to the 4R principles where the 
minimization of waste through recovering, recycling, and reusing for 
closed-loop food production to reduce losses/waste, i.e. the concept of 
C2C (McDonough & Braungart, 2010). The use of ‘social practice’ as the 
crux of policy initiatives can make farmers understand the importance of 
the natural environment (e.g. land, water, seeds, etc.) so that they treat 
them as assets leading to careful utilization during their farming prac-
tices, i.e. the concept of natural capitalism (Hawken et al., 2013). With 
the prescribed and described CFS model for food production, Ghana 
can gradually assimilate circularity practices in food production at the 
local level for a systematic transition towards environmentally sustain-
able food production underpinned by the 4R principle in the production 
processes. In summary, the authors argue that within the policy space; 
the following should happen for a transition to take place in agricultural 
production in Ghana: (i) Carving a circular policy taking into account 
the (potential) barriers that disrupt circular practices, and envisioning the 
kind of transition expected to happen with key indicators to measure 
the progress towards the transition; and (ii) Creating an environment 
for the circular policy to ‘survive’ and be sustainable through cooper-
ation and collaboration; finance for policy design, implementation, and 
monitoring and evaluation; and infrastructural, technological, education, 
and training support systems that complement and catalyse the policy 
impact. Agricultural sector institutions must ultimately lead all these in 
the country. 

6 Circular Food Economy and SDGs Nexus: 

Implications for SDGs 1 (No Poverty), 2 (No 

Hunger), and 12 (Sustainable Production 

and Consumption Patterns) in Ghana 

Circular economy activities can practically contribute (directly and indi-
rectly) to achieving the SDGs, and this is extremely important in a 
country like Ghana, which ranks 110th out of 163 countries on the 
2022 SDG Index with a score of 63.4. Ghana’s progress for SDG 1 (no
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poverty) is ‘moderately improving’, whilst SDG 2 (no hunger) is ‘stag-
nating’. For SDG 12 (sustainable production and consumption), Ghana 
is seen as ‘on track or maintaining SDG achievement’ (Sachs et al., 2022). 
Whilst Ghana is ‘stagnating’ in progress for SDG 2 (no hunger), a circular 
food economy can contribute to such a goal by reducing food losses 
and waste and building circular, regenerative food systems. This also 
has implications for progress towards SDGs 3 (good health and well-
being) and 6 (clean water and sanitation). A circular approach in the 
agricultural supply chain has the potential to contribute to addressing 
SDGs 8 (decent work and economic growth), 12 (sustainable produc-
tion and consumption), and 15 (life on land), with positive spill-over 
effects on SDG 1 (no poverty) through job creation opportunities for 
producers and small rural businesses as well as SDG 2 (no hunger) 
through strengthening food security to reduce hunger, especially in rural 
areas (Schröder & Raes, 2021). This shows the tripling beneficial effects 
of a circular food economy on sustainability, suggesting its holistic contri-
butions to progressing towards the SDGs. Ghana can upscale its SDG 
performance if a transition from linearity to circularity is ensured in agri-
cultural production. Specifically for SDG 12 (sustainable production and 
consumption), Ghana has made great progress in terms of the decline 
in post-harvest losses in agricultural production (National Development 
Planning Commission, 2020); however, there are still lapses (Ghana’s 
Comprehensive Food Security and Vulnerability Analysis Report, 2020). 
Therefore, in this section, the authors focus on the implications of a 
circular food economy for SDGs 1 (No Poverty), 2 (Zero Hunger), and 
12 (Sustainable Consumption and Production Patterns) in Ghana, which 
are the goals generally touted and seen to have more direct relationships 
with circular food production (Schroeder et al., 2018). The analysis starts 
with circular food economy as an integral component of SDG 12 (sustain-
able consumption and production patterns), which then sequel to making 
progress to first SDG 2 (no hunger) and second, SDG 1 (no poverty). 

For SDG 12 (Sustainable Production and Consumption patterns), 
where Ghana is seen to be ‘on track’ with progress, the Ministry of 
Finance estimates that there are still significant post-harvest losses for 
crops including rice, sorghum, cassava, and yam, especially between the 
period 2010–20181 (Fig. 4). Also, there has been a general decline, albeit

1 This is the current data available. Data for 2019, 2020, 2021, and 2022 are still not 
available. 
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Fig. 4 Post-harvest Losses for selected food produce 2010–2018 (Source 
Ghana’s Comprehensive Food Security and Vulnerability Analysis [CFSVA] 
Report, 2020) 

at a slower pace, with artisanal fish (a loss of 26.6% in 2018). Except for 
maize production, which recorded a 0.2% point increase in post-harvest 
losses between 2017 and 2018, the produce of the other crops gener-
ally stagnated over the same period (National Development Planning 
Commission, 2019). Given the country’s high level of food losses, the 
slow rate of decline is a serious cause of worry. The circular economy prin-
ciples (Reuse, Recycle, Recover, and Reduce) will positively impact SDG 
12, improving resource efficiency and reducing pressure on the natural 
environment (Schröder, 2020). 

Reducing food loss and waste through responsible production and 
consumption will also enable Ghana to attain its SDG 2 (zero hunger). 
According to Ghana’s, 2020 Comprehensive Food Security and Vulner-
ability Analysis Report, about 3.6 million people representing 11.7% of 
the Ghanaian population are food insecure. Out of this, 5.2% are severely 
food insecure, and 6.5% are moderately food insecure. Furthermore, 78% 
of the 3.6 million people live in rural areas compared to 22% in urban 
areas. This seems to suggest that the current agricultural policy inter-
ventions (e.g. Investing in Food and Jobs, Livelihood Empowerment 
Against Poverty, Fertilizer Subsidy Programme, etc.) cannot salvage the
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country from food insecurity. For instance, whilst food production of the 
major crops increased between 2018 and 2019 (Fig. 5), food impor-
tation likewise increased for many of these major crops (Fig. 6). For 
example, rice production increased by 25%, but its import also increased 
by 31%, implying the increase in production is still insufficient to meet 
the country’s demand (Food Security and Nutrition Monitoring System, 
2020). 

Food over the years has been used as a political and economic 
“weapon”. As Clément (2017) has argued, cereal exporters, for example, 
sometimes capitalize on their produce by exporting them instead of selling 
them in the local market leading to shortages and famine. As a result, 
Ghana falls short in the production of major crops (e.g. cereals) and 
loses about 20–30% of its cereals in storage. This problem, amongst many 
others, including poverty and unemployment, makes it indispensable for 
Ghana to strive for circular food production that can strongly contribute 
to sustainability. A circular food system will enable Ghana to increase 
food production through improved productivity per hectare and avoid 
food losses in storage. This will be the country to progress towards self-
sufficiency in food production and significantly reduce its food imports. 
Consequently, food prices will stabilize, which will help achieve food 
security (Kwao, 2017).

Fig. 5 Production estimates of major crops (Source Food Security and Nutri-
tion Monitoring System [2020])
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Fig. 6 Import estimates of selected crops (Source Food Security and Nutrition 
Monitoring System [2020])

Increasing food productivity per hectare whilst minimizing food losses 
and waste will lead Ghana to attain SDG 2 (no hunger) and have positive 
outcomes for farmers who are the major producers. Farmers will be able 
to have enough produce to sell, increase their income and improve their 
livelihood helping attain SDG 1 (no poverty). However, since 2012, the 
rate of poverty reduction in Ghana has slowed to the point of insignifi-
cance. The rate of poverty reduction in current years hovers around 0.2%, 
and it is estimated that 23.4% of the Ghanaian population lives in poverty 
(World Bank, 2020). From this estimate, the most vulnerable group to 
fall into this bracket are subsistence farmers in the northern regions, and 
poverty has deepened amongst this group since 2012. The Ghana Living 
Standard Survey (Ghana Statistical Service [GLSS 7], 2018) Report has  
indicated that the poorest households in Ghana are self-employed agri-
cultural households—about 80% of the people from this group are poor. 
The main challenges faced by these individuals are low productivity, high 
prices of farming inputs, low educational level, limited access to agri-
cultural extension services, poor roads, and lack of credit. Although the 
agricultural sector contributes significantly to the economic growth of the 
country, these identified challenges have reduced the sector’s impact over 
the years from 57% in the early 1990s to 34% in 2016 (Fig. 7).
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Fig. 7 Contribution to Growth in GDP per capita by sector (%) (Source World 
Bank [2020]) 

However, the sector remains one of the highest sources of employ-
ment for the Ghanaian labour market (40% in 2016) (Fig. 8). This is why 
the proposed model based on the concept of circular economy (Sect. 5, 
Fig. 3) stresses the need for the implementation of policies that provide 
maximum support for these vulnerable producers through finance and 
tax subsidies, education and training, and infrastructure support for accel-
eration to agricultural modernization through circularity-driven policy 
interventions. The high agricultural output that will be the outcome of 
the proper adoption of the model can further translate into increased 
income and improved livelihoods for the farmers and families, which will 
positively impact the efforts exerted towards poverty reduction (i.e. SDG 
1) not just amongst farmers but the entire population since this group 
employs almost 40% of the workforce in Ghana (Ghana Statistical Service 
[GLSS 7], 2018).

7 Conclusion and Policy Implications 

The global discourses on circular economy and specifically circular food 
systems within the science-policy nexus have generally attested to the 
sustainability benefits of circularity in food production (Barros et al., 
2020; Fassio, 2021). In the current dispensation, where all countries are
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Fig. 8 Share of Employment by Sector (%) (Source World Bank [2020])

committed to a universal policy framework—the SDGs—for their growth 
and development, it becomes laudable for developing countries to inten-
sify circular models of production for progress towards sustainable food 
systems. As this study indicates, Ghana as a case example of a developing 
country needs to transition its food production systems from linearity to 
circularity systematically—our circular food system model, premised on 
the 4R principle and based on a macro-level conceptualization of circu-
larity can help in the change process at meso- and micro-levels with 
multiplier implications for achieving the SDGs, specifically SDG 1, 2, 
and 12. We gathered in our analysis that a circular economy model in 
Ghana’s agricultural sector would lead to effective and efficient use of 
natural resources, improve the quality and yields of crops, and promote 
food and nutritional security, which will speed up the achievement of the 
SDGs. The circular economy production model can happen in Ghana 
when state institutions formulate and implement comprehensive circular 
policy guided by indicators that help assess the progress (and lapses) 
in transitioning from the ‘dominant’ linear production to the ‘desired’ 
circular production practices among farmers. 

The positive outcomes associated with a circular food system for 
achieving sustainable agricultural production make it a necessity for a 
transformed institutional and policy framework of Ghana to delineate 
specific goals and targets of the SDGs to which the implementation of 
a circular food system can achieve instead of policy analysis that has no
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specific focus on the SDGs. While the model developed in this study 
is based on the contextual realities of Ghana’s current institutional and 
policy framework, it potentially provides a “gateway” for other devel-
oping countries, especially those in sub-Saharan Africa. Already, the World 
Economic Forum and the Global Environment Facility have spearheaded 
the African Circular Economy Alliance to promote circularity in Africa to 
advance sustainable economic growth and development, environmental 
sustainability, and social welfare and progress (World Economic Forum, 
2014). The African Circular Economy Alliance provides a learning plat-
form for African countries to learn from one another by implementing 
circular economy modalities that are best in line with the economic 
strength of such countries. On this basis, our proposed model and 
interventions for transforming agricultural production in Ghana can be 
spearheaded in other countries in sub-Saharan Africa, taking into account 
the potential offered by the African Circular Economy Alliance. 

Whilst the study advocates for circular agricultural practices, we are 
also mindful of the (potential) challenges that (might) serve as setbacks 
for promoting it in Ghana. One precondition for circular economy 
concepts to gain ground in Ghana and other developing countries is 
a sound understanding of its concepts and implementation principles, 
the 4R in this context. However, this is challenged in Ghana as there 
is limited understanding of circularity amongst key stakeholders—policy 
actors, agricultural value chain actors, farmers, and experts. It is, there-
fore, not surprising that the linear model of agricultural production still 
permeates policy analysis and implementation in Ghana, sub-Saharan 
Africa, and Africa at large (Secco et al., 2020). Again, some evidence 
suggests that circular food production practices are somewhat expensive, 
making its promotion and achievement at the initial stages in Ghana a 
challenge—education and training for capacity building, infrastructural 
and technological provisions, and policy adjustment and transformation 
all come with huge financial commitments (Donkor, 2019). With the 
agricultural budget in Ghana substantially supported by foreign actors, 
for example, an estimated 95% of sustainable agricultural financing in 
2019 was expected to be externally financed (Assibey-Yeboah, 2019), 
it becomes a worrying situation in terms of how Ghana can suitably 
promote circularity in its agricultural food production systems. The 
limited circular food system practices that exist in Ghana are spearheaded 
through traditional farming systems as well as initiatives of some civil
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society organizations, albeit, they are further declining due to the lack 
of policy awareness and support for such practices. 

Whilst a circular food system in agricultural production may be expen-
sive, it is important to acknowledge its huge economic gains that can 
further strengthen Ghana’s economy and catalyse its efforts in achieving 
sustainable development. For this reason, we agree with Boon and 
Anuga’s (2020) argument that the challenges associated with promoting 
circular agricultural practices can be dealt with if Ghana “… scales up 
the deployment of the concept and its practices through a well-thought-
out policy, strategies and concrete actions on the ground” (p. 12). This 
means that whilst circular food system practices might be generally expen-
sive (e.g. treating wastewater and bioenergy use, solar mechanization 
in farming), not every practice is so, especially those that are based 
on low-technologies, and traditional knowledge systems and practices. 
In this study, for instance, the initiatives we suggest—manuring and 
organic farming practices (e.g. mulching, residue management, etc.), 
sewage sludging (e.g. wastewater use in vegetable farming), smart agricul-
tural practices (e.g. on the farm sales of produce, crop rotation, mixed/ 
inter-crop farming, (rain) water harvesting,), and precision in animal 
husbandry are cost-effective and efficient ways of practising circularity 
in farming practices through the 4R principle. On this basis, a well-
thought policy framework should rather start with cost-effective and 
efficient circular farming practices with an emphasis on education and 
training for informed understanding at the initial stage of transitioning 
from linearity to circularity to set a strong foundation for which other 
expensive, high-tech circularity initiatives can gradually be mainstreamed 
into agricultural practices in Ghana, making it a necessity for a hybrid 
scenario of circular transition to be envisioned for policy actions. These 
prepositions/proposals are also valid for other sub-Saharan African coun-
tries in spearheading circular production practices in the agricultural 
sector for making the necessary progress for attaining the SDGs for their 
development moving forward. 

We need to highlight that despite the concept of circular economy 
receiving global recognition and endorsement for transitioning to sustain-
able practices, its theoretical and conceptual understanding is still fluid 
and seems immature as inconsistencies and heterogeneities characterize
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the literature. We think this is a limitation in the circular economy liter-
ature itself. Such a limitation can make knowledge mobilization and 
translation from the circular economy literature a bit problematic in 
informing policy direction, especially in developing countries like Ghana. 
Perhaps, this has contributed to the snail’s pace at which developing 
countries like Ghana adopt circularity in agricultural (and associated) prac-
tices. We hope that as circular economy and its underlying concepts gain 
ground in the academic literature, there will be a general-level uniformity 
that can meaningfully inform policy for sustainable development in devel-
oping countries. We expect this study to contribute to strengthening the 
growing circularity literature in the Ghanaian context that can meaning-
fully inform policy analysis that reflects the realities in Ghana with relevant 
implications for the SSA and developing countries in general. This study 
is limited because it relied only on secondary data. Future studies on 
circular food systems in Ghana focusing on ‘production’ through insti-
tution and policy analysis must delve deeper by considering primary 
data collected through engagements with concerned institutions and 
producers (farmers). Also, studies are needed to delve deeper into circular 
food transition and progress towards the SDGs by focusing on specific 
goals in order to concretely bring out the implications of circularity for 
sustainability in Ghana to guide policy direction and efforts. 
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Countries 

Abebe Hailemariam and Kris Ivanovski 

1 Introduction 

With the alarming issue of climate change, there is a growing interest to 
transition from a linear economy to a circular economy in both devel-
oping and developed countries (see, e.g., Alam et al., 2021; Blomsma 
et al., 2022; Chen et al.,  2020; Geissdoerfer et al., 2017; Kirchherr et al., 
2022; Ngan et al., 2019; Patwa et al., 2021). Furthermore, a successful 
transition to a circular economy and spatial planning has been identi-
fied as critical preconditions for sustainability, which is a key target in 
the United Nation’s Sustainable Development Goals (SDGs) (Cobbinah 
et al., 2021; Geissdoerfer et al., 2017; Heshmati & Rashidghalam, 2021; 
Robaina et al., 2020).
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Recent advances in the circular economy literature emphasise the 
importance of understanding circular disruption, a rapid and radical 
reconfiguring of the current socio-technical system towards a more 
sustainable model (Kirchherr et al., 2022). Along these lines, Blomsma 
et al. (2022) identify three important phases in the transition to a circular 
economy in the context of circular disruptions, including the release 
phase, the reorganisation phase and the eruption phase, where each 
phase requires unique strategies to accelerate the transition to a circular 
economy. 

The release phase sets the initial stage of the circular economy 
following increased discontent with the linear economy system due to 
rising social and environmental costs. Accelerating this phase requires 
business experimentations to test ideas to identify the parts of the linear 
paradigm that should be deinstitutionalised, preserved and repurposed 
in conjunction with promoting voices of pro-CE actors with a shared 
vision about circular paradigm (see Blomsma et al., 2022). The reorgani-
sation phase marks the emergence of consensus on circular solutions as a 
viable alternative. In this phase, the focus of business experimentation will 
be on the applications of viable solutions (Ansell & Bartenberger, 2016; 
Blomsma et al., 2022; van den Bosch, 2010). These studies suggest that 
strategies accelerate this phase include broadening application domains of 
existing and emerging technologies by scholars and researchers broad-
ening application domains of existing and emerging technologies by 
scholars and researchers and effective policy design and management of 
circular solutions by policymakers and managers. The last phase explores 
all opportunities and aims to scale up circular solutions and strategies 
to overcome selection pressures (Ansell & Bartenberger, 2016; Blomsma 
et al., 2022; van den Bosch, 2010). The suggested strategies to accel-
erate this phase include exploring the best approaches to survive the 
selective pressures of the mainstream market, fostering multiple technolo-
gies uses and interactions and facilitating spillover effects of technological 
innovations for advancing circular solutions. 

Given the importance of progressing towards a circular economy to 
achieve a sustainable environment, policymakers should identify the key 
factors determining the progress towards a circular economy. The existing 
studies on the relationship between economic performance and the tran-
sition to a circular economy have focused on developed countries, mainly 
the European Union (EU) member states. These studies provide mixed 
evidence on the role of economic development on recycling rates. Some
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studies find a positive relationship between GDP and recycling rates (e.g., 
Cerqueira et al., 2021, Sverko Grdic et al., 2020), while the findings 
of other studies show that economic development (GDP) is negatively 
associated with recycling rates (e.g., Neves & Marques, 2022; Önder, 
2018). 

Most importantly, studies on the circular economy in the case of devel-
oping countries are limited mainly due to a need for more data on 
circularity indicators. To fill this gap in the literature, this study assesses 
the effect of macroeconomic performance on the progress towards a 
circular economy and sustainability in developing countries. To examine 
how macroeconomic performance is linked to the progress towards 
a circular economy, we utilise advanced econometric modelling using 
a unique historical dataset on recycling rates and real GDP for 75 
developing countries from 1995 to 2019. 

The findings of this study reveal that a 1 per cent increase in real 
GDP is associated with an increase in recycling rates in the range of 2–3 
percentage points. The analysis of the subsamples based on income group 
shows that real GDP has a statistically insignificant effect on low-income 
countries. At the same time, the estimates are statistically significant for 
lower-middle-income and upper-middle-income countries. The estimates 
are robust to various alternative model specifications. 

To the best of our knowledge, this study is the first to contribute to 
the literature by examining the nexus between macroeconomic perfor-
mance and transition to a circular economy using long historical panel 
data from a global panel of developing countries. In addition, the study 
utilises the latest brand-new historical data on recycling rates from the 
Environmental Performance Index database. The findings of this study 
will inform evidence-based policy to foster the transition to a circular 
economy and meet the targets of the SDGs. 

2 Background of Progress Towards a Circular 

Economy in the Context of Developing Countries 

2.1 Waste Generation 

In a move towards a circular economy, effective waste management is an 
essential component of a country’s sustainability agenda, as global solid 
waste generation is projected to increase by 70 per cent by 2050 (Kaza 
et al., 2018). Evidence shows that solid waste contributes about 5 per cent
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of global greenhouse gas emissions (Kaza et al., 2018) and degrades air 
quality through haphazard incineration (Wiedinmyer et al., 2014). Envi-
ronmental and public health concerns intensified during the COVID-19 
pandemic (Adyel, 2020; Silva et al., 2021). Despite the environmental 
and health risks, waste management policies have not kept pace with the 
elevated level of waste generation in all countries, regardless of income 
level. 

The level of waste generation varies significantly across space and time. 
For example, as shown in Fig. 1, the estimated waste generated in devel-
oping countries in 2016 ranged from 129 million tonnes per year in the 
Middle East and North Africa to 334 million tonnes per year in South 
Asia. 

Figure 2 shows that the amount of waste generated increases by income 
level, ranging from 93 million tonnes for low-income countries to 655

Fig. 1 Amount of waste generated by region (Millions of tonnes per year), 
2016 (Source Kaza et al. [2018]) 
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Fig. 2 Amount of waste generated by income level (Millions of tonnes per 
year), 2016 (Source Kaza et al. [2018]) 

million tonnes for upper-middle-income countries. In low-income coun-
tries, it is common to dump waste outside of landfills or in open areas, 
which leads to the leakage of waste into the surrounding environment. 

Figure 3 visualises the distribution of per capita waste generated world-
wide using national statistics adjusted to a common base year of 2016 for 
comparability across countries. As shown in the figure, low-income and 
middle-income countries in sub-Saharan Africa and South Asia generate 
the lowest quantities of per capita waste ranging from 0 to 0.99. However, 
in terms of the growth rate of waste generation, low- and middle-income 
countries are positioned for the fastest rate of growth, where waste levels 
are expected to triple by 2050 due to the rapid increase in population, 
urbanisation, and economic activities.
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Fig. 3 Waste generation per capita (Source Kaza et al. [2018]) 

2.2 Waste Collection 

Figure 4 shows that the rate also varies significantly across the regions of 
the developing world, ranging from 44 per cent in South Asia and sub-
Saharan Africa to 84 per cent in Latin America and the Caribbean. The 
alarming issue is that the waste collection rate is the lowest in South Asia, 
while the quantity of waste generated is the largest in the region.

As shown in Fig. 5, waste collection rates are substantially higher for 
urban areas than for rural areas. This is because the waste collection is 
one of the most common services provided by municipalities in urban 
areas, which is unavailable in most rural areas. As depicted in Fig. 5, waste 
collection rates in lower-middle-income countries are more than twice as 
high in cities as in rural areas. Generally, waste collection rates increase 
with the level of income.

Figure 6 shows the share of countries with defined solid waste manage-
ment laws or guidelines, ranging from broad environmental rules to 
targeted interventions. The figure shows that only about 60 per cent 
of low-income countries have defined solid waste management laws, 
suggesting that solid waste management systems are more nascent in these 
countries without laws and guidelines for proper waste management. The 
share of countries with specific solid waste management laws increases 
significantly in lower-middle-income countries (89 per cent) followed by 
upper-middle-income countries (84 per cent). According to Kaza et al.
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Fig. 4 Waste collection rates by region (Source Kaza et al. [2018])

(2018), sub-Saharan African countries constitute the vast majority of 
countries without waste legislation, where laws are still being developed, 
and enforcement is a common challenge due to inadequate and limited 
staffing and problems in cultural alignment with legislative goals.

According to the latest Environmental Performance Index (EPI) 
report by Wolf et al. (2022), sub-Saharan African and South Asian coun-
tries are placed at the bottom of the global ranking in waste management 
and air quality (see Fig. 7). This suggests that much has to be done in 
developing countries in terms of waste management and progress towards 
a circular economy and environmental sustainability.

2.3 Waste Recycling 

Globally, only about 19 per cent of waste undergoes materials recovery 
through recycling and composting, while 37 per cent is disposed of in 
some landfill, and 33 per cent is openly dumped. The least proportion 
(11 per cent) is disposed of through modern incineration (Kaza et al., 
2018). The EPI 2022 report developed metrics of recycling rates defined
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Fig. 5 Waste collection rates by income level: urban vs rural (Source Kaza et al. 
[2018])

by the proportion of post-consumer recyclable materials (such as glass, 
metal, plastic, and paper) each country sorts for recycling. 

Figure 8 shows the historical global trends of signs of progress towards 
a circular economy based on the newly constructed recycling indicators 
from 1995 to 2020. The figure shows that the trend in the recycling 
rate is sloping upward in all regions despite the existence of significant 
disparity. Europe and Central Asia region is leading with a recycling rate 
estimated at more than 25 per cent in 2020, followed by East Asia and the 
Pacific region (about 25 per cent in 2020). On the other hand, East Asia 
and sub-Saharan Africa regions are identified as laggards with an estimated 
recycling rate of only less than 15 per cent in 2020 despite the fastest 
growth from the low base in 1995. In sub-Saharan Africa and South Asia, 
more than two-thirds of waste are dumped.

The rate of recycling varies significantly by income level (Fig. 9). As 
shown in Fig.  9, the recycling rate is significantly lower in low-income
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Fig. 6 Share of countries with national waste management regulation (Source 
Kaza et al. [2018])

Fig. 7 Global rankings on waste management, 2022 (Source Adapted from Wolf  
et al. [2022])
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Fig. 9 Recycling rate by income level, 1995–2020 (Source Wolf et al. [2022]) 

countries despite picking up momentum in recent years. In these coun-
tries, landfills are very limited, leaving open dumping as a prevalent means 
of waste disposal. On the other hand, the recycling rate in lower-middle-
income and upper-middle-income countries increased significantly over 
the recent decades, suggesting the prospect of sustainable ways of waste 
management as nations prosper economically. 

3 Why Transition to a Circular Economy 

is Important for Developing Countries 

Mismanaged waste has cross-cutting implications for environmental 
sustainability. Globally, an estimated five billion people lack access 
to waste disposal services or municipal solid waste collection services 
(Wilson & Velis, 2015). Well-founded evidence shows that mismanaged 
waste has severe environmental and public health costs. The cost inflicted
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by mismanaged waste is estimated to be five to ten times more than 
the cost of establishing an effective global waste management compatible 
with a healthy environment (Wilson & Velis, 2015). In addition, evidence 
from the existing literature suggests that mismanaged waste exacerbates 
the issue of climate change. For example, Dehoust et al. (2010) indicate 
that better waste management practices, such as recycling and anaerobic 
digestion, could reduce about 10 per cent of global greenhouse gas emis-
sions. This line of evidence is supported by recent studies documenting 
a significant pollution reduction effect of signs of progress in a circular 
economy proxied by municipal waste recycling rates (Hailemariam & 
Erdiaw-Kwasie, 2022). 

The progress towards a circular economy is considered an essential 
component of sustainability in any country. There are at least three ways 
that moving to a circular economy can positively influence environmental 
quality. First, a circular economy can mitigate greenhouse gas emissions 
by reducing dependency on the production of new materials that then 
go to waste. Second, a circular economy can promote environmental 
sustainability by retaining the embodied energy in products and mate-
rials through recycling, which reduces greenhouse gas emissions. Third, a 
circular economy improves the soil and environmental quality by storing 
and retaining carbon in the soil (Ellen MacArthur Foundation, 2021). 

Through effective waste management and a transition to a circular 
economy, it is estimated that a reduction of 9.3 billion tonnes of green-
house gases is achievable, which is equivalent to the current global 
emissions from all forms of transport (Ellen MacArthur Foundation, 
2021). In addition, the report indicates that approximately 45 per cent 
of total greenhouse gas emissions are associated with making products 
that require less energy and resource use which can be mitigated through 
a circular economy. As a result, promoting a transition to a circular 
economy is of primary interest to policymakers as a mechanism to mitigate 
climate change (Agrawal et al., 2021; Antonioli et al., 2022; Barreiro-
Gen & Lozano, 2020; Falk & Hagsten, 2020; Kennedy & Linnenluecke, 
2022; Suchek et al., 2021). 

In line with this, a wealth of evidence supports that the transition 
to a circular economy is linked to sustainability as the main objective 
is to maximise the value of materials and products by minimising and 
reusing waste (Bressanelli et al., 2019; Moktadir et al., 2020; Morseletto, 
2020; Ünal & Shao, 2019; Urbinati et al., 2017). This is essential in 
the transition to net zero emissions as it reduces significant greenhouse
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gas emissions from using primary materials. It also creates improvements 
in material flow efficiency as well as extends the life of products and 
materials (Çimen, 2021; Munaro et al., 2020; Ness & Xing,  2017). More-
over, a circular economy can facilitate the use of environmentally friendly 
technologies and minimise the use of virgin materials that can reduce 
emissions significantly (Hailemariam et al., 2022; Joensuu et al., 2020; 
Mhatre et al., 2021). 

4 A Brief Review of Literature on the Nexus 

Between Macroeconomic Performance 

and the Transition to a Circular Economy 

This section briefly reviews related studies on the link between macroe-
conomic performance and progresses towards a circular economy. Most 
existing studies on the nexus between economic development and 
progress towards a circular economy are based on a sample of the EU 
countries. Although developing countries context could differ from devel-
oped economies, reviewing the evidence from developed countries helps 
contextualise our study within the literature. 

The existing studies provide mixed evidence on the impact of national 
income on the transition to a circular economy. For example, Neves and 
Marques (2022) examine the drivers and barriers in the transition using 
annual data from a panel of 19 European Union countries for the period 
from 2010 to 2019. They find that higher per capita GDP is associated 
with a reduced recycling rate, indicating the negative effects on a circular 
economy. Along these lines, Önder (2018) also finds that an increase in 
GDP is negatively associated with recycling performance. 

However, other studies’ findings document evidence of the positive 
effect of economic development proxied by real GDP on the recycling 
rate of the waste. For example, Cerqueira et al. (2021) find that economic 
development positively affects the recycling rate. Similarly, Huang et al. 
(2020) find that GDP and fixed capital formation contribute to the recy-
cling rate of solid waste in China. Sverko Grdic et al. (2020) also provide  
evidence for this line of argument. Their regression estimates suggest that 
a 1 per cent increase in GDP per capita in the EU is associated with 
an increase in the recycling rate of municipal waste by 0.16 per cent, 
packaging waste by 0.05 per cent and e-waste by 0.06 per cent.
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There are also a number of drivers of a circular economy identified 
in the literature. For example, Neligan et al. (2022) investigate the role 
of digitalisation in promoting transitions to a circular economy using 
firm-level data from 599 German manufacturing firms and 296 indus-
trial providers. They find evidence that digitisation is a driving force for 
implementing a circular economy in companies with a strong digital focus. 
Droege et al. (2022) highlight the importance of policy entrepreneurs 
in promoting a circular economy by influencing policy decision-makers 
and implementers to pass national policies in favour of progressing to 
a circular economy. A comprehensive review of drivers and barriers to 
the transition to a circular economy can be obtained in Govindan and 
Hasanagic (2018), Ranta et al. (2018) and Gusmerotti et al. (2019). 

In conclusion, the evidence from the existing literature on the relation-
ship between macroeconomic performance and recycling rates is mixed 
and inconclusive. Most importantly, there is a lack of evidence on the 
issue in the context of developing countries. This study aims to fill this 
gap in the literature using recently developed historical data on recycling 
rates for a broad range of developing countries. 

5 Econometric Methodology and Data 

5.1 Econometric Methodology 

To examine the effects of macroeconomic performance on the progress 
towards a circular economy, we estimate a panel data model of the form: 

RECit  = αi + β1ln(RG D Pit  ) + γ Xit  + μt + εi t (1) 

where RECit  is recycling rate, RG D Pit  denotes real GDP for country 
i in year t, and ln indicates natural logarithm. We control for a set of 
covariates denoted by Xit , , including capital stock (K), human capital 
index (HC), the rate of urbanisation (URB), trade openness (TRADE) 
and democracy (DEMOC), as well as year fixed effect (μt ). The last term 
(εi t  ) in Eq. (1) denotes idiosyncratic error term. 

5.2 Data 

We use annual data for 75 developing countries for the period from 1995 
to 2019. The sample countries include a wide range of nations, including 
low-income, lower-middle-income and upper-middle-income countries as
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per the World Bank’s recent classification of countries by income group. 
The sample selection is based on the fact that we include as many coun-
tries as possible to represent a global panel of developing countries across 
multiple continents. 

The dependent variable, REC , , as a measure of a circular economy 
indicator, is sourced from the Environmental Performance Indicator 
(EPI) database. REC  is defined as recycling rates as the proportion of 
post-consumer recyclable materials (glass, plastic, paper, and metal) that 
are recycled. Data on real GDP, real capital stock and human capital index 
are obtained from Penn World Table version 10.0. Data on urbanisa-
tion rate and trade openness are sourced from the World Development 
Indicators databases of the World Bank, while the Boix-Miller-Rosato 
dichotomous measure of democracy is sourced from the Quality of Gover-
nance database. Table 1 presents an overview of the basic statistics for each 
variable.

As shown in Table 1, the mean value of the recycling rate is 13.7 per 
cent with a standard deviation of 8.2 per cent. This shows that there 
are great variations in the progress towards a circular economy in devel-
oping countries. In addition, there are also significant variations in the 
explanatory variables, including real GDP. 

6 Empirical Results and Discussions 

6.1 Basic Results 

We begin our empirical analysis by discussing the observed simple corre-
lation between real GDP and progress in a circular economy proxied by 
the recycling rates. Figure 10 presents the cross-country scatter plots on 
the relationship between average natural logs of real GDP and recycling 
rates. The figure shows that economic development positively correlates 
with countries’ recycling rates.

Table 2 presents the estimation results from the benchmark OLS 
model. In Column (1), REC is regressed on ln (RGDP), controlling 
for country-fixed effects only. In the subsequent columns, we control for 
an additional covariate at a time to examine the sensitivity of the esti-
mates. As shown in Table 2, the estimated coefficient on RGDP is positive 
and statistically significant at a 1 per cent significance level in all regres-
sions. This shows that economic development is associated with progress 
towards a circular economy.



230 A. HAILEMARIAM AND K. IVANOVSKI

T
ab

le
 1
 

Su
m
m
ar
y 
st
at
is
tic

s:
 1
99

5–
20

19
 

Va
ri
ab
le

D
es
cr
ip
ti
on

O
bs

M
ea
n

St
dv

M
in

M
ax

 

R
E
C

R
ec
yc
lin

g 
ra
te
 (
pe
r 
ce
nt
)

24
42

13
.7
2

8.
17

0.
85

56
.6
5 

R
G
D
P

R
ea
l 
G
D
P 
at
 c
on

st
an

t 
20

17
 p
ri
ce
s 
(i
n 
bi
lli
on

s 
of
 2
01

7U
S$

)
24

42
36

1
14

34
0.
35

20
,6
00

 
K

C
ap
ita

l 
st
oc

k 
at
 c
on

st
an

t 
20

17
 p
ri
ce
s 
(i
n 
bi
lli
on

s 
of
 2
01

7U
S$

)
24

17
14

20
55

77
1.
67

10
2,
00

0 
H
C

H
um

an
 c
ap
ita

l 
in
de

x
19

17
2.
16

0.
58

1.
05

3.
61

 
U
R
B

U
rb
an

 p
op

ul
at
io
n 
(p
er
 c
en

t 
of
 t
ot
al
 p
op

ul
at
io
n)

24
20

47
.9
2

19
.3
0

7.
21

91
.9
9 

T
R
A
D
E

T
ra
de

 (
pe
r 
ce
nt
 o
f 
G
D
P)

22
20

77
.5
3

37
.8
6

0.
02

34
8.
00

 
D
E
M
O
C

D
ic
ho

to
m
ou

s 
de

m
oc

ra
cy
 m

ea
su
re

24
13

0.
50

0.
50

0.
00

1.
00



MACROECONOMIC PERFORMANCE AND PROGRESS … 231

Fig. 10 Cross-country correlation between log real GDP and recycling rates, 
average 1995–2019

The economic interpretation of the estimates is that a 1 per cent 
increase in real GDP is associated with a recycling rate of about 2 
percentage points after controlling for all covariates and country-fixed 
effects (Column 6). Regarding the covariates, the results show that real 
capital stock has a positive and significant effect on recycling rates. This 
result is consistent with the findings of Huang et al. (2020). On the other 
hand, trade openness has a negative and statistically significant effect on 
recycling rates. 

A concern with the OLS approach is that the estimates could be biased 
and inconsistent as it cannot control for time-invariant factors. We adopt 
panel fixed effect approaches in our main estimations to address this issue. 

6.2 Main Results 

In using cross-country panel data, it is important to account for unob-
served time-invariant factors to ensure that the estimates are not biased
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Table 2 Benchmark OLS estimates 

(1) (2) (3) (4) (5) (6) 

ln RGDP 2.736*** 2.146*** 1.943*** 1.952*** 2.062*** 2.080*** 
(0.066) (0.112) (0.126) (0.131) (0.133) (0.134) 

ln K 0.702*** 0.859*** 0.812*** 0.886*** 0.857*** 
(0.113) (0.105) (0.113) (0.127) (0.131) 

HC −0.184 −0.128 −0.229 −0.208 
(0.183) (0.187) (0.208) (0.213) 

ln URB 0.108 −0.292 −0.281 
(0.344) (0.382) (0.383) 

ln TRADE −0.125*** −0.117*** 
(0.029) (0.029) 

DEMOC −0.060 
(0.063) 

Observations 2442 2417 1892 1881 1791 1785 
R2 0.993 0.993 0.995 0.995 0.995 0.995 

Notes The dependent variable is the recycling rate (REC). All regressions include country-fixed effects. 
Robust standard errors are in parentheses. *** indicates that the estimates are statistically significant 
at 1 per cent significance level

and inconsistent. This is relevant in our case as we employ data from a 
diverse set of developing countries. Table 3 presents the estimates from 
panel fixed effect (Column 1) and random effect (Column 2) models 
that address this issue. The results show that economic development has 
a positive and statistically significant effect on recycling rates. Specifically, 
the fixed effect estimates show that a 1 per cent increase in real GDP 
increases recycling rates by about 2.5 percentage points. The random 
effect estimates in Column (2) of Table 3 show the robustness of this 
finding. These results support the findings of some recent studies for 
developed countries (e.g., Cerqueira et al., 2021; Sverko Grdic et al., 
2020). The panel data estimates are quantitatively larger than the OLS 
estimates (with full controls), suggesting the OLS estimates’ downward 
bias.

6.3 Robustness Check 

While the fixed effect model is helpful in addressing the issue of estimation 
biases due to unobserved time-invariant factors, it is not a panacea to the 
issue of endogeneity bias. This is particularly important in our case as the
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Table 3 Effect of economic development on circular economy: panel data 
estimates 

(1) (2) 

Fixed Effect Random Effect 
ln RGDP 2.481*** 2.413*** 

(0.440) (0.432) 
Observations 1785 1785 
Controls Yes Yes 

Notes The dependent variable is the recycling rate (REC). All regressions include the full set of covari-
ates, including real capital stock, human capital index, urbanisation rate, trade openness, democracy, 
and time-fixed effect. Robust standard errors are in parentheses. *** indicates that the estimates are 
statistically significant at 1 per cent significance level

endogeneity issue may arise because data could be measured with errors or 
due to the likelihood of reverse causality from REC to real GDP. There-
fore, to check for the robustness of the main results to the endogeneity 
issue, we also estimate the effect of real GDP on REC using dynamic 
OLS (DOLS). The DOLS method effectively corrects endogeneity biases 
as it is based on group-means panel data estimators (see Kao & Chiang, 
2000). 

Table 4 presents the estimation results from the DOLS model with 
different lag (k) selections. The results in Table 4 confirm that the main 
findings are robust. Furthermore, the estimates are not sensitive to the 
lag selection, as seen from the results in Column (1) to Column (3) of 
Table 4.

6.4 Heterogeneity 

Our empirical analysis using the full sample of developing countries 
suggests that an increase in real GDP is associated with progress towards 
a circular economy. To account for heterogeneity among countries, we 
also perform further analysis based on a different subsample using the 
World Bank’s classification of countries by income group: low-income, 
lower middle-income, and upper-middle-income countries. The results 
are reported in Table 5.

The results in Table 5 show that the effect of real GDP on recycling 
rates is statistically indistinguishable from zero for low-income countries 
(Column 1). However, Column (2) and Column (3) of Table 5 show that
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Table 4 Robustness check using alternative specifications: dynamic OLS 
(DOLS) 

(1) (2) (3) 
k = 1 k = 2 k = 3 

ln RGDP 2.598*** 2.573*** 2.529*** 
(0.284) (0.298) (0.313) 

Controls Yes Yes Yes 
N 1408 1344 1280 

Notes The dependent variable is the recycling rate (REC). k indicates a lag number. All regressions 
include the full set of covariates, including real capital stock, human capital index, urbanisation rate, 
trade openness, democracy, and time-fixed effect. Robust standard errors in parentheses. *** indicates 
that the estimates are statistically significant at 1 per cent significance level

Table 5 Heterogeneous effects of economic development on circular economy 

(1) (2) (3) 
Low income Lower middle income Upper middle 

income 

ln RGDP 0.723 (0.774) 3.290*** (0.531) 2.493** 
(1.074) 

Observations 271 800 714 
R2 0.890 0.757 0.778 

Notes The dependent variable is the recycling rate (REC). All regressions include the full set of covari-
ates, including real capital stock, human capital index, urbanisation rate, trade openness, democracy, 
and time-fixed effect. Robust standard errors in parentheses. *** and ** indicate that the estimates 
are statistically significant at 1 per cent and 5 per cent significance levels, respectively

the effect of real GDP on recycling rates is statistically significant. This 
result is in line with the Environmental Kuznets Curve (EKC) hypoth-
esis, which posits that economic activities positively affect environmental 
quality after a certain threshold level of economic development. 

To sum up, we find evidence that an increase in real GDP is linked 
with progressing towards a circular economy in lower-middle-income 
and upper-middle-income countries. Moreover, the results are robust to 
various sensitivity checks.
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7 Concluding Remarks 

Effective waste management is crucial for a smooth transition to a circular 
economy in any country with cross-cutting implications for the environ-
ment and sustainable development. This is particularly important as the 
concern about managed waste’s environmental and public health effects 
has intensified in the face of the COVID-19 pandemic. Therefore, it is 
crucial to understand the key drivers of a circular economy in developing 
countries to formulate an appropriate waste management and recycling 
policy to transition from a linear to a circular economy. 

In this chapter, we examine the effect of macroeconomic performance 
on a circular economy using advanced econometric modelling and util-
ising a recently developed historical dataset on recycling rates and real 
GDP for 75 developing countries over the period spanning from 1995 to 
2019. The findings from the econometric analysis show that an increase 
in real GDP is associated with an increase in recycling rates in lower-
middle-income and upper-middle-income countries. More precisely, the 
econometric estimates from the various specifications suggest that a 1 per 
cent increase in real GDP is associated with increased recycling rates in 
the 2–3 percentage points range. 

Further, the results from the subsample analysis based on income 
group show that the effect of real GDP on recycling rates is statis-
tically indistinguishable from zero in low-income countries. However, 
real GDP positively and statistically significant affect recycling rates in 
lower-middle-income and upper-middle-income countries. 

The policy implication of this study is that the level of economic devel-
opment in low-income countries is insufficient to induce robust recycling 
rates. As a result, effective waste management policies in low-income 
countries should be deployed to keep pace with the elevated level of waste 
generation in these countries, creating a bottleneck in the transition from 
a linear to a circular economy. Coinciding with a low level of economic 
development, the waste collection rate is the lowest in South Asia and 
sub-Saharan countries. In contrast, the growth of waste generation has 
been elevated in recent years. Therefore, to promote the transition to a 
circular economy and sustainability, policymakers in low-income countries 
should design effective waste collection and disposal policies using a broad 
range of environmental rules for targeted interventions. Particularly, it is 
important to build capacity in staffing and create cultural alignment with
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environmental legislative goals that enhance waste collection and disposal, 
as this is a crucial step for transitioning to a circular economy through 
materials recovery and recycling. 
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Circular Economy Practices in Mauritius: 
Examining the Determinants 

Emmanuel Senior Tenakwah 
and Emmanuel Junior Tenakwah 

1 Introduction 

The pressing needs of today’s world require a transition to a more sustain-
able system to be able to address environmental, societal, and economic 
concerns such as resource depletion, biodiversity loss, excessive land use, 
high unemployment, rate of social vulnerability, supply risks, and frequent 
economic and financial instabilities (Banerjee & Duflo, 2011; Markard  
et al., 2012; Rockström et al., 2009; Sachs, 2015). The circular economy 
(CE) concept emerged to rescue these pressing issues. While CE is not 
entirely new, it has and continues to drive efforts towards sustainable 
development (Geissdoerfer et al., 2017). CE is referred to as an economic
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model that focuses on the efficient use of resources, which includes 
minimising waste, reduction in the use of primary resources, long-term 
value retention, closed loops of products, and others within the bound-
aries of environmental protection (Morseletto, 2020). CE is touted “as 
a regenerative system in which resource input and waste, emission, and 
energy leakage are minimised by slowing, closing, and narrowing material 
and energy loops thanks to the long-lasting design, maintenance, repair, 
reuse, remanufacturing, refurbishing, and recycling” (Geissdoerfer et al., 
2017, p. 759). 

CE is being promoted by several national and regional governments, 
such as Canada, China, Finland, France, Japan, Sweden, The Nether-
lands and the United Kingdom (Korhonen et al., 2018). CE has also 
become the backbone of industrial and environmental policies across 
Africa (Boon & Anuga, 2020; Desmond & Asamba, 2019; Mutezo &  
Mulopo, 2021), China (Fan & Fang, 2020; Zhu et al., 2019), Europe 
(Camilleri, 2020; Domenech & Bahn-Walkowiak, 2019; Hailemariam & 
Erdiaw-Kwasie, 2022) and the United States (Guerra & Leite, 2021; 
Syberg et al., 2021). These efforts have been backed by businesses that 
believe sustainable environmental and economic development hinges on 
circular economy models (Ghisellini et al., 2016; Murray et al.,  2017). 
Statistics from across the world supports these assertions. For example, 
the European Commission estimates that the EU manufacturing sector 
alone stands to benefit from circular economy types of transactions, 
which can potentially create over e 600 billion annually (COM-European 
Commission, 2014; Ellen MacArthur Foundation, 2012). FICF and 
Mckinsey (2014) also estimate that the global economy benefits $1000 
billion annually from CE models. 

While the concept has attracted attention worldwide, its development 
and application in African regions are lagging (Mutezo & Mulopo, 2021). 
The concept of CE remains vague in the continent and is often not 
supported by legal and regulatory frameworks (Desmond & Asamba, 
2019). In some cases, the mechanisms to transition into CE are not 
in place, raising questions about the continent’s commitment to CE 
(Desmond & Asamba, 2019). Additionally, studies have not delved into 
the determinants of CE among SMEs who constitute the backbone of 
the African economy (Naidoo, 2020). As compared to large companies, 
SMEs are agile, adaptive and innovative and, as such, can contribute to 
the drive towards CE models (Pereira et al., 2022). It is, therefore, impor-
tant for contemporary studies to examine the issue of CE in Africa. This
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is particularly important as many African countries battle fundamental 
sustainable development challenges, likely exacerbating the continent’s 
existing challenges (Boon & Anuga, 2020). This explains why policy-
makers, researchers and the international community are all interested in 
appropriate models to overcome these challenges (Boon & Anuga, 2020). 

This chapter, therefore, examines the factors influencing the adop-
tion of CE in SMEs operating in Mauritius. We examine these drivers 
from three perspectives: country-level determinants, organisational-level 
determinants and individual-level determinants. We selected Mauritius 
due to the bold steps taken by the government to make SMEs innova-
tive, sustainable and globally competitive amid the myriad of sustainable 
development challenges. Nevertheless, the country continues battling 
solid waste driven by unsustainable production and consumption patterns. 
While knowledge development and CE adoption seem to be at advanced 
stages in developed societies such as Europe, there are pieces of evidence 
suggesting CE adoption in regions such as Africa and Asia with countries 
such as Mauritius, Ghana, Egypt, Rwanda, India and Pakistan (Agyemang 
et al., 2019; Malik et al., 2022). Mauritius is a leading example among 
African nations and emerging economies to introduce a systematic regu-
latory framework, incentives and collaborative platform for government 
and other major stakeholders to dialogue and develop tools for reducing, 
reusing and recycling waste on the Island. These opportunities created 
through the process encourage individuals, NGOs and cooperatives to 
serve as change agents to foster a greener and sustainable Mauritius 
agenda (Ministry of Environment, Solid Waste Management and Climate 
Change, 2022). 

Additionally, Mauritius is poised to transform the African continent 
through the African Leadership University by “selecting, developing, and 
placing three million ethical and entrepreneurial young leaders into highly 
productive roles by 2035” (Mitrofanenko et al., 2021, p. 12). ALU  has  
already integrated CE practices into its operations through their campus 
design, adopting reusable plates and cutlery while transforming food 
waste into fertilisers (Mitrofanenko et al., 2021). This makes Mauritius 
an ideal context for our study. 

Our study is motivated by the need to extend the theory on the deter-
minants of CE adoption in SMEs, which is still nascent (Pereira et al., 
2022; Ünal et al., 2018). In doing so, we contribute to the CE litera-
ture on SMEs (Pereira et al., 2022) by suggesting that adopting CE in 
competitive economies hinges on external support and pressures such as
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tax incentives. In addition, many scholarly works on CE have sought to 
explore the influence of individual factors on CE adoption, often ignoring 
the role of organisational characteristics. This study thus advances the 
literature on CE adoption by focusing on how firm-level characteristics 
influence CE adoption. Third, this study is devoted to deepening our 
understanding of factors such as governmental support individuals and 
firm actions simultaneously influence CE adoption, contrary to examining 
them in isolation (Bassi & Dias, 2020; del Rio Gonzàles, 2005). 

This chapter is structured as follows: the next section reviews the liter-
ature and hypotheses. Then, the section introduces the CE concept while 
illustrating its importance. It also presents the arguments on the key 
determinants of CE and the development of hypotheses. The following 
section describes the research design, the sources of data, the measure-
ment of variables and estimation techniques. The subsequent section 
presents the results, followed by a discussion of the key findings. The last 
section of the chapter offers the contributions to research and practice, 
the limitations and directions for future research. 

2 Literature Review 

2.1 Circular Economy Practices 

The last decade has seen a significant rise in circular economy practices. 
The concept was developed due to the challenges posed by traditional 
practices where large quantities of cheap and easily accessible materials 
and energy are used in business activities (Robaina et al., 2020). These 
activities could have a far-reaching impact on the planet in terms of 
emissions to or extractions from the environment (Steffen et al., 2015). 
Steffen et al. (2015) argue that direct human intervention or modifica-
tion may change these impacts on the environment. These interventions 
or modifications include a circular economy. Kalmykova et al. (2018) 
and Kirchherr et al. (2017) defined a circular economy as a sustainable 
way of producing goods and services. The circular economy concept 
entails preserving products, components and materials at their utmost 
usefulness and value to reduce waste (McKinsey Center for Business and 
Environment, Ellen MacArthur Foundation, 2015). Prior studies have 
also defined CE as a model where resourcing, purchasing, production 
and reprocessing operations are designed to protect the well-being of 
humans and the environment at large (Centobelli et al., 2021; Murray
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et al., 2017). From the perspective of McKinsey Center for Business 
and Environment, Ellen Macarthur Foundation (2015), CE practices 
strongly hinge on three basic principles (1) preserve and value natural 
capital by controlling and balancing flows of renewable resources; (2) 
ensure productivity is optimised through the circulation of products, 
components and materials relating technical and biological cycles; and 
(3) enhance system effectiveness by minimising the impact on human 
well-being, such as mobility, food, shelter, education, health and enter-
tainment, as well as managing land use, air, water and noise pollution, 
the release of substances and climate change. 

The adoption of CE practices has gained ground in both developed 
and emerging economies across the globe. Most importantly, this agenda 
is driven by private and public entities in various economies. Prior studies 
have indicated enormous benefits of adopting CE practices (Robaina 
et al., 2020; Steffen et al., 2015). For instance, the Circular Economy 
and Resource Efficiency Agency (UK) (2015) revealed that adopting CE 
in European Union could create about 3 million job opportunities in the 
labour market. Mitchell and James (2015) estimate that by 2030, the EU 
member countries could reduce unemployment by 520,000 and create 
jobs because CE includes waste management, repair, recycling activities, 
etc. Also, adopting CE catalyses to counter global warming triggers such 
as greenhouse gas emissions from the consumption of non-renewable 
energy and extraction and production of raw materials for manufacturing 
(Deloitte, 2016; Tukker et al., 2016). Additionally, adopting CE practices 
reduces the pressure on using natural resources, thereby limiting the envi-
ronmental pressures in society (Robaina et al., 2020). For SMEs, prior 
studies have demonstrated that they can have an edge over others when 
they adopt CE practices in advanced economies (Sjoerdsma & van Weele, 
2015) and emerging economies (Wu & Wu, 2015). Firms adopting CE 
practices enhance reuse capability (Mohammed et al., 2016) and recycling 
capability (Zhao et al., 2012). 

2.2 Determinants of Circular Economy Practices 

The concept of CE has attracted so much attention from various stake-
holders. These stakeholders are shareholders, governments and agencies, 
customers, suppliers, communities and others. Social pressures emanate 
from governments and their agencies, communities and others. These 
stakeholders exert some levels of pressure on firms to adopt circular
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economy practices to enhance their activities. These pressures often 
represent the firms’ awareness of the various stakeholders affected by 
their activities (Erdiaw-Kwasie, 2018; Rivis & Sheeran, 2003). For 
instance, regulatory bodies pressure firms through environmental regula-
tions. Environmental regulations were instituted to ensure environmental 
awareness and improve the perceived attitudes among firms (Drake et al., 
2004). Such regulations improve firms’ environmental responsibility and 
green commitments (Roxas & Coetzer, 2012). Most importantly, these 
regulations focus on market demand and pressure from the community 
to adopt CE practices in individual firms (Johnstone & Labonne, 2009). 

Previous studies have shown that CE’s success largely depends on soci-
etal and economic stakeholders (Ranta et al., 2018). In these studies, 
it was evident that the determinant of adopting CE includes regula-
tions, governmental subsidies, culture and firm-specific structures (Ranta 
et al., 2018). This study categorises determinants into individual-level, 
firm-level and country-level pressures. 

2.3 Individual-Level Determinants 

Research has shown micro-level resistance to adopting CE, with most 
SME managers having risk-averse behaviours towards CE adoption (Rizos 
et al., 2016). This suggests that adopting CE will require a change at the 
micro-level. The system-level perspective highlights the need for change 
by exercising personal agentic resources by leaders, managers and owners 
(Malik et al., 2022; Pereira et al., 2022). Such an approach requires 
implementing practices that support CE and behavioural changes (Malik 
et al., 2022; Rizos et al., 2016). Prior studies examining individual factors 
influencing CE adoption have focused on factors such as employees’ char-
acteristics, ownership and positions held in the organisation (Bassi & Dias, 
2020; del Rio Gonzàles, 2005). The separation between decision-making 
and management and the ownership of the capital often drive these 
factors. Hoogendoorn et al. (2015) argue that these factors primarily 
influence the firm’s interest in circular practices. 

The results of studies examining the role of females in CE adoption 
have generally been positive. For example, some studies on female owners’ 
and executives’ contributions to CE practices have reported a positive 
impact (Ali et al., 2021; Mase et al.,  2017; Ünal et al.,  2018). These 
studies attributed the significant influence on CE to female managers’ and 
owners’ behavioural commitment, values and beliefs towards CE. Females
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generally ensure that their values align with organisational goals. Ali et al. 
(2021) and  Mase  et  al. (2017) indicated that usually, females are more 
concerned about environmental issues, which motivates them to adopt 
business models that minimise the economic and financial consequences 
on the company. As such, female managers and owners support initiatives 
that provide more benefits to society than individual interests. 

However, research shows that women are under-represented in 
high-value-added circular activities such as eco-design, circular product 
development and advanced technologies compared to low-value-added 
informal activities (Albaladejo et al., 2022). For example, women domi-
nate local waste management in Africa and Asia, often working in 
waste banks (Asomani-Boateng, 2016; Kaza et al.,  2018). Despite this 
underrepresentation, some studies have suggested that female-led admin-
istrators of waste banks are leveraging their self-organisational skills and 
values to manage solid waste (Asomani-Boateng, 2016; Kaza et al.,  2018), 
something that seems to be crippling Mauritius. The underrepresentation 
of women in top positions or high-value-added CE activities will likely 
boost the desire of female managers and owners to spearhead the CE 
agenda. This suggests that female managers and owners contribute to CE 
adoption. In line with this, we propose that: 

H1a The largest owner working as the top manager positively influences 
the CE practices of SMEs in Mauritius. 

H1b Female ownership in the firm positively influences the CE practices 
of SMEs in Mauritius. 

H1c Female top manager positively influences the CE practices of SMEs 
in Mauritius. 

2.4 Organisational-Level Determinants 

SMEs’ major issues in adopting CE at the organisational level are the 
absence of close collaboration between parties and suppliers and organi-
sational inertia (Nilakant & Ramnarayan, 2006; Rizos et al., 2016). In 
addition, SMEs face high costs and a lack of technical knowledge in 
adopting CE (Rizos et al., 2016; Shi et al., 2008). Prior studies have 
shown that factors that support CE adoption may be within the firm. 
These factors include organisational environmental commitment, inter-
nationally recognised certification and legal status (Private, public or



248 E. S. TENAKWAH AND E. J. TENAKWAH

others). Organisational environmental commitment relates to a compa-
ny’s values to improve environmental, financial and social performance 
(Chang et al., 2011). Environmental commitment integrates the willing-
ness and engagement to implement CE. Mutz et al. (2015) indicated 
that from a strategic perspective, firms ensure their strategy reflects the 
firm’s attitude, perceived financial benefits and behavioural control of 
their environmental commitment. Regarding international certification, 
firms usually experience pressure from stakeholders to ensure their prod-
ucts and services are of global standards. These pressures represent the 
firms’ awareness of the various stakeholders affected by their activities 
(Rivis & Sheeran, 2003). These stakeholders often help the firm antic-
ipate their expectations and resolve them. The international certification 
pressures significantly influence CE practices and the green behaviour of 
firms (Singh et al., 2016). This implies a higher level of awareness by 
firms regarding social recognition and financial benefits associated with 
the stakeholders’ expectations. Most importantly, these internationally 
recognised quality certifications are based on market demand and the 
community’s pressure to adopt CE practices in individual firms (John-
stone & Labonne, 2009). In line with prior studies, we argue that legal 
status, the corporate grouping of the firm and internationally recognised 
quality certification significantly influence the adoption of CE practice: 

H2a The firm’s legal status positively influences the CE practices of 
SMEs in Mauritius. 

H2b Corporate grouping positively influences the CE practices of SMEs 
in Mauritius. 

H2c Pressures from internationally recognised quality certification posi-
tively influence the CE practices of SMEs in Mauritius. 

2.5 Country-Level Determinants 

At a macro-level, studies on the adoption of CE by SMEs have been 
hindered by factors such as lack of government aid and legal compliance 
costs, limited support for environmental initiatives, and institutional voids 
such as the absence of unified platforms to drive CE (Geng & Doberstein, 
2008; Rizos et al., 2016). Research has shown that policy stakeholders 
can influence CE adoption if they collaborate, exchange knowledge, and
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support SMEs, where possible (Ritzén & Sandström, 2017; Rizos et al., 
2016). As a result, specific incentives have been provided by govern-
ments and other international agencies to drive CE. An example is green 
economic incentives. Green economic incentives are benefits offered by 
governments and non-governmental agencies to support firms adopting 
environmental initiatives for development (Agnello et al., 2015). These 
incentives include financial rewards to drive the design or adoption of 
environmental practices of firms in the country. The rewards enhance 
recycling techniques and sustainable transition to CE (Gunsilius, 2015). 
Undertaking investments in CE often comes at a higher cost to SMEs 
than large entities. The benefit of green economic incentives benefits 
SMEs that positively enhance internal capabilities and decision-making. 
Aside from these green economic incentives, governments in various 
jurisdictions have introduced tax concessions/incentives, particularly to 
SMEs, to support their drive towards CE (Chang et al., 2011). Such 
incentives reduce the tax burden of SMEs by providing them with addi-
tional fiscal space to deal with CE investments. Similarly, governments 
allocate contracts to SMEs with better circular practices to motivate other 
SMEs who have failed to adopt sustainable CE practices. In line with the 
above arguments, we argue that tax incentives and government contracts 
enhance SME investment in CE. 

H3a Government contracts positively influence the CE practices of 
SMEs. 

H3b Tax incentives positively influence the CE practices of SMEs. 

3 Methodology 

3.1 Research Design, Data Source and Sample Distribution 

We adopt a descriptive quantitative research design per the study’s objec-
tives. This design is considered appropriate because it provides a broader 
perspective on a research phenomenon. As noted by previous studies 
(Creswell, 2016; Easterby-Smith et al., 2008), quantitative approaches 
benefit generalisation as the results apply to large or different groups or 
organisational settings. Our data was sourced from the World Bank Enter-
prise Survey (WBES) database. WBES is a firm-level survey conducted by 
the World Bank through a standard methodology to provide informa-
tion about the practices of firms across countries. The data is collected
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Table 1 Sample distribution 

Industry Scale of Business Total 

Small Medium Large 

Manufacturing 81 39 14 134 
Retail services 114 58 3 175 
Non-retail services 153 53 7 263 

by field experts who collect face-to-face data through a questionnaire. 
The WBES database provides extensive information on firms. It covers 
a wide array of topics on the general business environment, such as 
infrastructure and services, sales and supplies, technology, management 
practices, degree of competition, innovation, capacity, land and permits, 
crime, finance, business-government relations, labour, business environ-
ment, performance, and green economy. This study focuses on Mauritius 
battling unsustainable production and consumption patterns. Statistics 
show that solid waste has increased by over 100 per cent in the last 
20 years. The sample for this study is 572 firms operating. The distri-
bution of the sample is presented below (Table 1). For our dependent 
variables, we identified the circular practices of SMEs. For the inde-
pendent variables, we identified owner/top manager, female ownership, 
female top manager, legal status, multi-firm, certification, government 
contract and tax incentives as determinants for circular economy practices. 

3.2 Measurement of Variables 

We present a description and measurement of variables used in the 
regression model. Table 2 presents these details.

3.3 Estimation Strategy 

We adopt a binary logit regression as the estimation technique for the 
dichotomous nature of the data. Prior studies (Asteriou & Hall, 2011) 
argue that this technique is the most efficient in estimating binary data. To 
assure the robustness of our results, we adopted a binary probit regression 
to test the relationships using the same data.
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Table 2 Measurement of variables 

Variables Description Measurement 

Dependent variable 
Circularity Adoption of 

circular practices 
Dummy variable, coded 1 if the firm adopted 
such measures and 0 otherwise 

Independent variable 
Owner/top 
manager 

The largest owner 
is a top manager 

Dummy variable, coded 1 if the largest owner is 
also the top manager and 0 otherwise 

Female 
ownership 

Owned by a 
female 

Dummy variable, coded 1 if the firm is owned 
by a female and 0 otherwise 

Female top 
manager 

Top manager.is a 
female 

Dummy variable, coded 1 if the firm has a 
female as a top manager and 0 otherwise 

Legal status Legal status Coded 1 if the firm is a shareholding company 
with shares traded on the stock market; 2 if the 
firm is a shareholding company with non-traded 
shares or shares traded privately; 3 if the firm is a 
sole proprietorship; 4 if the firm is a registered 
partnership; and 5 if the firm is a limited 
partnership 

Multi-firm Multi-firm 
corporate group 

Dummy variable, coded 1 if the firm is part of a 
multi-firm corporate group, such as a 
conglomerate, holding company, or network and 
0 otherwise  

Certification Internationally 
recognised quality 
certification 

Dummy variable, coded 1 if the firm has an 
internationally recognised quality certification and 
0 otherwise  

Government 
contract 

Award of 
government 
contract 

Dummy variable, coded 1 if the firm has been 
awarded a government contract and 0 otherwise 

Tax incentives Beneficiary of tax 
incentives 

Dummy variable, coded 1 if the firm has 
benefitted from tax incentives and 0 otherwise 

Control variables 
Industry The operating 

industry of the 
firm 

Coded 1 if the firm is a manufacturing firm, 2 if 
the firm provides retail services and 3 if the firm 
provides non-retail services 

Age Firm Age Log of years of operation 
Size Firm Size Log of number of permanent employees engaged 

by the firm at the end of last fiscal year



252 E. S. TENAKWAH AND E. J. TENAKWAH

3.4 Model Specification 

The logit regression is specified to test the relationships between circu-
larity and its determinants.: 

Cirit  = β0 + β1Owneri,t + β2 Femalei,t + β3Topi,t + β4Legali,t+ 
β5 Multi  + β6Cert  + β7Govt + β8Tax  + δ9Controlsi,t + εi,t (1) 

where i represents firm, i, t represents year t, circularityit represents 
the dependent variable, β1- β8 represent independent variables: Owner/ 
top manager, Female ownership, Female top manager, legal status, multi-
firm, certification, government contract and tax incentives, δ2 controls I 
and t represents a matrix of controls. 

4 Results and Discussion 

The main results are presented in Table 3. The first column in the table 
presents the baseline model (i.e. control variable), and the second column 
presents the control variables and the direct effects of individual factors 
such as owner/top manager, female ownership, and top female manager. 
The third column presents the control variables and the direct effects 
of individual factors such as legal status, multi-firm corporate group and 
internationally recognised certification. In contrast, the fourth column 
presents results on country-level factors such as government contracts 
and tax incentives. From the table, the individual-level variables’ results 
do not significantly affect the adoption of circular practices in Mauri-
tius. On the organisational-level variables, the results suggest that while 
multi-firm corporate group (0.831*) and internationally recognised certi-
fication (1.345***) are positive and significant, the effect of legal status is 
insignificant and therefore has no impact on the adoption of circular prac-
tices. At the country level, the award of government contracts (0.684*) 
and tax incentives (2.576***) significantly affect the adoption of circular 
practices. These results are also evident in the marginal effects presented 
in Table 4, suggesting that none of the individual-level variables signifi-
cantly affect CE adoption. On the other hand, all two firm-level dummy 
variables (multi-firm corporate group and internationally recognised certi-
fication) had significant effects on CE adoption. For example, the results 
suggest that firms with internationally recognised certification (0.110**) 
will likely lead to CE adoption. Our results also show that firms part of a 
multi-firm corporate group (0.012*) will likely adopt CE practices. A firm
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Table 3 Logit results 

1 2 3 4 

Industry −0.170 
(0.172) 

−0.146 
(0.181) 

−0.089 (0.160) −0.049 (0.169) 

Age 0.014 
(0.012) 

0.014 
(0.012) 

0.005 (0.012) 0.006 (0.013) 

Size 0.000 
(0.001) 

0.000 
(0.001) 

0.001 (0.001) 0.002 (0.001) 

Owner/top 
manager 

−0.420 
(0.380) 

Female 
ownership 

−0.307 
(0.418) 

Female top 
manager 

0.752 
(0.528) 

Legal status 0.252 (0.296) 
Multi-firm 
corporate group 

0.201 (0.407) 

International 
certification 

1.252*** (0.402) 

Government 
contract 

0.684*(0.392) 

Tax incentives 2.576***(0.448) 
Constant −24.133 

(23.511) 
−25.896 
(23.013) 

−8.407 (23.820) −12.971 
(25.102) 

Observations 572 572 572 572 
R2 0.008 0.020 0.047 0.118 
Chi2 1.700 5.722 18.265 38.157 
Converged 1.000 1.000 1.000 1.000 

Note The reported estimates are unstandardised with standard errors in parentheses. Model 1 includes 
controls only; Model 2 includes controls and individual-level variables; Model 3 includes controls and 
organisational-level variables; Model 4 includes controls and country-level variables; standard errors 
in parentheses *p < 0.10, **p < 0.05, ***p < 0.01

with a government contract or benefiting from tax incentives is likely to 
adopt CE. Therefore, our results support hypotheses 2b, 2c, 3a and 3b. 
On the other hand, we found no support for hypotheses 1a, 1b, 1c and 
2a. In contrast, previous studies have generally found these variables to 
support adopting circular practices among SMEs in Mauritius. 

The findings of our study have shown that multiple determinants drive 
CE practice adoption among SMEs in Mauritius. Our study confirms 
that corporate grouping, pressures from internationally recognised certi-
fication, government contracts and tax incentives are the significant
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Table 4 Marginal 
effects Dy/dx Std. 

error 

Owner/top manager −0.028 0.028 
Female ownership −0.018 0.024 
Female top manager 0.058 0.050 
Multi-firm corporate group 0.012* 0.026 
International certification 0.110** 0.050 
Government contract 0.043* 0.030 
Tax incentives 0.394** 0.096 

Note dy/dx is for discrete change of dummy variable from 0 to 1 
*p < 0.10, **p < 0.05, ***p < 0.01

determinants of CE practices. Our study confirms that the corporate 
grouping and international certification support the firm’s intention to 
adopt CE practices regarding the organisational factors. In terms of the 
corporate grouping, the results imply that if firms are part of a conglom-
erate or holding company, they are likely to emulate what other group 
members are doing. In most instances, where an entity in the group initi-
ates successful initiatives, headquarters are likely to replicate among the 
other subsidiaries to ensure uniformity within the group. We attribute 
this result to the fact that irrespective of the firm size when firms under-
take initiatives beneficial to stakeholders, others will mimic it. Our finding 
supports the study by Singh et al. (2016), who have argued that a multi-
firm’s commitment to CE practices successfully influences other firms in 
the group to adopt similar practices. In terms of internationally recog-
nised certification, our findings suggest it ensures firms adopt globally 
accepted practices. Due to stakeholders’ awareness of global trends, they 
often expect firms to follow similar practices. Therefore, getting interna-
tionally recognised certification will mean that firms adopt CE practices. 
Such trends have pushed many SMEs in Mauritius to adopt CE prac-
tices to remain relevant in the market and deliver sustainable products 
and services. Our findings confirm Rivis and Sheeran’s (2003) claim that 
firms usually experience pressure from stakeholders to ensure their prod-
ucts and services are of global standards. These pressures represent the 
firms’ awareness of the various stakeholders affected by their activities. 

Regarding country-level determinants, our results suggest that initia-
tives put together by the government influence SMEs to adopt CE
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practices. For instance, government contract has a positive influence indi-
cating that the government’s decision to award contracts to SMEs who 
have adopted CE practices has proved successful. With this incentive, 
many SMEs believe the government rewards commitment to CE prac-
tices; therefore, there is a need to focus and commit resources towards 
these initiatives. Our results confirm the study by del Mar Alonso-Almeida 
et al. (2021). Their study suggests that providing financial incentives to 
SMEs for adopting CE practices influences others to adopt CE practices 
successfully. Another determinant based on our results is tax incentives 
provided to SMEs that adopt CE practices in Mauritius. Our results 
imply that a motivating factor for other SMEs to adopt CE practices is 
governments offering rewards to firms with tax incentives to compensate 
them for their commitments towards CE. These findings demonstrate the 
imperativeness of CE practices incentives for SMEs to pursue CE transi-
tion further. Our findings align with Kuo et al. (2015) suggesting that 
government CE incentives position firms on the right path towards CE. 
Overall, our findings regarding governmental incentives are that finan-
cial incentives are very effective tools to divert firms’ attention towards 
adopting CE practices globally (del Mar Alonso-Almeida et al., 2021; Kuo 
et al., 2015). 

Concerning the individual-level determinants, our results contradict 
other studies that have argued that individual characteristics often influ-
ence SMEs to adopt CE practices. Our results show that while these 
pressure factors, such as the gender of the owner, gender of top managers 
and others, may influence the firms to adopt sustainability practices in 
general, their impact on CE may not be as profound as other factors. 
This is not entirely surprising as previous studies on Africa and Mauritius, 
to be precise, have reported culturally sanctioned biases against women, 
which limits the efforts of women entrepreneurs and business managers in 
making significant business decisions such as CE (Tandrayen-Ragoobur & 
Kasseeah, 2017). 

4.1 Robustness Test 

To check the robustness of our results, probit regression was used to 
estimate the relationships. We present the results in Table 5. Similar 
to the main results, column 1 presents the baseline model (i.e. control 
variable), and column 2 presents the control variables and the direct
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effects of individual factors such as owner/top manager, female owner-
ship, and top female manager. Column 3 presents the control variables 
and the direct effects of individual factors such as legal status, multi-firm 
corporate group, and internationally recognised certification. In contrast, 
column 4 presents the results on country-level factors such as govern-
ment contracts and tax incentives. Consistent with the main results, the 
effects of the multi-firm corporate group, internationally recognised certi-
fication, the award of government contracts and tax incentives are all 
significant, while the remaining factors are not. Given that probit is a 
probability model, we further estimated the marginal effects of the models 
(see Table 6). The marginal effects of our dummy variables (i.e. multi-firm 
corporate group, international certification, government contract and tax 
incentives) were all significant, indicating that a change in these variables 
will likely improve CE adoption in firms. The results, therefore, suggest 
that they are robust enough to influence managerial and government 
decision-making.

5 Implications 

5.1 Theoretical Implications 

CE in the context of Africa is yet to spread to SMEs, so research on 
CE practices of SMEs has attracted limited research attention (Mutezo & 
Mulopo, 2021). While the literature review confirms and substantiates 
this contention, the results thus suggest that the trend is changing, 
and SMEs are beginning to transition from linear to circular economic 
models. Our study extends the literature on CE in SMEs by demon-
strating the critical determinants of CE in emerging and developing 
countries by examining these factors across three levels (i.e. individual, 
organisational and country levels). Specifically, we contribute to the 
literature in the following ways: 

First, our study contributes to stakeholder theory by considering the 
influence of government and competitors in adopting CE practices among 
SMEs in developing countries. The results have developed an initial 
roadmap of how stakeholders can influence the adoption of CE in busi-
nesses, particularly SMEs. While the role of stakeholders in sustainable 
development is well known, its influence on CE, particularly in emerging 
and developing countries, is rarely studied. Our results highlight this 
by offering insights into which category of stakeholders can drive CE 
adoption in SMEs, particularly in Africa.
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Table 5 Probit results 

1 2 3 4 

Industry −0.076 
(0.082) 

−0.072 
(0.083) 

−0.043 (0.078) −0.022 (0.084) 

Age 0.006 
(0.006) 

0.007 
(0.006) 

0.001 (0.006) 0.003 (0.006) 

Size 0.000 
(0.000) 

0.000 
(0.000) 

0.000 (0.001) 0.001 (0.001) 

Owner/top 
manager 

−0.204 
(0.185) 

Female 
ownership 

−0.124 
(0.188) 

Female top 
manager 

0.360 
(0.249) 

Legal status 0.135 (0.124) 
Multi-firm 
corporate group 

0.113 (0.203) 

International 
certification 

0.661*** (0.213) 

Government 
contract 

0.316 (0.196) 

Tax incentives 1.414*** (0.260) 
Constant −10.905 

(11.862) 
−12.774 
(11.766) 

−1.881 (11.928) −6.638 (12.283) 

Observations 572 572 572 572 
R2 0.007 0.020 0.048 0.117 
Chi2 1.579 5.300 17.399 33.716 
Converged 1.000 1.000 1.000 1.000 

Note The reported estimates are unstandardised with standard errors in parentheses. Model 1 includes 
controls only; Model 2 includes controls and individual-level variables; Model 3 includes controls and 
organisational-level variables; Model 4 includes controls and country-level variables; standard errors 
in parentheses *p < 0.10, **p < 0.05, ***p < 0.01

Second, many scholarly works on CE have sought to explore the influ-
ence of individual factors on CE adoption, often ignoring the role of 
organisational characteristics. This study thus advances the literature on 
CE adoption by focusing on firm-level factors in competitive economies. 

Third, while past studies have primarily focused on the influence of 
governments (Agnello et al., 2015; Gunsilius, 2015), individuals (Bassi & 
Dias, 2020; del Rio Gonzàles, 2005) and firm actions (Chang et al., 2011; 
Mutz et al., 2015), these three streams of research have developed mainly 
in isolation. This study, therefore, deepens our understanding of factors
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Table 6 Marginal 
effects Dy/dx Std. 

error 

Owner/top manager −0.028 0.028 
Female ownership −0.016 0.023 
Female top manager 0.056 0.045 
Multi-firm corporate group 0.014* 0.027 
International certification 0.116** 0.050 
Government contract 0.042* 0.030 
Tax incentives 0.353** 0.094 

Note dy/dx is for discrete change of dummy variable from 0 to 1 
*p < 0.10, **p < 0.05, ***p < 0.01

across these three levels by examining them simultaneously. By so doing, 
we extend the boundaries of the determinants of CE by showing how CE 
adoption hinges on firm-level and governmental support. 

5.2 Practical Implications 

Our results also have some practical implications: 
First, the evidence from our study suggests that firms, irrespective of 

their size and location, can transition from a linear economy to a CE. 
While our results do not provide the challenges SMEs likely encounter, 
the significant effect of government incentives indicates that SMEs require 
support from critical stakeholders to navigate the CE journey. 

Our results reiterate the need for governments to increase their efforts 
to incentivise businesses to move towards circular economic models. This 
is particularly important as most SMEs face several challenges that make 
it difficult to transition to CE models quickly and proactively. However, 
as argued and confirmed through the study, CE drives the efficient use of 
resources which can deliver significant economic benefits to individuals, 
businesses, countries and the global economy. 

The results also confirm that CE offers a promising contribution to 
the global sustainable development agenda. By doing so, it draws the 
attention of regulators of businesses and the chamber of SMEs to the 
factors that may encourage and hinder the adoption of CE. Under-
standing these factors will ensure that CE efforts align with the desired
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economic, environmental and political priorities. It also reminds practi-
tioners to constantly monitor these drivers to ensure the achievement of 
CE targets. 

6 Conclusion, Limitations 
and Future Research Directions 

Our chapter is one of the few pieces of research contributing to the 
nascent field of CE practices in SMEs. Our results and discussions high-
light the need for SMEs and all stakeholders to pay attention to CE 
adoption, particularly considering the world’s challenges today. We show 
that individual-level variables do not significantly affect the adoption of 
CE in Mauritius. On the other hand, organisational- and country-level 
variables such as multi-firm corporate groups, internationally recognised 
certifications, the award of government contracts and tax incentives signif-
icantly affect the adoption of CE. The study suggests that stakeholders 
such as governments and competitors can play a significant role in the 
sustainable socio-economic development of countries. This can certainly 
be achieved through approaches that enhance resource efficiencies and 
may address existing cross-sectoral challenges in an integrated manner. 

Our study is without limitations: first, we rely on secondary data 
collected by the World Bank. While this data has provided valuable 
insights about key drivers, future studies can draw on other databases such 
as Refinitiv (i.e. Thomson Reuters—Eikon) and primary sources such as 
interviews to delve deep into these. Second, the absence of capital and 
enough support, such as industrial parks and CE communities, hinders 
SMEs’ adoption of CE models. While our results have provided evidence 
of how similar support can drive the adoption of CE, future research can 
examine when and what kind of support will be relevant for SMEs across 
different industries. Third, while studies have found that individual-level 
factors can break micro-level resistance, our results on the insignificant 
effects suggest that future studies can explore other individual-level factors 
capable of breaking down this resistance. Finally, it would be interesting 
for future studies to explore how SMEs adopting CE create value for 
their customers, given that poor value proposition hinders SMEs from 
adopting CE models.
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1 Introduction 

Circular economy, defined as a way to enhance the use of natural 
resources, create and add value and regenerate waste while increasing 
corporate and consumers’ responsibility to achieve sustainability (Ghis-
ellini et al., 2016), advances closed-loop systems that use the 4R’s 
(reduce, reuse, recycle and recover) explained as reducing resource
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consumption, reusing end or by-products, recycling waste, and recov-
ering resources to generate higher economic efficiency and decrease 
environmental impact (Geng & Doberstein, 2008). However, despite 
the economic and environmental benefits associated with the circular 
economy, several scholars posit that the social impacts of the circular 
economy, such as community, labour, and societal well-being, have been 
mainly ignored in the literature (Geissdoerfer et al., 2017; Kirchherr et al., 
2017; Merli et al., 2018; Mies & Gold, 2021). Thus, scholars call for 
integrating social issues into circular economy approaches to present a 
holistic understanding of the concept (Geissdoerfer et al., 2017; Mies &  
Gold, 2021). 

Similarly, Curkovic (2003) defines responsible manufacturing as an 
economically driven, system-wide, and combined approach to reducing 
and eliminating product development, use, and disposal of waste. Ellram 
et al. (2008) further added that responsible manufacturing facilitates and 
minimises adverse environmental impacts while maximising resource effi-
ciency. However, similar to the circular economy, several scholars indicate 
that present responsible manufacturing approaches do not consider or 
integrate social issues and their corresponding implications on firm perfor-
mance and society and, thus, present significant limitations in providing 
a comprehensive perspective on responsible manufacturing (Curkovic & 
Sroufe, 2016; Ellram et al., 2008; Curkovic,  2003). Niero et al. (2021) 
and Curkovic (2003) further highlighted that although most studies 
portray circular economy adoption and responsible manufacturing as vital 
to a firm’s production and value creation processes, there are unintended 
side effects such as loss of jobs due to refining and removal of redundant 
production processes, the collapse of small firms unable to meet circular, 
and environmental requirements due to lack of resources resulting in 
diverse negative social implications for firms and society. 

Moreover, contextual disparities in manufacturing practices, infras-
tructure, policies, legislation, and availability of resources further create
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typical complexities and inconsistencies in guiding responsible manufac-
turing decisions and practices (Baah et al., 2020b; Jabbour et al., 2020; 
Shubham et al., 2018). For example, Jabbour et al. (2020) from the  
Brazilian context indicated that institutional void impacted the execu-
tion of circular economy principles. Shubham et al. (2018), in the 
Indian context, also found that regulatory policies, infrastructure, and 
bodies played significant roles in pushing manufacturing firms to engage 
in environmentally responsible manufacturing practices. Finally, in the 
Ghanaian context, Baah et al. (2021) argued that a firm’s desire to achieve 
environmental legitimacy with stakeholders and the institutional setting 
contributes to adopting responsible and environmentally friendly manu-
facturing practices. The above assertions justify Ellram et al. (2008) and  
Curkovic and Sroufe (2016) claim that contextual disparities coupled with 
the side effects of circular and responsible manufacturing initiatives lead 
some firms to still engage in environmentally irresponsible manufacturing 
practices. 

Furthermore, Santibanez Gonzalez et al. (2019) suggested that 
although manufacturing sectors are already consuming enormous 
amounts of resources, and energy, generating waste and emitting green-
house gasses due to ‘Take, Make and Dispose of’ concepts grounded 
in linear economy production systems, these impacts are expected to 
worsen in 2050. This is because the sector is expected to consume 
about 140 billion tonnes of natural resources to meet the demands 
of a growing population. Thus, Lieder and Rashid (2016) proposed  
adopting circular economy principles as a potential approach to resolve 
resource dependency, waste generation, energy consumption, and emis-
sion of greenhouse gasses. In the EU manufacturing context, de Römph 
and Cramer (2020) indicated that linear business models promoted 
‘single-use’ lifestyles among manufacturers and consumers. Curkovic 
(2003) specified that such environmentally irresponsible lifestyles could 
be curbed by adopting responsible manufacturing practices. Ellram et al. 
(2008) highlighted that responsible manufacturing identifies, quantifies, 
assesses, and manages the flow of environmental waste during product 
development, design, and production. Curkovic and Sroufe (2016) and  
Santibanez Gonzalez et al. (2019) indicated that circular economy and 
responsible manufacturing are the ultimate go-to approaches.
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Deephouse et al. (2016) elucidate from the lens of the institutional 
theory framework that firms are driven by the desire to attain legiti-
macy and hence, rely on industrial isomorphism to implement respon-
sible and environmental practices that fit within the values, norms, and 
beliefs of the industry. Additionally, Hart and Dowell (2011), from the 
natural resource-based view (NRBV) perspective, connoted that firms that 
preserve the environment through environmentally responsible practices 
earn competitive advantages that ensure cost benefits. Hart (1995) posits  
that, if rightly leveraged, cost advantages associated with the NRBV can 
boost operational performance, reputation, and sustain competitiveness. 
This chapter conceptualises a model that draws insights from the insti-
tutional and NRBV theories to empirically investigate (a) how circular 
economy principles drive responsible manufacturing (formulated using 
social and environmental dimensions. See Fig. 1), resource conservation, 
and emission reduction; (b) the influence of responsible manufacturing, 
resource conservation, and emission reduction on environmental legit-
imacy and cost performance; and (c) the mediating roles of resource 
conservation and emission reduction between responsible manufacturing, 
environmental legitimacy, and cost performance. 

Fig. 1 Conceptual framework
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Particularly, it is vital to integrate the social and environmental dimen-
sions of responsible manufacturing due to high pressure from stake-
holders for businesses to consider employee and community health and 
safety (Jabbour et al., 2020; Shubham et al., 2018), growing demand 
for companies to account for effective and efficient use of resources 
(Järvenpää et al., 2018) and increasing demand for businesses to establish 
sustainable manufacturing processes and practices that enhance economic 
performance without compromising environmental or social performance 
(Pagell & Shevchenko, 2014). While the chapter includes the social 
dimension of responsible manufacturing, the chapter also seeks to provide 
findings in the Ghanaian context, an emerging economy characterised 
by industrialisation (Agyabeng-Mensah et al., 2021). Besides, Jabbour 
et al. (2020) emphasised that circular economy studies have primarily 
been based in the European, American, and Asian contexts; hence, little is 
known about circular economy initiatives in emerging African economies 
economically driven by industrialisation. 

Further strengthening the relevance of insights from emerging 
economies, this chapter focuses on SMEs, recognising their rapid rise in 
developing countries to constitute over 90% of firms in diverse industries 
(OECD, 2010). Agyabeng-Mensah et al. (2022) posited that although 
SMEs face crucial resource constraints, they must make critical deci-
sions regarding adopting circular economy principles and responsible 
manufacturing practices, which exert pressure on resources. Shubham 
et al. (2018) further elaborate that implementing environmentally respon-
sible practices and circular economy initiatives is no longer optional but 
mandatory. Hence, SMEs must abide by environmental legislation and 
requirements regardless of resource constraints. However, despite the 
contextual dynamics in emerging economies, empirical studies have yet 
to examine how SMEs engage in circular economy principles and respon-
sible manufacturing initiatives to drive resource conservation, emission 
reduction, environmental legitimacy, and cost performance. 

The rest of the paper is structured as follows: Sect. 2 exposes the 
literature review and hypotheses development. Sections 3, 4, 5, and  6 
reflect the research method, result, discussion, and conclusion that high-
light theoretical and managerial implications and research limitations, and 
future research recommendations.
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2 Theoretical Framework 
and Hypotheses Development 

2.1 Institutional and Natural Resource-Based View Theories 

Jesus and Jugend (2021) explain that the circular economy balances 
the economy, society, and the environment through reducing, reusing, 
recycling, and recovering. However, the circular economy focuses on 
environmental and economic components neglecting the societal dimen-
sion of the concept (Erdiaw-Kwasie et al., 2023; Kirchherr et al., 2017; 
Mies & Gold, 2021). Ranta et al. (2018), in establishing the link between 
circular economy and society from the institutional theory perspective, 
highlight stakeholders, including the society, as key industry players that 
lead or coerce firms to be isomorphic, and conform to industry norms, 
behaviours, and practices. Deephouse (1996) explained that firms oper-
ating within an industry tend to align, adapt, and implement strategies 
and practices deemed acceptable in the industry resulting in what the 
author referred to as isomorphism. DiMaggio and Powell (1983) and  
Fernando and Lawrence (2014) also posit that engaging isomorphic 
behaviours in an industry earn a firm legitimacy with stakeholders, which 
according to Chen et al. (2019) is an antecedent to social and moral 
capital. 

Baah et al. (2021), integrating the stakeholder and the institu-
tional theories, argued that firms, regardless of the industry in which 
they operate, owe responsibilities to society, and as such, implementing 
circular economy initiatives from a social and environmentally respon-
sible production perspective will not only reflect compliance to acceptable 
industrial behaviour but also aid firms accumulate stakeholder respect 
and legitimacy. Li et al. (2018) specified that green or environmental 
legitimacy signified achieving stakeholder support, loyalty, trust, and satis-
faction. Tsinopoulos et al. (2018), revealing that stakeholders are crucial 
factors in the institutional theory, further stressed that deviations from 
industry-accepted practices resulted in poor stakeholder recognition and 
endorsements, which negatively correlate with organisational legitimacy. 
Given increasing stakeholder demands for circular initiatives in emerging 
economies, Afum et al. (2022), from a zero-waste perspective, suggested 
that circular economy initiatives are deemed acceptable industry norms 
and required behaviour. Thus, not engaging in responsible manufacturing 
initiatives has detrimental implications for firms.
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Furthermore, Hart (1995) posits that the competitive and cost advan-
tage benefits firms derive from environmental orientations have driven 
orientation towards the NRBV. The NRBV posits that organisations 
that positively impact the environment earn competitive advantages, 
enhanced goodwill, and social and moral capital (Erdiaw-Kwasie et al., 
2017; Hart & Dowell, 2011; McDougall et al., 2022; Miemczyk et al., 
2016). According to MacArthur (2013) and Curkovic and Sroufe (2016), 
adopting circular economy principles coupled with responsible manufac-
turing promotes waste prevention, product and service longevity, and 
ensures a balance between the economy and society and the environment. 
McDougall et al. (2022) elaborate that environmental competitiveness 
based on the NRBV is rooted in an organisation’s ability to leverage its 
environmental operations. While Ellram et al. (2008) specify that envi-
ronmentally responsible manufacturing, if rightly leveraged, can increase 
business performance by achieving competitive advantage, Gupta et al. 
(2020) also indicated that engaging in responsible manufacturing with 
the aim of sustainable development also boosted cost competitiveness and 
profitability. 

Teece (2007, 2014) further explained that orientation towards NRBV 
results in developing dynamic capabilities and competencies that enable 
firms to integrate, build, and reconfigure green competencies to respond 
to rapidly evolving business environments. Helfat (2007) also argued that  
competencies acquired through deploying NRBV strategies improve the 
odds of attaining and maintaining competitive resource advantages and 
cost and profit performance in a volatile business environment. Singh 
and Del Giudice (2019) suggested that these competencies create green 
creativity and innovations, enabling sustainable goals to be achieved. 
Chen and Chang (2013) illustrated that green dynamic capabilities 
promote ecological balance, drive firm innovation, and align skills, 
motives, attitudes, and knowledge with organisational systems, processes, 
and practices. This chapter explains that institutional isomorphism and 
NRBV underpin the adoption of circular economy principles, responsible 
manufacturing, resource conservation, and emission reduction, which 
present competitive gains and capabilities leading to environmental legiti-
macy and increased cost performance. We describe adopted variables from 
the theoretical discourse and present related studies and theory-linked 
constructs in Tables 1, 2, and Fig. 1.

Furthermore, Roos and Agarwal (2015) suggests that adopting circular 
economy principles is crucial to implementing circular business model



274 C. BAAH ET AL.

Table 1 Description of variables 

Variable Description Source 

Circular economy 
principles 

The adoption of reducing, reusing, recycling, 
and recovering techniques aimed at developing 
closed-loop production and consumption 
systems that ensure resource optimisation, 
economic efficiency, and value addition 

MacArthur 
(2013), Geng 
and Doberstein 
(2008), and 
Ghisellini et al. 
(2016) 

Responsible 
manufacturing 

Environmental manufacturing: Integrating 
manufacturing approaches that incorporate 
environmental concerns into product design, 
processes, and services to ensure waste 
minimisation, resource efficiency, and 
environmental preservation 
Social manufacturing: Socially driven 
manufacturing approach that integrates social 
issues to meet the specific demands of 
consumers, employees, among other social 
community-based individuals to build up social 
resources, social networks, and collaborations, 
which lead to the efficient and flexible 
accomplishment of product and service lifecycle 
tasks 

Ellram et al. 
(2008), Jiang 
et al. (2016), 
and 
Hamalainen 
et al. (2018) 

Resource 
Conservation 

The orientation towards enhancement, 
preservation and reduced dependency on 
natural resources mostly in the form of raw 
materials 

MacArthur 
(2013), 
Cerchione and 
Bansal (2020), 
and Jabbour 
et al. (2020) 

Emission reduction An eco-friendly approach to meeting carbon tax 
and cap requirements while minimising 
greenhouse gas pollution to the environment 

Saether et al. 
(2021) and  
Czerny and 
Letmathe 
(2017) 

Environmental 
legitimacy 

Favourable stakeholder perceptions or 
assumptions are based on industry norms and 
beliefs, which present an organisation’s 
environmental behaviour as desirable, proper, or 
appropriate 

Li et al. 
(2018) and  
Deephouse 
(1996) 

Cost performance Economically and environmentally driven 
performance targets related to material, 
manufacturing, and environmental costs 

Burnett and 
Hansen (2008) 
and Hon 
(2005)
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and innovation. For instance, Linder and Williander (2017) connote that 
the benefits of engaging circular economy principles serve as enablers 
of circular business models. These benefits include manufacturing cost 
savings (Baah et al., 2020b), reduced environmental impact (Afum et al., 
2021; Baah et al.,  2022; Baah et al., 2020a), competitive advantage 
(Afum et al., 2022; Baah et al., 2023), improved stakeholder satisfac-
tion, and improved brand (Linder & Williander, 2017). Roos (2014) also  
highlighted leadership, collaboration, creativity, and customer demands as 
crucial enablers of circular business models. Nußholz (2017) also empha-
sised innovation as a crucial factor to achieve the desired outcomes of 
circular business models. 

Contrary to these enablers, Linder and Williander (2017) and Roos 
(2014) agree that technological costs and expertise, regulation complex-
ities, fear of change, risk of economic complications, inefficient end 
product retrieval, risk of low sales revenue, lack of supporting regulation, 
and partner restrictions are significant barriers to circular business models. 
According to several scholars, these barriers create uncertainties and 
require huge investments, which SMEs need (Agyabeng-Mensah et al., 
2022; Baah et al., 2022). Hence, SMEs tend to resist the adoption of 
circular and responsible manufacturing initiatives. However, this chapter 
draws insights from the institutional and NRBV to posit that manufac-
turing SMEs may not resist but align with circular economy principles 
and responsible manufacturing initiatives to acquire stakeholder support 
and reap the potential benefits of circular and responsible manufacturing. 

2.2 Adoption of Circular Economy Principles, Responsible 
Manufacturing, Resource Conservation, and Emission 

Reduction 

Geissdoerfer et al. (2018) claim that most businesses and supply chains 
adopt principles that align with a circular economy because of the compet-
itive gains associated with engaging mechanisms that minimise negative 
environmental impacts. However, two circular economy literature streams 
suggest inconclusive results, especially in the emerging economy context. 
While one stream provides empirical findings, which support the assertion 
that the adoption of circular economy practices significantly correlates 
with environmental initiatives (Baah et al., 2022; Jabbour et al., 2020; 
Rodríguez-Espíndola et al., 2022), the other stream suggests a weak and
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insignificant relationship between circular principles adoption and envi-
ronmental practices (Afum et al., 2022; Petit-Boix & Leipold, 2018; 
Zhijun & Nailing, 2007). 

For instance, Jabbour et al. (2020) found that adopting circular 
economy principles robustly and positively influenced the environmental 
performance of firms, which was measured using reduced emission, waste 
generation, resource efficiency, and consumption of hazardous materials. 
Rodríguez-Espíndola et al. (2022) also found that circular economy prin-
ciples boosted sustainable innovation, improving environmental initia-
tives. Contrary to these findings, Afum et al. (2022) established a weak 
and insignificant effect in exploring the relationship between circular 
principles adoption and zero-waste performance. Petit-Boix and Leipold 
(2018), in reviewing how environmental research aligned with local prac-
tices, indicated that factors such as technology, infrastructure, and policies 
contributed to the misalignment between firm practices and research. The 
inconsistencies in prior literature suggest the need to explore the effects 
of circular principles adoption more, especially in emerging economies. 

Moreover, Corvellec et al. (2022), in critiquing the current approach 
to the circular economy, explain that current approaches do not inte-
grate social issues into CE implementation. Mies and Gold (2021) 
argue that circular economy principles have environmental and social 
manufacturing implications, although the latter is largely ignored. For 
example, in a systematic review, Padilla-Rivera et al. (2020) reveal a 
connection between adopting circular economy principles, employment, 
training, well-being, job creation, and community satisfaction, among 
others. However, these connections lack empirical evidence. Bridging this 
gap, the chapter investigates how adopting circular principles influences 
integrated environmental and socially responsible manufacturing. 

MacArthur (2013) highlighted that circular economy principles 
strongly correlate with energy and resource conservation due to the 
circular economy’s focus on resource efficiency and waste minimisation. 
In the Chinese context, Li et al. (2018) connoted that circular economy 
principles, specifically recycling and reusing, contributed robustly to 
greenhouse gas emissions. Gallego-Schmid et al. (2020), in the construc-
tion industry, indicate that a circular economy increases resource effi-
ciency, which invariably leads to advanced construction practices and 
fewer emissions. From the above discourse, we propose that in an 
emerging economy context:
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H1a Adoption of circular economy principles positively influences 
responsible manufacturing. 

H1b Adoption of circular economy principles positively influences 
resource conservation. 

H1c Adoption of circular economy principles positively influences emis-
sion reduction. 

2.3 Responsible Manufacturing, Resource Conservation, Emission 
Reduction, Environmental Legitimacy, and Cost Performance 

Responsible manufacturing has mainly been researched from an environ-
mental perspective (Curkovic, 2003; Ellram et al., 2008). Curkovic and 
Sroufe (2016), in a review on responsible manufacturing, showed that 
responsible manufacturing centres on environmental practices. Using U.S. 
manufacturing firms as an example, the authors indicated that govern-
ment regulations and the introduction of environmental standards such 
as ISO 14000 and 26,000, among other reporting indexes (Global 
Reporting Initiative [GRI], Life Cycle Assessment [LCA], among others), 
have contributed to the wide acceptance and adoption of the envi-
ronmental approach to responsible manufacturing. Ball and MacBryde 
(2022), highlighting breweries, explained that environmental practices 
induce stakeholder trust, support, and satisfaction, which, within the 
institutional theory’s pillars, translate to environmental legitimacy. 

Boakye et al. (2020), from U.K.-based SME perspective, posited that 
engaging in environmental practices as captured by environmental manu-
facturing stimulates resource conservation due to stringent measures 
aimed at waste reduction and leads to avoidance of environmental sanc-
tion costs. Adomako et al. (2021) further postulated that implementing 
an environmental strategy that includes environmental practices improves 
resource conservation, emission reduction, and decreased production cost 
due to optimised production processes and less dependency on raw 
materials. However, in the literature, several scholars criticise respon-
sible manufacturing’s lack of integration of social concerns and variables 
(Curkovic, 2003; Curkovic & Sroufe, 2016; Ellram et al., 2008; Gupta  
et al., 2020). Thus, this chapter expands responsible manufacturing to 
include social manufacturing to provide a holistic and comprehensive 
understanding of the concept.
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According to Hirscher et al. (2018), social manufacturing promotes 
different levels of user participation and ensures participatory design 
strategies that integrate social concerns into production practices. Jiang 
et al. (2016) indicated that the social approach to manufacturing aims 
to meet the social concerns and demands of customers and employees, 
among other community participants. Hamalainen et al. (2018) connoted 
that social manufacturing acquires social network collaborations and 
resource benefits, which according to Jiang et al. (2016) lead to strategic 
alliances that ensure improved product lifecycles. For example, Ding et al. 
(2016) posit that because products and services are hinged on customers’ 
and community preferences, products and services integrate vital social 
issues that result in stakeholder satisfaction. Gaining stakeholder satisfac-
tion from a manufacturing perspective has been associated with attaining 
green legitimacy and goodwill (Baah et al., 2021; Jiang et al., 2016). 

Adomako (2020) highlighted that integrating stakeholders into firm 
strategies has driven firms towards environmental practices. From a 
social manufacturing perspective, stakeholders expect firms to engage in 
manufacturing practices that sustain and protect society (Jiang et al., 
2016; Shang et al., 2022). Shang et al. (2022) explain that protecting 
society includes producing products and rendering services that integrate 
stakeholder preference, which lately includes environmental preservation. 
Thus, Martín-de Castro et al. (2020) explained from a corporate social 
responsibility (CSR) standpoint that is integrating and responding to 
social concerns preserve environmental resources. From the discourse, 
social manufacturing presents reputation benefits and supports the 
resource conservation and emission reduction agenda since these are 
stakeholder concerns in recent times. From the above, we propose that: 

H2a Responsible manufacturing positively influences resource conserva-
tion. 

H2b Responsible manufacturing positively influences emission reduc-
tion. 

H2c Responsible manufacturing positively influences environmental 
legitimacy. 

H2d Responsible manufacturing positively influences cost performance.
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2.4 Resource Conservation, Environmental Legitimacy, and Cost 
Performance 

Jabbour et al. (2020) emphasise the need to conserve resources in the 
face of climate change. With the manufacturing sector consuming enor-
mous resources, mainly through manufacturing initiatives, Cerchione 
and Bansal (2020) assert that environmental pressures are gradually 
promoting the adoption of circular practices, which minimises resource 
consumption and waste. Shubham et al. (2018) highlight in the Indian 
context that response to stakeholder pressures on resource conservation 
guarantees a higher reputation with implications for enhanced stakeholder 
legitimacy. From Velenturf and Purnell’s (2021) perspective, resource 
conservation, a crucial component of a circular economy, presents opti-
mised environmental, material, and economic values. 

Kalmykova et al. (2018) claim that resource conservation limits mate-
rial costs and price volatilities while presenting opportunities for innova-
tion and higher profitability. Jensen et al. (2020) indicate that Hyl Mobile 
using repurpose and reuse resource conservation approaches has extended 
the product lifecycles of over 50 million mobile devices and has earned 
$4 billion while preventing 6500 tonnes of landfill waste. Considering 
resource conservation as a critical indicator in attaining green investments, 
MacArthur (2013) posited that efficient utilisation of resources reduces 
production, material, and overall environmental costs for firms. Thus, we 
propose that: 

H3a Resource conservation positively influences environmental legiti-
macy. 

H3b Resource conservation positively influences cost performance. 

2.5 Emission Reduction, Environmental Legitimacy, and Cost 
Performance 

MacArthur (2013), as a pioneer of the circular economy agenda, 
expressed the need for emission reduction in current manufacturing prac-
tices. Mathews and Tan (2016) suggested that greenhouse gas emissions 
impact the quality of life of employees and society. From this viewpoint, 
emission reduction has attracted intense stakeholder attention. Saether 
et al. (2021), focusing on Norwegian maritime firms, established that
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emission-conscious firms developed stronger favourable stakeholder rela-
tions than less-conscious firms. In the Chinese context, Li et al. (2018) 
highlighted that firms’ emission reduction is connected to stakeholder 
perception consistent with acceptable social norms, values, and beliefs. 

Liu et al. (2021a) indicated that positive stakeholder perceptions lead 
to legitimacy and the establishment and maintenance of collaborative rela-
tionships with diverse stakeholder groups. Peng et al. (2015) illustrated 
that environmental pollution has been associated with severe environ-
mental sanctions that increase a firm’s costs. For example, the Volkswagen 
emissions scandal presented diverse costs and bad publicity to the firm, 
which it continues to deal with today. In the supply chain context, 
Liu et al. (2021b) connoted that low emissions mean resource effi-
ciency and efficient manufacturing processes, which connote low material, 
production, and waste disposal costs. Emission reduction strategies also 
ensure the avoidance of environmental sanctions, as Czerny and Letmathe 
(2017) suggested. Thus, it can be inferred from the above discourse that 
emission reduction positively impacts a firm. As such, we propose that: 

H4a Emission reduction positively influences cost performance. 

H4b Emission reduction positively influences environmental legitimacy. 

2.6 Mediation Effects of Resource Conservation and Emission 
Reduction 

The discussions above establish direct relationships between the adop-
tion of circular economy practices, responsible manufacturing, resource 
conservation, emission reduction, environmental legitimacy, and cost 
performance (Afum et al., 2022; Baah et al.,  2022; Curkovic & Sroufe, 
2016; Gupta et al., 2020; Hailemariam & Erdiaw-Kwasie, 2022; Jabbour 
et al., 2020; Jiang et al., 2016; Petit-Boix & Leipold, 2018; Rodríguez-
Espíndola et al., 2022; Zhijun & Nailing, 2007). However, the mech-
anism for manufacturing SMEs in emerging economies to achieve envi-
ronmental legitimacy and higher cost performance has not been widely 
explored. For example, Afum et al. (2021), in understanding manufac-
turing firms’ ability to translate circular economy principles into zero-
waste performance and green differentiation advantage, indicated the 
effect through the mediating mechanisms of cleaner production and Total 
Quality Environmental Management (TQEM) is significant and robust.
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Li et al. (2018) also found that the mediating role of environmental 
legitimacy on carbon emission disclosure was significant. Thus, Afum 
et al. (2022) and  Li  et  al. (2018) recommend exploring other mediating 
variables that impact performance. 

This chapter explores resource conservation and emission reduction 
as mediating variables in responsible manufacturing, environmental legit-
imacy, and cost performance relationships. Adopting circular economy 
principles instigates resource conservation and emission reduction 
approaches (Cerchione & Bansal, 2020; MacArthur, 2013), promoting 
environmental legitimacy and cost performance (Jabbour et al., 2020; Li  
et al., 2018). Furthermore, Curkovic and Sroufe (2016), Ellram et al. 
(2008), and Jiang et al. (2019) illustrated that responsible manufacturing 
from both social and environmental dimensions necessitates orientation 
towards resource conservation and emission reduction. 

Integrating environmental and social concerns into manufacturing 
makes a firm sensitive to reducing waste and environmental pollution 
through resource conservation and emission reduction. Although emis-
sion reduction and resource conservation create value in environmental 
and social manufacturing, how this value creation improves cost perfor-
mance and environmental legitimacy needs further research. Curkovic and 
Sroufe (2016) suggest that environmental and social manufacturing at 
the firm level provides the needed platform to engage resource conserva-
tion and emission reduction mechanisms, leading to higher environmental 
legitimacy and cost performance. As such, we propose that: 

H5a Resource conservation mediates the relationship between respon-
sible manufacturing and environmental legitimacy. 

H5b Resource conservation mediates the relationship between respon-
sible manufacturing and cost performance. 

H6a Emission reduction mediates the relationship between responsible 
manufacturing and environmental legitimacy. 

H6b Emission reduction mediates the relationship between responsible 
manufacturing and cost performance. 

In circular economy literature, the adoption of circular economy prin-
ciples has primarily been viewed from an institutional theory perspective 
(Agyabeng-Mensah et al., 2022; Baah et al.,  2021, 2022). The NRBV has
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also been used to elaborate on firms’ benefits from environmental initia-
tives. The institutional theory is used to explain the adoption of circular 
economy principles and the acquisition of environmental legitimacy. In 
contrast, the relationships between responsible manufacturing, resource 
conservation, emission reduction, and cost performance are explained 
from the theoretical lens of NRBV. Figure 1 exposes the conceptual 
framework indicating the hypothesised direct and indirect relationships 
among the study variables. 

3 Research Method 

3.1 Sample, Data Collection, and Common Method Bias (CMB) 

Reviewing the existing literature, this chapter developed questionnaires 
based on the theoretical and conceptual framework outlined in Sect. 2. 
The questionnaires were designed to collect primary data from a sample 
of 480 SMEs, randomly selected from a list of about 3008 SMEs 
obtained from the Association of Ghana Industries using the purpo-
sive sampling technique (Agyabeng-Mensah et al., 2021). In December 
2019, questionnaires and a cover letter clarifying the chapter’s objec-
tives were emailed to selected companies. After two weeks, follow-up 
phone calls were made to express appreciation and serve as reminders for 
non-responders. As a result, 320 questionnaires distributed to manufac-
turing SMEs were retrieved, giving a response rate of about 66 per cent. 
Regarding the variables, a scrutiny of the data showed that 38 entries had 
missing values and were therefore excluded from the data analysis. Thus, 
a total of 282 questionnaires were included in the data analysis. 

Common Method Bias (CMB) was assessed using Harman’s one-
factor test due to the inconsistencies of the excluded questionnaires and 
the deficiencies of the survey method of data collection highlighted in 
previous studies (Podsakoff et al., 2003). Consequently, following the 
recommendations of Podsakoff et al. (2003), Harman’s one-factor test 
was applied. The Exploratory Factor Analysis (EPA) revealed that the 
single factor explained 36.4 per cent of the cumulative variance. The fact 
that this result is below the recommended threshold of 50 per cent indi-
cates no CMB issues. In addition, we the Kaiser–Meyer–Olkin Measure 
of Sampling Adequacy (KMO) and Bartlett’s Test of Sphericity to deter-
mine whether the data is adequate for factor analysis and to compare 
the observed correlation matrix to the identity matrix, respectively. The
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Table 3 Characteristics 
of respondents (n = 
282) 

Firm characteristics Frequency (%) 

Number of employees 
<10 34 (12%) 
11–50 38 (14%) 
51–100 40 (14%) 
101–500 60 (21%) 
501–1000 47 (17%) 
>1000 63 (22%) 
Firm age 
<5 years 50 (18%) 
5–10 years 76 (27%) 
10–15 years 77 (27%) 
15–20 years 45 (16%) 
>20 years 34 (12%) 
Industry 
Wood, lumber products and processing 57 (20%) 
Rubber and other plastic products 73 (26%) 
Food and beverages 50 (18%) 
Leather products and processing 52 (18%) 
Textile and fabric products 30 (11%) 
Others 20 (7%) 
Job Qualification 
Owner 85 (30%) 
Manager 90 (32%) 
Assistant Manager 52 (18%) 
Departmental Heads/Supervisors 55 (20%) 

outcomes demonstrated that the KMO measure of sampling adequacy 
was 0.846, which is acceptable. Bartlett’s test revealed a significance value 
of 0.001, less than the 0.005 thresholds. Consequently, these findings 
demonstrate that the sample is adequate for factor analysis and has no 
correlation issues. The profile of responding SMEs is outlined in Table 3. 

3.2 Measurement Model Assessment 

To ensure the validity and reliability of the measurement items, we first 
invited experts to assess the measuring items and content of the ques-
tionnaire. These experts initially indicated that the content and questions 
measured their respective constructs and therefore deemed the question-
naire adequate for its purpose with minor changes related to rewording



CIRCULAR ECONOMY PRINCIPLES AND RESPONSIBLE … 287

and rephrasing of the contents. These invited experts comprised three 
industry professionals (manufacturing sector) and three from academia. 
As a result, the questionnaire adopted a 5-point Likert scale, where 1 
represented strongly disagree to 5 strongly agree, to measure the extent 
to which respondents agreed or disagreed with each item in their respec-
tive firms. Based on the recommendation of Sachdev and Verma (2004), 
we adopted a 5-point Likert scale since it reduces respondents’ frustration 
level and increases response rate and quality. 

Furthermore, measurement items were scrutinised during Confirma-
tory Factor Analysis (CFA) to ensure the model has validity and reliability. 
According to Hair et al. (2013), items that have factor loadings above 
0.70 should be maintained in a model, and items below 0.70 should be 
deleted to strengthen the model path, Average Variance Extracted (AVE), 
R Squared (R2), and predictive relevance (Q 2). Thus, measurement items 
loaded below 0.70 were deleted from the model except for RM2, RM5, 
CEP1, RC3, ER4, and ER5. These were not deleted due to their signifi-
cant contribution to the model’s predictive relevance. Partial Least Square 
Structural Equation Modelling (PLS-SEM) (SmartPLS software 3.0) in 
making data analysis and interpretation. 

According to Henseler et al. (2015), a model’s reliability and validity 
are assessed using Cronbach’s Alpha (α), Composite Reliability (CR), 
AVE, and Heterotrait-Monotrait (HTMT) ratio. These criteria should 
have ≥0.70, ≥0.70, ≥0.60, >0.50, and <0.90, respectively, to be consid-
ered satisfactory. From Table 4, the model constructs have internal 
consistency reliability because the α and CR were above the recommended 
thresholds. The AVEs, which assess that indicators measured one under-
lying construct, had a recommended range of 0.512–0.766. Henseler 
et al. (2016) posited that the outer VIFs connoted no multicollinearity 
issues since all values were <3.

Additionally, the HTMT ratio, the current and more sophisticated 
examination of discriminant validity, was examined. From Table 5, the  
model achieves discriminant validity since all ratios were <0.90.

3.3 Structural Model Assessment 

Hair et al. (2013) indicate the need to evaluate a structural model 
using its R square, which speaks to the variances of dependent vari-
ables explained by the independent variables, and Stone-Geisser’s Q 2, 
which evaluates the model’s predictive relevance. Henseler et al. (2016)
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Table 5 Discriminant validity using HTMT ratio 

Construct CEP CP ER EL RC RM 

CEP 
CP 0.880 
ER 0.774 0.895 
EL 0.767 0.541 0.462 
RC 0.333 0.345 0.228 0.291 
RM 0.792 0.834 0.836 0.586 0.406

Table 6 Model’s 
quality criteria Construct R2 R2 Adjusted Stone-Geisser’s Q2 

CP 0.638 0.632 0.316 
EL 0.534 0.528 0.374 
ER 0.584 0.580 0.255 
RC 0.507 0.503 0.215 
RM 0.465 0.463 0.203 

stipulated that reporting the R2 and Q 2 in PLS-SEM is essential, espe-
cially in predictive studies. Stone-Geisser’s Q 2 explains that a model has 
predictive relevance when Q 2 values are > 0. As presented in Table 6, 
the results show the structural model achieves the recommended model 
quality, especially recognising that Q 2 values are significant > 0. The R2 

and the R2 adjusted also show that the predictor variables were significant 
in explaining the variances of the endogenous variables. 

4 Result 

Presented in Table 7 and Fig. 2, the first hypothesis, which examines the 
associations between circular economy principles, responsible manufac-
turing, resource conservation, and emission reduction, was supported. 
The Beta coefficient (β) (which is the degree of change in the depen-
dent variable for each unit change in the independent variable) was 
0.682, 0.519, and 0.488 showing the robustly positive effects of circular 
economy principles on responsible manufacturing, resource conservation, 
and emission reduction, respectively. The T statistics being 22.232, 7.784, 
and 6.780 showed that the associations were significant at the 95 per 
cent confidence interval with an error level of 0.05 per cent. The results
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showed that while the second hypotheses, specifically 2a, 2b, and 2d, 
were supported by having positive and significant β coefficients of 0.249, 
0.343, and 0.272, respectively, hypothesis 2c, although positive, had a T 
statistic value of 1.663 below the significant threshold of 1.96, and hence 
presented an insignificant finding. Thus, hypothesis 2c was not supported.

Hypotheses 2a, 2b, and 2d were supported by having significant 
T statistics values of 3.472, 4.485, and 3.366, respectively. The third 
hypothesis examines the effect of resource conservation on environmental 
legitimacy and cost performance. The results show that hypotheses 3a 
and 3b had positive effects, with β coefficients being 0.451 and 0.238, 
respectively. The T statistics were also significant, with 6.808 and 3.861 
values supporting hypotheses 3a and 3b. The fourth hypothesis was also 
supported since the β coefficients of the influence of emission reduction 
on cost performance and environmental legitimacy were 0.402 and 0.258, 
with corresponding T statistics values of 3.861 and 5.081, respectively. 

Regarding the mediating effects of resource conservation and emis-
sion reduction between responsible manufacturing, environmental legit-
imacy, and cost performance relationships, the findings of hypothesis 5 
reveal that resource conservation fully mediated the relationship between 
responsible manufacturing and environmental legitimacy, having an indi-
rect β coefficient and T statistic values of 0.112 and 3.094. This presents 
a full mediation because the direct effect between responsible manufac-
turing and environmental legitimacy was insignificant, yet the indirect 
effect is significant, thus supporting hypothesis 5a. 

Hypothesis 5b was not supported because the results showed that 
resource conservation had an insignificant indirect effect (β = 0.059, T = 
2.395) but a significant direct effect (β = 0.272, T = 3.366), indicating 
that resource conservation does not play any significant role between 
responsible manufacturing and cost performance, thereby presenting a 
no-mediation effect. Therefore, the sixth hypothesis was supported, estab-
lishing the mediating effect of emission reduction between responsible 
manufacturing, environmental legitimacy, and cost performance. Specif-
ically, hypothesis 6a reveals that emission reduction partially mediated 
the relationship between responsible manufacturing and cost performance 
since both the indirect (β = 0.138, T = 3.565) and direct (β = 0.272, T 
= 3.366) effects were positive and significant. Concerning hypothesis 6b, 
emission reduction fully mediated the relationship between responsible 
manufacturing and environmental legitimacy, having an indirect effect β
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Fig. 2 Structural model

coefficient and T statistic values of 0.088 and 2.781, respectively. This 
result means that the relationship between responsible manufacturing, 
while not directly significant, is signed through the mediating mechanism 
of emission reduction. 

5 Discussion 

The results show that adopting circular economy principles had potent 
effects on responsible manufacturing, resource conservation, and emis-
sion reduction. Supporting hypothesis 1, the results show that circular 
economy principles adoption in the Ghanaian context drives orienta-
tion towards practices that conserve and preserve the environment. In 
line with Jabbour et al. (2019) assertion that circular principles lead to 
higher environmental performance, this chapter further adds empirical 
evidence by indicating that circular principles adoption does indeed boost 
responsible manufacturing, resource conservation, and emission reduc-
tion in the Ghanaian context, contrary to Afum et al.’s (2022) finding 
that circular principles adoption has no significant influence on zero-
waste practices in the same context. The results further communicate 
from the institutional theory perspective that adopting circular economy
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principles reflects circular norms, beliefs, and values that are considered 
appropriate and acceptable industry behaviour. As such, firms engaging 
in circular practices will earn environmental legitimacy and reduce costs. 
Mainly, circular principles adoption had the most influence on responsible 
manufacturing, confirming Korhonen et al. (2018) and Geissdoerfer et al. 
(2017)’s assertion that circular economy orientations critically boost and 
improve manufacturing processes and practices. 

While the findings related to hypothesis 2 corroborate the assertions 
of several scholars (Curkovic, 2003; Curkovic & Sroufe, 2016; Ellram 
et al., 2008; Jiang et al., 2016) that engaging in responsible manufac-
turing improves resource conservation and emission reduction. Again, the 
findings harmonise with Baah et al.’s (2022) explanation that engaging 
in environmental initiatives induced by adopting circular economy prin-
ciples improves stakeholder satisfaction, translating into environmental 
legitimacy. MacArthur (2013) posits that circular economy initiatives have 
cost-reduction implications, mostly realised through sustainable manu-
facturing initiatives. The findings show that responsible manufacturing 
significantly resulted in cost savings while insignificantly leading to envi-
ronmental legitimacy, as presented in Fig. 2. This result proves that 
responsible manufacturing has mostly been considered from the produc-
tion perspective leaving out the component of meeting stakeholder social 
demands, which have been identified as critical predictors of environ-
mental legitimacy in the CSR literature (Baah et al., 2021; De Roeck & 
Delobbe, 2012; Nielsen & Thomsen, 2018). 

Hypotheses 3 and 4 highlight the significant roles of resource conser-
vation and emission reduction in influencing environmental legitimacy 
and cost performance. Consistent with previous findings (Kalmykova 
et al., 2018; MacArthur, 2013; Velenturf & Purnell, 2021), resource 
conservation boosts cost savings. However, this chapter’s results show 
that resource conservation largely influenced environmental legitimacy 
more than cost reduction. Furthermore, this chapter elaborates that 
recent stakeholder concerns about natural resource extraction have insti-
gated manufacturing firms to ensure resource protection and efficiency. 
Hence, the finding that resource conservation promotes environmental 
legitimacy than it reduces costs is supported. 

Emission reduction was more primarily associated with cost reduction 
than environmental legitimacy, although both associations were signifi-
cant and positive. With environmental regulations and emission standards
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ineffective in both emerging and developed countries, the results corrob-
orate previous findings in the sense that reducing emissions prevents 
sanctions and bad publicity (Peng et al., 2015; Saether et al., 2021). 
This reinforces Peng et al.’s (2015) claim that pollution attracts significant 
costs for firms, and engaging in emission reduction initiatives decreases a 
firm’s environmental cost. Saether et al. (2021) in the maritime sector 
also connoted the relevance of emission reduction in promoting better 
stakeholder relations while improving a firm’s profitability. Gaining such 
improved relationships with stakeholders ensures environmental legiti-
macy, which results in higher financial performance, as highlighted by Li 
et al. (2018). 

Regarding the mediating effects, resource conservation fully mediated 
the relationship between responsible manufacturing and environmental 
legitimacy. This finding implies that while a firm engaging in respon-
sible manufacturing may not necessarily earn environmental legitimacy, 
integrating resource conservation through the efficient sourcing and 
utilisation of natural resources presents dynamic mechanisms through 
which a firm earns environmental legitimacy with stakeholders. Estab-
lishing a no-mediation effect between responsible manufacturing and cost 
performance, the chapter provides results contrary to existing literature 
(Kalmykova et al., 2018; Velenturf & Purnell, 2021). While past literature 
indicates that engaging resource conservation in manufacturing promotes 
cost reduction, this chapter’s findings show that SMEs that engage in 
responsible manufacturing alone increase cost performance without the 
mediating mechanism of resource conservation. 

Emission reduction partially and fully mediated the relationship 
between responsible manufacturing, environmental legitimacy, and cost 
performance. The findings show that SMEs that engage in emission 
reduction practices can improve the robustness of their responsible manu-
facturing effects on environmental legitimacy and cost performance. 
Specifically, SMEs’ responsible manufacturing can generate environmental 
legitimacy and higher cost performance when emission reduction initia-
tives are integrated into manufacturing strategies. The findings of this 
chapter provide insights into how firms can generate higher cost perfor-
mance and environmental legitimacy through the direct and indirect 
impacts of responsible manufacturing, resource conservation, and emis-
sion reduction induced by the adoption of circular economy principles.
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6 Conclusion 

Several studies investigate the impact of circular principles adoption on 
environmental practices and performance (Afum et al., 2022; Jabbour 
et al., 2020; Rodríguez-Espíndola et al., 2022). However, there is a 
lack of empirical evidence and conclusive findings on how these princi-
ples impact responsible manufacturing. Therefore, this chapter extends 
responsible manufacturing to include social manufacturing to provide a 
holistic view of the concept, as recommended by Ellram et al. (2008) 
and Curkovic and Sroufe (2016). Integrating the social and environ-
mental aspects of responsible manufacturing, the chapter contributes to 
the circular economy call to explore the impact of circular principles on 
social issues. This chapter’s framework is premised on the notion that the 
adoption of circular economy principles impacts an integrated social and 
environmentally responsible manufacturing, resource conservation, and 
emission reduction, which cost-effectively positions a firm for higher envi-
ronmental legitimacy with stakeholders (Baah et al., 2022; Li et al.,  2018; 
Liu et al., 2021a, 2021b; Peng et al., 2015). 

Overall, the study shows that in the Ghanaian context, adopting 
circular economy principles has significant implications for SMEs’ orien-
tations towards responsible manufacturing, emission reduction, and 
resource conservation, which boosts environmental legitimacy and cost 
performance. The robustness of the effects illustrates that circular 
economy principles position SMEs to operate socially and environmen-
tally while ensuring resource preservation, reduced pollution, higher 
stakeholder endorsement, and reduced costs. The theoretical and practical 
implications of the chapter are highlighted below. 

6.1 Theoretical Implications 

While prior studies have explored the influence of circular economy 
adoptions on sustainable performance, less is known about how circular 
economy principles impact responsible manufacturing with an inte-
grated social component in the context of emerging economies. This 
chapter contributes to the circular economy literature by examining 
how responsible manufacturing, resource conservation, and emission 
reduction translate into cost performance and environmental legitimacy. 
Integrating the institutional and NRBV theories, this chapter develops 
and explores a novel framework that extends the circular economy and
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responsible manufacturing literature by examining how resource conser-
vation and emission reduction strengthen and mediate the association 
between responsible manufacturing, environmental legitimacy, and cost 
performance. 

Notably, the chapter shows that resource conservation and emission 
reduction could be mechanisms through which SMEs attain superior 
performance, especially from cost reduction and stakeholder endorse-
ment perspectives. Drawing on the NRBV theory, the chapter also 
confirms that adopting circular economy principles enables a firm to 
take advantage of environmental initiatives to develop strategic capa-
bilities that underpin cost reduction and firm reputation. As such, this 
chapter indicates from institutional and NRBV theories perspectives that 
adopting circular economy principles while aligning with stakeholder 
interests, satisfaction, and endorsement aids in developing capabilities that 
strengthen superior performance impacts. 

The chapter also contributes to the responsible manufacturing litera-
ture in that this chapter responds to the calls to integrate the social dimen-
sion of responsible manufacturing. Thus, this chapter develops a respon-
sible manufacturing construct that integrates the social manufacturing 
dimension, as indicated in Fig. 1. Integrating the environmental and 
social manufacturing dimensions provides a holistic view of the concept. 
This conceptualisation and its integration into the research framework 
offer a pivotal approach to providing insights into how adopting circular 
principles impacts environmentally responsible manufacturing and an 
integrated construct of environmentally and socially responsible manu-
facturing, thereby enhancing previous knowledge and understanding of 
the dynamics between the two dimensions of responsible manufacturing 
and how these foster desired organisational outcomes, especially in the 
context of an emerging economy and from SMEs’ perspectives. 

6.2 Practical Implications 

This chapter’s findings provide business executives and managers with 
several suggestions for achieving cost performance and environmental 
legitimacy through circular economy principles adoption, which leads to 
responsible manufacturing, resource conservation, and emission reduc-
tion. First, managers can use this integration strategy to include social 
issues in manufacturing practices to earn environmental legitimacy while 
mitigating environmental sanction costs through stakeholder engagement
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and proactively addressing environmental and social concerns. Second, 
through resource conservation and emission reduction, businesses can 
achieve capabilities that boost company capabilities in achieving improved 
performance outcomes. Lastly, SMEs can take advantage of responsible 
manufacturing, emission reduction, and resource conservation practices 
to attract environmentally oriented investors among other stakeholders 
to boost collaborative and strategic alliances to achieve and sustain 
competitive advantage and sustainable business performance. 

6.3 Limitations of the Study 

Despite the contributions of the chapter, some limitations need to be 
addressed. First, the generalisation of chapter findings may be limited 
since the chapter focuses on the Ghanaian context. As such, it is recom-
mended that similar research be conducted in other contexts to provide 
more insights into the interactions between circular economy principles, 
responsible manufacturing, resource conservation, emission reduction, 
environmental legitimacy, and cost performance. Again, other research 
can concentrate on other facets of the adopted dependent and indepen-
dent variables, primarily environmental and socially responsible manufac-
turing dimensions, to provide a comprehensive view of their interactions 
and concepts. In addition, data should be collected over time to reveal 
the long-term interactions between variables. Lastly, while this chapter 
focused on SME operations in a developing economy, future research 
should consider other firm types and sizes. 
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Human Capital Transformation for Circular 
Economy and Sustainable Development: 

A Government-Linked Company Experience 

Radiah Othman and Rashid Ameer 

1 Introduction 

The 2030 Agenda of the United Nations has 17 SDGs and 169 sub-
targets to enable the global transition to sustainability by 2030 (Weiland 
et al., 2021). To that end, the principles of equity and leave-no-one-
behind must be emphasized (Sachs et al., 2019). Sustainable development 
(SD) aims for ‘development that meets the needs of the present without 
compromising the ability of future generations to meet their own needs’ 
(WCED, 1987). The uptake of SD in the business community has been 
slow worldwide, especially in developing countries, even two decades after 
its introduction in the Brundtland report (Brundtland, 1987).
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Circular Economy (CE) aims to improve the attainment of sustain-
ability and SDGs (Geissdoerfer et al., 2017; Sauvé et al., 2016; Stahel,  
2019b; Valverde & Avilés-Palacios, 2021), but what defines a CE remains 
contested (Galvão et al., 2018; Kirchherr et al., 2017; Panwar & Niesten,  
2022). Although the literature on theoretical paradigms of the CE and SD 
is emerging, it lacks consensus regarding goals and performance (Geiss-
doerfer et al., 2017; Kirchherr et al., 2017; Suárez-Eiroa et al., 2019). CE 
infers fair resource utilization when human capital and natural, cultural, 
and manufactured stocks are used to improve the ecologic, social, and 
economic factors that makeup sustainability (Stahel, 2019a; Suárez-Eiroa 
et al., 2019). 

The importance of human capital investment in developing nations 
within the context of SDGs has been highlighted (e.g., Debrah et al., 
2018; Miyamoto, 2013; Zaric & Babic, 2020), but the link between 
human capital, CE, and sustainability are under-researched (e.g., Tariq 
et al., 2016). In the results of their 2021 survey, Marrucci et al. (2021) 
suggest a positive relationship between green human resource practices in 
business with sustainability and CE performance. They did not, however, 
examine the specific human capital transformation initiatives carried out 
by the organizations studied. Organizations must develop capabilities to 
accommodate CE and sustainability by mobilizing their human capital 
(Ma et al., 2015; Suárez-Eiroa et al., 2019). As such, it is critical to know 
the process, as scholars have urged the economic actors to improve their 
human capital management and not simply replace it with new employees 
(Stahel, 2019c). 

The contributions of this chapter are threefold. First, the role of 
human capital is championed as being equally important as any other 
resource deployed for the development of the CE in a sustainability 
development context. Consistent with Stahel (2019b), this chapter views 
labour as a renewable resource and the only resource with a qualita-
tive edge which deteriorates with time if unused. Similar to the aim of 
Ma et al. (2015) to guide resource-based chemical industries in SD, this 
chapter advocates employees’ contribution in improving the sustainability 
performance of their employers. 

Second, human capital is often described as a barrier to the CE in devel-
oping countries (e.g., Geng & Doberstein, 2010), and the employees 
are sometimes displaced. Therefore, an alternative perspective is essential. 
Vermunt et al. (2019) insisted that generalizations might be unjustified 
and that the barriers to a CE warrant resolution. This chapter showcases
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how human capital could be transformed, aiming for the development of a 
CE. de Jesus and Mendonça (2018) suggest that empirical understanding 
is important to overcome any barriers to CE. Further, the current litera-
ture is largely focused on the manufacturing sector. This chapter addresses 
this gap (e.g., Elia et al., 2017; Kalmykova et al., 2018; Marrucci et al., 
2021; Rajput & Singh, 2019). 

Third, the literature on barriers to CE is typically general and not 
industry based (e.g., Meys et al., 2020). Other studies in the chemical 
industry focus on resource efficiency and strategies for sustaining the CE 
(e.g., Keijer et al., 2019; Ma et al.,  2015). Some studies suggest a link 
between technological competence and CE involvement (e.g., Arfaoui 
et al., 2020; de Jesus & Mendonça, 2018; Meys et al., 2020) but do 
not suggest how the desired level of competence could be achieved. 
Schot and Kanger (2016) called for more empirical evidence of actual 
transformational value. 

In addressing these gaps in the literature, this chapter examines how 
human capital is transformed, measured and reported by a chemical 
company in transition to the CE and SDGs. The transformation has 
been argued as necessary for a smooth transition to a CE (de Jesus & 
Mendonça, 2018). The chemical sector is chosen because it is a sensi-
tive industry, and the corporate actors in sensitive industries are perceived 
as the potential catalyst for sustainability. The ultimate decision-making 
of these employers can either increase or mitigate intended social and 
environmental impacts (e.g., Bebbington & Larrinaga, 2014; Kolk et al., 
2018; Sinkovics et al., 2020; Soundararajan et al., 2018). 

The case study company, Petronas Chemical Group (PCG), belongs 
to the larger Fortune 500 company Petronas Global, a Malaysian 
government-linked company (GLC). PCG is a unique case study for three 
reasons. First, it is one of the largest producers of chemicals in South-
east Asia. It has higher visibility to the stakeholders due to the nature of 
its operations and the chemical waste it produces. Second, the chemical 
sector sits within an industry which is the third largest industrial carbon 
dioxide emitter and is responsible for about 4% of total global direct emis-
sions (Boghdadi, 2020). Third, the business case for adopting circularity 
in this industry has become more compelling due to pressure from stake-
holders, which saw some major chemical companies adopt CE business 
models for sustainability (Boghdadi, 2020). PCG is one of these major 
chemical companies which adopts both CE and SDGs.
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Second, PCG exemplifies the critical role of transforming human capital 
for CE and sustainability ambitions in the media and in sustainability 
reports (e.g., CEO Magazine, 2019). As a result, it has won various 
awards for human resources and sustainability practices. It has also been 
recognized as among Malaysia’s top 100 sustainable employers (The Sun 
Daily, 2021; Sustainable Employer Research Centre, n.d.). This external 
recognition and endorsement signify exemplary achievements that many 
others struggle to implement, while PCG translates goals into actions and 
performance (Ellen MacArthur Foundation, 2015; Pauliuk, 2018). 

Last, PCG provides rare insights into how a GLC in a developing 
country strives for both CE and SDGs. PCG is under constant public 
scrutiny due to the privileges it enjoys from the government and the obli-
gations it shoulders assisting Malaysia to achieve the SDGs. Based on PCG 
achievements, the main research questions are, (1) How important is 
human capital at PCG? (2) How has human capital at PCG transformed? 
(3) What employee impacts have PCG reported, and how do they link to 
the CE and SDGs? 

The next section reviews the concept of CE and SD to propose a 
conceptual framework for the role of human capital in these initiatives. 
This is followed by background information on SD goals and GLCs in 
Malaysia. The chapter then introduces PCG and its challenges as a GLC. 
The section briefly describes the research method before discussing the 
findings on the importance of human capital as narrated in the sustain-
ability reports, the human capital transformation initiative undertaken, 
and the employee impact. The chapter also provides suggestions for PCG 
to monetize the employee impact as a way forward before concluding. 

2 Review of Circular Economy, Sustainability 

Development, and Human Capital Considerations 

Recent traction gained by the CE has attracted as many as 114 definitions 
by scholars and practitioners, primarily focusing on recycling, resource 
efficiency, and optimization strategies to achieve a CE (Kirchherr et al., 
2017). While the social aspects have received less coverage, a CE is seen 
as a catalyst for SD, which allow countries, businesses, and consumers to 
reduce harm to the environment (Blomsma & Brennan, 2017; Geissdo-
erfer et al., 2017; Prieto-Sandoval et al., 2018; Sauvé et al., 2016). The 
CE in developed countries has focused on reducing the environmental 
impact of SD, while Asian counterparts and most developing countries
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have struggled with raising public awareness, changing industrial culture, 
and addressing the increasing waste crisis (Ferronato et al., 2019; Ngan  
et al., 2019). In these countries, government leadership is paramount to 
initiate the fundamental systemic shift in thinking from the traditional 
view of material usage and consumption. While the government in China 
is well ahead in terms of policies, India and Malaysia are following suit 
(Ngan et al., 2019). 

CE and sustainability are regarded as ‘two faces of the same coin’ 
(Stahel, 2019b, p. 12). In implementing a CE within a sustainability 
framework, Suárez-Eiroa et al. (2019) propose a modified theoretical 
framework based on that of the European Commission (2018) and  
Ellen MacArthur Foundation (2015). While the study of Suárez-Eiroa 
et al. places emphasis primarily on the reproduction of materials and the 
extraction cycle, other scholars argue that the resources transformation 
process is paramount for a successful transition to a CE (Blomsma & 
Brennan, 2017; de Jesus & Mendonça, 2018; Kalmykova et al., 2018; 
Prieto-Sandoval et al., 2018). Employee training and formal and informal 
education could accelerate the transition to a CE (Ellen MacArthur 
Foundation, 2015; Ngan et al., 2019). Circularity is the principle of opti-
mizing assets, including human capital, preserving their use values at the 
highest utility (Blomsma & Brennan, 2017; de Jesus & Mendonça, 2018; 
Stahel, 2019a), and therefore, the lack of technical support, training and 
misaligned incentives among employees could become barriers to a CE 
and sustainability (de Jesus & Mendonça, 2018). 

From a human capital perspective, one could argue that employees 
are input resources at the point of hiring, and their future values are 
subject to the organizational transformation initiatives. Transformation 
initiatives were undertaken to protect, educate, and upskill the human 
capital to signal the organization’s accountability to their employees (see 
Alam et al., 2022; Ngan et al., 2019; Rizos et al., 2015; Williams & 
Adams, 2013). Unlike other resources, transformed human capital can 
benefit the dual objectives of CE and SDGs by extending the acquired 
knowledge and skills beyond the workplace. 

Theoretically, this approach views the potential contribution of human 
capital as exceeding the contribution of other renewable and non-
renewable resources. This perspective expands the conflicting view of 
a traditional human capital theory which asserts that people’s learning 
capacities are of comparable value to other resources involved in the 
production of goods and services (Lucas, 1988, 1990), but if human
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capital is effectively utilized, it benefits the individuals, the organization, 
and society at large (Schultz, 1961). Further, the latter view has yet to be 
extended from the SD perspective to CE. Therefore, this chapter provides 
a pathway for future research to examine this perspective’s theoretical and 
practical implications. 

As de Jesus and Mendonça (2018, p. 76) emphasized, a thorough 
understanding of the determinants is critical to address the challenges and 
barriers for a CE. A positive effect on employment is expected if corpo-
rations adopt a CE (Kunapatarawong & Martiniz-Ros, 2016). Further, 
CE, SD, and human capital are linked by a similar vision which balances 
and harmonizes economic, environmental, and social needs (Geissdoerfer 
et al., 2017; Stahel,  2019b, p. 9). A change in thinking to involve every 
social actor in collaboration is critical in CE (De los Rios & Charnley, 
2017). Indeed, the white paper for CE solutions for chemical compa-
nies emphasizes this change in corporate thinking from the top as the 
enabler of the other solutions (Elsevier, 2019).1 The business should view 
the re-skilling and upskilling of employees from an investment and social 
responsibility perspective and appreciate their role as the key drivers of 
a prosperous and inclusive economy (World Economic Forum, 2017). 
Chams and García-Blandón (2019) suggest that employee-level trans-
formation makes the organization’s transformation to attain SDGs more 
feasible. 

Figure 1 proposes that if an organization develops its capability towards 
SDGs by mobilizing human capital, both CE and sustainability ambitions 
can benefit (Marrucci et al., 2021; Pham et al.,  2019). Wade et al. (2022) 
stressed the importance of capabilities in research and development and 
stakeholder connections in circularity practices. The impact of transfor-
mation on employees extends beyond the organization to the industry 
and wider community, thus beyond the SDGs reporting requirement. For 
example, investment in periodic training and certification for health and 
safety enhances employees’ awareness and conduct, not only potentially 
reducing the number of injuries and increasing savings on medical and

1 Top five CE solutions for chemical companies include source raw materials from 
safe and renewable points or origins, treat internal manufacturing pipelines as sources of 
reusable material, refurbish asset parts and machinery rather than discarding them, form 
trade partnerships to exchange waste products for renewable resources, and make safety 
and regulatory compliance core components of company culture (Elsevier, 2019). 
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Fig. 1 Employee transformational impact and context (Adapted from Freiberg 
et al., 2020; Serafeim et al., 2020) 

safety-related issues (as per SDGs) but may extend beyond the work-
place where the employees share and practice their knowledge to their 
families and society, thus tripling the impact on others in wider society. 
Wider society may also benefit from enhanced knowledge and awareness 
of the conservation of resources and environmental protection as part of 
their daily routines in the CE. This ripple effect brought about by trans-
formed human capital transforms the workforce, the business, and the 
larger community, known as a “win-win-win” strategy (World Economic 
Forum, 2020, p. 22).  

Indeed, employees can be both the driver and the product of corpo-
rate sustainability initiatives, a notion of circularity. The value of business 
transforming the workforce collectively as part of the wider society is 
more effective than efforts by the government to attempt to transform 
the country’s human capital for SDGs on its own. Therefore, the govern-
ment is urged to work closely with businesses and civil society (Sachs 
et al., 2019). 

Indeed, the Business and SD Commission (2016, p. 8) believe that 
business has a dual set of motivations when considering engagement with 
the SDGs. Those motivations positively drive growth by providing oppor-
tunities for innovation, market development, cost saving, efficiency, and
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brand building. Another set of motivations, also referred to as potential 
growth ‘limiters’, are where the SDGs outline risks to be managed and 
negative impacts to be reduced, mitigated, or eliminated. Thus, oppor-
tunities presented by the new solution could also be an incentive (de 
Jesus & Mendonça, 2018). The government can play an active role in 
changing business mindset through nationwide policies and providing a 
monitoring role for SDGs. The government needs to be involved with 
businesses from the very beginning of the transition stage to address the 
lack of synergistic governmental interventions (Barbiroli, 2011; Kirch-
herr et al., 2018; Zhu et al., 2015). This is especially so in the GLC 
context, where it controls the appointment of Board members and senior 
management and can exercise and influence significant decisions. These 
factors may accelerate or impede local industries, corporate sustainability 
direction, and achievements. 

Employee impact is the outcome of human capital transformation 
initiatives. The SDG indicators infer that employment is fundamental to 
well-being (Bowling et al., 2010) and must be mapped at the organi-
zational level (Nilashi et al., 2019). However, employee impact, such 
as wage quality, may not be a priority for all industries. For example, 
stakeholders in the extractive industry are more concerned with the envi-
ronment and typically respond to environmental and legitimacy threats. 
However, with global population growth predicted to accelerate to its 
peak of 10.9 billion by 2100 (Chow, 2019), human-induced global 
warming and large-scale habitat destruction of the environment may 
shift the stakeholders’ standpoint. Thus, today’s human capital trans-
formation may be vital to mitigate the escalating human impact on the 
environment. At present, considering employees as human capital, which 
drives the business towards SDG achievement, is implicit. Thus, the 
World Economic Forum (2017) urged businesses to rethink their role as 
consumers of ‘ready-made’ human capital and strive for a human-centric 
vision of the future of work. 

The social aspect of the SDGs also requires corporates to strategize 
financial value creation through better employment practices (Basson & 
Erdiaw-kwasie, 2019; Freiberg et al., 2020; Kotsantonis & Serafeim, 
2020; Nilashi et al., 2019) to provide better wage quality, opportunity, 
career advancement, and well-being (Serafeim et al., 2020). Sceptical 
management may view this as financial spending to report on how well 
they have managed their employees’ health and well-being without real-
izing that investment in human capital makes economic sense. Competing
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priorities and the viewpoint that employees are a ‘cost’ to be minimized 
continue to impede progress. Serafeim (2020) notes this can become 
financially material if not managed adequately and proposes that the 
impact of the transformation initiatives be monetized so that manage-
ment can highlight the positive impact of the spending. For instance, the 
monetization of savings due to reduced medical insurance paid because of 
better work practices should be included in corporate reporting. In this 
way, management sees financial spending as an investment that generates 
a positive impact (savings) (Serafeim, 2020). Serafeim gave the example of 
the estimated USD$7 billion employment impact for Novartis in 2017, 
which flowed from employee development, occupational safety efforts, 
and payment of a living wage. However, this potential milestone is far 
from achieved by developing countries as they struggle economically and 
politically to ensure that their workforce enjoys decent work (SD, 2019). 

3 SDGs and GLC in Malaysia 

Malaysia has formulated its own National SDG Roadmap to guide the 
implementation of SDGs (Karobi, 2017). The country ranks in the top 
three for SDG scores and is relatively better than its South-East Asian 
family (SD Report, 2021a) (see Table  1). Based on its scorecard, Malaysia 
is on track to achieve SDG1 (No Poverty), SDG8 (Decent Work and 
Economic Growth), and moderately improving SDG3 (Good Health 
and Well-being) and SDG5 (Gender Equality) (SD Report, 2021b) (see  
Fig. 2). Malaysia believes it has successfully transformed the economy and 
raised living standards as the gross national income per capita increased 
from US$347 in 1970 to US$10,118 in 2020 (SDG Knowledge Plat-
form, 2021). The unemployment rate was low at 4.55% in 2020, an 
increase of 1.25% from pre-COVID-19 levels in 2018 (Macrotrends, 
2021).

Malaysia’s sustainability journey started in the 1970s when the New 
Economic Policy (NEP) was introduced to eradicate poverty and address 
societal imbalances between Bumiputra indigenes and non-Bumiputra. 
This positive discrimination restructuring of the social fabric was resented 
by non-Bumiputra, who felt deprived by the policy, but this affirmative 
action saw the Bumiputra Economic Community, including emergent 
GLCs become dominant in the economy (Jomo, 2005; Whah & Guan, 
2017).
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Table 1 Malaysia 
SDGs score and rank South-East Asia 

countries 
2021 SDG 
Index Score 

2021 SDG 
Index 
Rank 

1. Brunei Darussalam 68.3 84 
2. Burma (Myanmar) 64.9 101 
3. Cambodia 64.5 102 
4. Indonesia 66.3 97 
5. Lao PDR 63 110 
6. Malaysia 70.9 65 
7. The Philippines 64.5 103 
8. Singapore 69.9 76 
9. Thailand 74.2 43 
10. Timor-Leste NA NA 
11. Vietnam 72.8 51 

Source SD Report (2021a, 2021b) 

Fig. 2 SDG dashboards and trends—Malaysia (Source Sustainability Develop-
ment Report [2021b])
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GLCs are defined as companies with a primary commercial objective 
and in which with primary commercial purpose and the Malaysian govern-
ment’s direct controlling stake (Ting & Lean, 2011). GLCs account for 
42% of the total market capitalization of Bursa Malaysia and employ 
around 5% of the national workforce (Khazanah, 2013; The Star, 2021). 
It was reported that GLCs had contributed significantly to the national 
economy and remain a key driver towards transforming Malaysia (Khaz-
anah, 2012). However, not all GLCs are success stories, with some 
being criticized for inferior performance, weak leadership structures and 
placing government interventions ahead of minority shareholders (MSCI, 
2017). In 2012, the high-performing 20 GLCs agreed to take the lead 
in undertaking transformation initiatives articulated by the government 
for nation-building, such as human capital investment, driving innova-
tion, and promoting equitable distribution (Khazanah, 2013). Petronas 
Group reported that it was shouldering the nation-building mission of 
the Federal and State governments to enrich the national economies and 
those of the local communities concerning SDGs 3, 4, and 8 (Petronas 
Integrated Report, 2020, pp. 47, 54). Cooperation between the govern-
ment and GLCs requires profound national and societal changes to 
achieve the SDGs. According to de Jesus and Mendonça (2018, p. 76),  
a vision articulated at the national level is an institutional driver that 
facilitates the processes involved by providing clear guidelines. 

4 Inherent Challenges 

for Government-Linked Companies 

The organizational approach towards its workforce will impact the 
nation’s wider society and long-term growth (Debrah et al., 2018; 
Freiberg et al., 2020; World Economic Forum, 2020). As such, Wilson 
(2021) suggests that a political approach is required to measure and 
report on social and human capital. Sachs et al. (2019) insist that circu-
larity and decoupling without lowering human well-being must underlie 
all SDG transformations. 

The long-standing contentious issue in Malaysia is equal opportunities 
for ethnic minority groups, which are not in tandem with improvements 
made elsewhere (Adams & McPhail, 2004). Malaysia has yet to provide 
this information on SDG 10 (Reduced Inequality). Inequalities can result
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from inherent power dynamics and discrimination (IMF, 2017; Leach 
et al., 2018). It may also depend on whose viewpoint is being consid-
ered. From the perspective of the ruling government and the major 
indigenous Malay population (Bumiputera), being equal means upgrading 
their socio-economic status to a similar standing as the non-indigenous 
population. GLCs are particularly targeted to bear this aspiration by 
the government. However, being equal to the rest of the population 
means having equal access, including equity ownership in corporations 
and higher education across all businesses, including non-indigenous 
businesses, which is not in their favour. 

There have been claims that GLCs have used their structural and polit-
ical advantages to overcrowd other enterprises (e.g., Gomez, 2019; Lee, 
2015). Petronas is accountable directly to the Malaysian Prime Minister 
and has implicit loyalty to the government of the day. A Member of Parlia-
ment from an ethnic minority recently proposed Petronas was answerable 
to the Parliament instead. Chung (2020) said the national oil company 
had been continuously burdened with performing national service to 
the government by masking Cabinet’s poor fiscal management. Thus, 
by reporting to Parliament, transparency and accountability could be 
enhanced. The government also has a controlling stake, including the 
final say on a significant contract, strategy, financing and investment deci-
sions, and the appointment of Petronas’s Board of Directors and senior 
management (Said & Jaafar, 2014). The capabilities of people sitting 
on the GLC board as fit and proper have been questioned (e.g., Jay, 
2017; Salih, 2021). The Board is a CSR (Corporate Social Respon-
sibility) influencer (e.g., Esa & Mohd-Ghazali, 2012), but the public 
still raises the question of whether the national interest takes precedence 
over political interest (e.g., Jay, 2017; Salih, 2021). Even previous schol-
arly work was unable to find evidence that the GLC governing audit 
committees have a significant association with the quality of environ-
mental, social, and financial reporting (e.g., Atan & Mohd-Razali, 2013; 
Jamil, n.d.; Mokhtar, 2012; Nelson & Jamil, 2012). This implicitly infers 
political power into management discourse and decision-making. We reit-
erate Wilson’s (2021) reference to Einstein’s quote, “Not everything 
that counts can be measured, and not everything that can be measured 
counts”. Indeed, CE transitions need to be understood not only as a 
technical but also as a social and political process (Blomsma & Brennan, 
2017).
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5 Case Study: Petronas 

Chemical Groups Berhad (PCG) 

Petronas is established under the Petroleum Development Act (PDA) of 
1974, giving it the entire ownership of and exclusive rights to exploit 
Malaysia’s petroleum resources. Petronas is a corporation owned by the 
Government of Malaysia and is directly answerable to the Prime Minister. 
PCG is Petronas’s chemical arm specializing in manufacturing, marketing, 
and selling a diverse range of chemical products. It is the largest methanol 
producer in Asia and the fourth largest in the world. The vision of 
PCG is to become ‘The preferred chemical company providing innova-
tive customer solutions’ (PCG Sustainability Report, 2019, 2020). It was 
listed on Bursa Malaysia on 26 November 2010, had a market capitaliza-
tion of RM1 64 billion as of 20 March 2022, and is in the top five on 
the stock exchange. PCG also ranked in the top ten of the 200 largest 
companies by market capitalization in the FTSE4Good Bursa Malaysia 
(F4GBM) Index; an index that selects constituents with leading corporate 
responsibility practices following transparent and defined Environmental, 
Social, and Governance (ESG) criteria (FTSE Russell, 2021). 

PCG has received various awards for its sustainability reporting, 
such as the 2019 ASEAN Corporate Governance Scorecard Awards by 
Minority Shareholders Watch Group, Australasian Reporting Awards, the 
National Annual Corporate Reports Award 2020, and the Prime Minis-
ter’s Hibiscus Award 2019/2020. In addition, PCG is ranked first in 
Malaysia’s top 100 sustainable employers (Sustainable Employer Research 
Centre, n.d.). In 2021, employee-related awards were received from the 
Royal Society for the Prevention of Accidents (RoSPA) and the 38th 
Malaysian Society for Occupational Safety and Health, and in 2020 PCG 
was voted Best Graduate Employer in Malaysia and was commended for 
Regional Innovation Showcase on Team Excellence (PCG Sustainability 
Report, 2018, 2019, 2020). 

The corporate has been criticized for slow adjusting its business models 
to incorporate environmental consideration and circularity-oriented prac-
tices (de Jesus & Mendonça, 2018; Panwar & Niesten, 2022). However, 
there is evidence that PCG has reported its commitment to ensuring its 
business practices align with globally recognized standards for sustain-
able practices (PCG Sustainability Report, 2018, p. 7). It adopted the 17 
SDGs in 2018 as the reference point in shaping sustainability directions
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and policies. KPMG, an independent third party, assured all PCG sustain-
ability reports. As a member of the International Petroleum Industry 
Environmental Conservation Association (IPIECA, 2022), PCG shares 
similar aspirations for all 17 SDGs. Sustainability at PCG is led by the 
highest level of governance, the Board of Directors. The Management 
Committee, led by the Managing Director/CEO, oversees all sustain-
ability matters, including direction on sustainability actions and endorses 
all recommended decisions. At the operational level, sustainability is 
the responsibility of the SD Working Committee, which comprises 
department heads who formulate the Group’s sustainability strategy and 
monitor the achievement of action plans (PCG Sustainability Report, 
2018, p. 13;  2019, p. 11; 2020, p. 23). In 2019, PCG identified and 
prioritized material matters, five of which—Innovation and Product Stew-
ardship, Customer Relationship Management, GHG (greenhouse gas) 
Emissions and Climate Adaptation, and Talent Development and New 
Plastic Economy—as high priorities (PCG Sustainability Report, 2019, 
p. 13). In terms of talent development, PCG recognizes the challenge 
of attracting, developing, and retaining the right talents, acknowledging 
the lack of knowledge and competence to manage high-value assets to 
sustain world-class plant utilization, and the lack of capability and compe-
tency to grow in the derivatives and speciality chemicals business (PCG 
Sustainability Report, 2018, pp. 16–20; 2019, p. 13; 2020, p. 22). 

The CE at PCG is evident in its commitment to shifting the industry 
towards a New Plastics Economy by investing in innovative solutions 
and infrastructure that will convert plastic waste into circular feedstock 
by 2030 (PCG Sustainability Report, 2020). Initiatives such as these are 
the drivers of the CE (de Jesus & Mendonça, 2018; Geissdoerfer et al., 
2018; Panwar & Niesten, 2022). The aim is to minimize waste, save 
resources and costs, and deliver value-added products to customers. It 
is also in line with the Malaysian government’s Towards Zero Single-Use 
Plastic Roadmap 2018–2030 to address plastic pollution and to promote 
3R (Reduce, Reuse, and Recycle), cleanliness, and a 40% reduction in 
terms of emission intensity by the year 2020 against the baseline level of 
2005 (PCG Sustainability Report, 2018, p. 47;  2019, p. 21). Further-
more, PCG targets to recover an equal volume of plastic waste as the 
production volume of polymers for the Malaysian market by 2030 and 
redirect this waste into the CE (PCG Sustainability Report, 2019, p. 23),  
a reconceptualization of waste as a resource (Wade et al., 2022).
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6 Research Method 

The document analysis was based on the PCG Sustainability Reports and 
local media narratives. The examination of PCG Sustainability Reports 
follows a two-step qualitative approach. First, the PCG Sustainability 
Reports from 2018 to 2020 were subjected to an automated content 
analysis text analytic tool, Leximancer 5.0, to identify these reports’ most 
critical emerging themes. The analysis aims to reveal the stakeholders that 
PCG management aimed to address using the narratives in the Sustain-
ability Reports. Second, the Sustainability Reports were examined to 
identify PCG human capital transformation initiatives and track down the 
reported SDGs related to employee impact. 

Content analysis typically requires the researchers to develop a data 
coding scheme or derive emerging codes from the data (Crofts & 
Bisman, 2010). This process exposes the research method to inter-
pretation bias. Leximancer generates a more objective and text-driven 
review document with reproducible and reliable concept extractions and 
thematic clustering and minimizes pre-conception bias (see Biesenthal & 
Wilden, 2014; Cheng & Edwards, 2019; Smith & Humphreys, 2006). 
Hence, Leximancer overcomes the subjectivity in manual data analysis 
and interpretation of the findings. Leximancer weights the concepts and 
terms of interest according to how frequently they occur in sentences 
containing the concept, compared to how frequently they occur else-
where (Leximancer Guide, 2020). Previous research using Leximancer 
has validated that concepts of co-occurring words reflect categories that 
carry meaning (e.g., Thomas, 2014). 

7 Findings 

7.1 How Important Was Human Capital at PCG: Critical Themes 
in Sustainability Reports 

In Leximancer, the definition of a concept is automatically learned from 
the text itself. Therefore, concepts frequently appear together in text 
attract one another strongly and are then clustered into higher-level 
themes (Leximancer Guide, 2021). The concept map in Leximancer is 
heat-mapped, so a red coloured circle indicates the most central theme 
in the Sustainability Reports. The concepts that appear most frequently 
in the text and those most connected to other concepts on the map are
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indicated by the size of the circles. As shown in Fig. 3, the software iden-
tified three critical themes in PCG Sustainability Reports: environmental, 
waste, and employee. 

Coloured in red, the environment is the dominant theme, consistent 
with the stakeholders’ expectation, of being in the chemical sector, which 
has implicit environmental risks. The environment circle is also the largest 
in size, indicating that environmental discussions dominated the narra-
tives in the Sustainability Reports. The second largest circle is waste. PCG

Fig. 3 PCG sustainability reports, 2018 to 2020s concept map 
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emphasizes its commitment towards CE by introducing its New Plastics 
Economy and collaborating with society and governments to undertake 
engagement and outreach programmes with the wider communities. As 
Wade et al. (2022) emphasized enhanced capabilities in innovation, exper-
imentation, research and development, and stakeholder connections are 
critical. They are interconnected practices enabling waste to be reconcep-
tualized as a resource. PCG’s New Plastic Economy initiative could be 
seen as a proactive approach to mitigate the increasing environmental 
legislation, environmental standards, and waste management directives 
pushes for CE (de Jesus & Mendonça, 2018). 

The employee circle is smaller but reflects PCG’s commitment towards 
the well-being of its human capital and indicates how fundamental 
employees are to the business in achieving its goals and vision (PCG 
Sustainability Report, 2018, p. 9;  2019, p. 41). Nonetheless, it was 
evident that human capital was not the most crucial concept central to 
the discussion in the Sustainability Reports, consistent with CE literature 
(e.g., de Jesus & Mendonça, 2018; Keijer et al., 2019). 

To validate further, sentiment analysis was performed to examine 
the tone of language in the Sustainability Reports. Leximancer auto-
matically generates positive and negative sentiments in the text and 
only applies the relevant sentiment terms used consistently within the 
documents (Leximancer Guide, 2021, pp. 80–81). Only favourable and 
unfavourable sentiments were considered relevant in PCG Sustainability 
Reports, but only favourable ones appeared in the top ten list, as shown 
in Fig. 4. Regarding frequencies, Leximancer identified 302 occurrences 
of favourable sentiment in the reports, and when checked further, all 
were relevant to the discussions in the Sustainability Reports. This result 
means that PCG sets a positive tone throughout the reports. Indeed the 
unfavourable theme ranked last with just nine occurrences and 3% rele-
vance (untabulated). It could be that PCG suppressed negative news in 
its Sustainability Reports, but it could also mean that they were minor as 
compared to the other (positive) narratives occupying the Sustainability 
Reports.

The sustainability theme ranked second and was 89% relevant to the 
discussion in the Sustainability Reports. However, when the sustainability 
theme is examined further, the likelihood of it being related to stakehold-
ers’ narratives is 31%, as shown in Fig. 5. As the transition towards a CE 
requires large societal changes (Vermunt et al., 2019), the role of stake-
holders is more essential than ever. It is also essential that PCG’s narratives
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Fig. 4 Top ten concepts in PCG sustainability reports, 2018–2020

reflect its current and ongoing involvement with the stakeholders in its 
sustainability and CE initiatives.

The likelihood is defined as the percentage of text segments containing 
sustainability and the stakeholders’ themes. The likelihood approximates 
the conditional probability that if the data discuss one concept; the data 
will also mention the other relevant concept. The total number of text 
context blocks across the reports in which the sustainability theme occurs 
with the stakeholders’ theme was 35, and with the community theme was 
230. Thus, the discussion on sustainability was addressed to the main 
stakeholders, for example, 

We remain firmly Future Focused and are creating value for all our stake-
holders through a fundamentally resilient and sustainable business, able 
to capitalise on opportunities and withstand the challenges presented by a 
dynamically shifting global business landscape. (PCG Sustainability Report, 
2018, p. 1)
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Fig. 5 Top ten concepts in likelihood with sustainability concept

The discussion on sustainability and employees occurred eight times, and 
the likelihood of these two concepts appearing together in a block of text 
is only 6% (untabulated). However, employee as a theme was linked to 
other themes such as work (39%), culture (24%), development (19%), 
training (16%), and communities (15%), as shown in Fig. 6. Training 
courses for improving an industry’s capacity in transitioning towards CE 
are considered rare (see Geng et al., 2010). Therefore, in-house training 
would benefit both the employers and employees, otherwise, they could 
become barriers to achieving a CE (de Jesus & Mendonça, 2018).

In sum, the PCG Sustainability Reports from 2018 to 2020 were 
primarily articulated for stakeholders, especially those with environmental 
and waste concerns. As stated by the CEO, “the relationship of mutual 
trust with the stakeholders is its social license to operate” (PCG Sustain-
ability Report, 2018, p. 11), which clearly indicated that environmental 
and legitimacy threats were their main concerns. As such, radical changes
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Fig. 6 Top five concepts related to employees’ concept

are necessary for waste production and management (Vermunt et al., 
2019) to move away from the traditional model of take-make-dispose 
(Ness, 2008; Wade et al., 2022). Employees came third in terms of priority 
of discussion in the Sustainability Reports, but overall, all reports seemed 
to be expressed in a positive manner. The role of employees should 
not be understated, as explained by Pellegrini et al. (2018). When an 
organization and line managers promote sustainability, the employees are 
more likely to internalize and make sense of sustainability to support the 
initiative further. 

8 Human Capital Transformation 

Initiatives, CE, and SDGs at PCG 

Transitioning to a CE in developing countries requires more than tech-
nological solutions (Corder et al., 2015; Rizos  et  al.,  2015). The lack of 
government support is often cited as the main obstacle (e.g., Rizos et al., 
2015). Thus, reinforcing employees’ awareness of environmental sustain-
ability and performance through human resources practices could boost 
an organization’s resource sustainability (Sharma & Gupta, 2015). At 
Petronas group level, the human capital is input along with the other five 
capitals (social and relationship; natural; financial; manufactured; intel-
lectual), which undergo processes to produce the output of upskilled 
talent (Petronas Integrated Report, 2020, p. 59). The value creation
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model depicts input, processes, outputs, and outcomes. As a GLC, PCG 
was asked to support the government’s National Blue Ocean Strategy to 
develop human capital skills to reduce national dependency on foreign 
labour (PCG Sustainability Report, 2018, p. 52). Also, ongoing anti-
corruption training is available to all employees to emphasize PCG’s 
zero-tolerance policy for bribery or corruption. The impact on the ethical 
climate of an organization is associated with employees’ perception that 
their company is moving towards sustainability (Guerci et al., 2015). PCG 
disclosed its endeavour with regard to SDG 16 for nationwide SDGs 
in support of the government’s aspirations (PCG Sustainability Report, 
2020, p. 66).  

Four transformation initiatives were identified from the Sustainability 
Reports: recruitment, fair employment, occupational safety and health 
(OSH), and lifelong learning (see Fig. 7). In terms of recruitment and 
fair employment, the Sustainability Reports made mention of their under-
lying objectives to foster a productive work environment and trust among 
employees, suppliers, and other stakeholders (e.g., PCG Sustainability 
Report, 2020, p. 50). OSH was prioritized at PCG, consistent with its 
operation involving chemicals and other substances. Through its Health, 
Safety and Environment Policy, PCG reinforced the employees’ respon-
sibility to adhere to guidelines and work procedures (PCG Sustainability 
Report, 2019, p. 41). The company was reported to be 100% compliant 
in process safety management and standardization in all facilities (PCG 
Sustainability Report, 2020, p. 56). Indeed, improving process efficiency 
is fundamental to improving efficiency in production while at the same 
time reducing the environmental impact (Ma et al., 2015).

Education and training create the required skill base necessary for the 
evolution of the CE (de Jesus & Mendonça, 2018). Regarding lifelong 
learning, PCG relied on its internal talent and capability development 
programmes to provide opportunities for employees to enhance their 
career growth (PCG Sustainability Report, 2018, p. 50;  2019, p. 46)  (see  
Fig. 8). The employees were also supplied with financial assistance plus 
up to 24 months of unpaid study leave to pursue their studies in an insti-
tution/university (PCG Sustainability Report, 2019, p. 47). If provided 
with monetary and non-monetary incentives, employees could be moti-
vated to assume an active role in eco-friendly practices (Jabbar & Abid, 
2014). In 2020, PCG invested a total of RM17.6 million with an average 
of 26 man-hours of training per employee (PCG Sustainability Report, 
2020, p. 11). PCG leadership programmes aim to equip employees
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Employee Transformation Initiatives 
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Fig. 7 Transformation initiatives, scope, and employee impact indicators (Source 
Freiberg et al., 2020 and PCG Sustainability Report, 2020)
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Fig. 7 (continued)

Fig. 8 Career and leadership development programme (PCG Sustainability 
Report, 2018, p. 53)

with foundation knowledge and make them mindful of their goals, chal-
lenges, and strengths to realize their full potential (PCG Sustainability 
Report, 2019, p. 47). However, Pellegrini et al. (2018) found that 
sustainable behaviour could be shaped if the training was mediated by 
affective commitment. A Human Firewall Campaign was also initiated 
to raise cyber employees’ awareness and knowledge of social engineering 
scams and cybersecurity attacks alongside an anonymous whistleblowing 
hotline (PCG Sustainability Report, 2018, p. 57). Technical capacities are 
fundamental in transitioning to a CE (de Jesus & Mendonça, 2018). 
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8.1 Employee Impact 

The six dimensions relating to employee impact: Wage Quality, Career 
Advancement, Opportunity, Health and Well-being, Subjective Well-
being, and Diversity, following Freiberg et al. (2020), were identified 
from the Sustainability Reports (see Fig. 7). 

8.1.1 Wage Quality 
The employment conditions provided to organizational human resources 
could be significant in determining the success or failure of environmental 
improvement efforts (Daily & Huang, 2001). Wage quality is described 
as the quality of wages provided, including a living wage, marginal utility, 
and equity (Freiberg et al., 2020, p. 5). This is consistent with SDG1 (No 
Poverty) and SDG2 (Zero Hunger). However, PCG did not disclose the 
minimum and living wage, only the total number of employees. While 
the number is basic information with which to assess wage quality, it was 
not aggregated into minimum and living wage and functional categories, 
thus, an assessment of wage quality could not be made. 

Previous studies report that employee motivation and retention can 
assist in developing a workforce that is effectively aligned with the organi-
zation’s environmental strategy (Wright et al., 2001). PCG Sustainability 
Reports emphasize the social benefits that employees enjoy from their 
employment. For example, a ‘Spousal Assistance with Leave Without Pay’ 
benefit for up to 36 months for employees on overseas assignments if 
the person assigned and their spouse are both PCG employees. Muslim 
employees are the majority of the PCG workforce, and Muslim employees 
are offered leave to perform Hajj-Umrah (PCG Sustainability Report, 
2018, p. 24;  2019, p. 48;  2020 p. 51). However, PCG did not disclose 
whether employees from other religious beliefs receive a similar privilege 
and how many Muslim employees had benefited from these initiatives. 

8.1.2 Career Advancement 
Career advancement is described by Freiberg et al. (2020, p. 5) as internal  
mobility resulting in increased earnings and is relevant for SDG5 (Gender 
Equality) and SDG10 (Reduced Inequalities). Figure 8 shows that PCG 
has provided a clear career advancement and succession planning pathway. 
Junior executives can undertake the leadership development programme, 
and middle management is included in the PCG succession planning 
programme (PCG Sustainability Report, 2018, p. 52). The accelerated
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capability development (ACD) and ACD Booster Programmes were 
tailored for the engineering competency of technical executives, a socio-
technical approach as described by de Jesus and Mendonça (2018). The 
United Nations Department of Economic and Social Affairs (UNDESA) 
(2011) emphasized that technical hurdles need to be addressed to accel-
erate innovation, resource efficiency, and waste-reducing technologies 
(p. 19). PCG also provides targeted capability and skills development 
programmes for employees within specialized functions, for example, the 
digitalization of Operational Excellence Results for customer service, an 
analytic and intelligence tool and Sales Force Automation for marketing 
and sales units (PCG Sustainability Report, 2018, p. 52). As Ness (2008) 
stated, an integrated system opens many opportunities for integration and 
innovation, leading to eco-efficiency. 

As can be seen in Fig. 7, the measures were primarily based on inputs 
such as average total hours of training per employee and the cost spent. 
The outcomes of these trainings, such as the success rate of technical 
professional and post-capability assessment, were also reported, but there 
was no disclosure on how many employees had been promoted based on 
their achievements and whether successful completion led to increased 
earnings (PCG Sustainability Report, 2018, p. 51; 2019, p. 47;  2020, 
p. 58). This additional information would be useful to link such trans-
formation initiatives to the associated SDGs. Moreover, there was no 
breakdown on gender and under-represented minorities, which could be 
easily accessed from the human resources department. Nonetheless, Pelle-
grini et al. (2018) reported that rewards appeared to have no effect in 
heightening employees’ commitment towards sustainable behaviour. 

8.1.3 Opportunity 
The opportunity dimension translates into employee demographics across 
job categories and is related to SDG10 (Reduced Inequalities) (Freiberg 
et al., 2020, p. 5).  Guerci  et  al. (2015) assert that opportunity-enhancing 
practices improve the perceptions held by employees on corporate sustain-
ability. Potential useful information includes how many females, minori-
ties, and people with disabilities are in full time employment. It was 
mentioned that some female managers were at the Senior Management 
level, in a Management Committee, and on the Board of Directors, 
but the report did not disclose gender pay equality or people with 
disabilities. As such, disclosures for diversity were in lower granularity 
across the firm hierarchy or were missing. Grosser et al. (2008) note
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that detailed information on the gender pay gap remains unclear. As 
Adams and Harte (1998) asserted, both in their choice of disclosures and 
silence, corporate managers contribute to social perceptions of women 
and employment (p. 782). Cox (1970) famously argued that racism is 
a bourgeois rationalization of capital exploitation and degradation of 
labour. 

8.1.4 Health and Well-Being 
Aiming for SDG3 (Good Health and Well-being) and SDG10 (Reduced 
Inequality), this dimension looks at employment’s impact on employees’ 
health and well-being. This aspect includes injuries and incidents, well-
being programmes, access to healthcare, paid sick leave and family-friendly 
workplace benefits (Freiberg et al., 2020, p. 5).  Information on access  
to healthcare and paid sick leave was not provided in the Sustainability 
Reports. In addition, the reports were missing whether PCG provides 
health insurance or any other similar arrangement. PCG did disclose the 
recorded occupational illness frequency per million man-hours but most 
of the disclosures are related to the most basic measurement of employee 
health, such as the number of fatalities and total recorded incidents. The 
outcomes were disclosed based on lost time through injury in frequency 
and number. Nonetheless, Fig. 7 indicates that this category of employee 
impact is a priority at PCG due to the inherent nature of risk in its 
operation. 

Kirchherr et al. (2017) found that hesitant company culture is one of 
the main barriers to embracing a CE. At PCG, the workplace culture 
placing emphasis on health and safety was represented by the 3Cs 
(Culture, Compliance and Competency) (PCG Sustainability Report, 
2019, p. 41), the Culture of Intervention (ZeTo) Rules, “Jom Patuh 
dan Tegur” (Let’s Comply and Intervene), and Process Safety 3Sixty to 
instil a proper process safety culture among the employees (PCG Sustain-
ability Report, 2018, p. 39; 2019, p. 42). The ZeTo Rules violations 
tremendously improved from 25 counts in 2017 to 11 counts in 2018 
(PCG Sustainability Report, 2018, pp. 21–24, 35). In 2020, the Lost 
Time Injury Frequency scored 0.14, better than the industry benchmark 
of 0.26 and zero fatalities in all operations (PCG Sustainability Report, 
2020, p. 11).  

In terms of well-being, PCG also provides a flexible work option which 
allows employees to choose their daily working hours and to complete 
their job at noon on the fifth day of the week upon completion of the
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required 39 working hours for the week (PCG Sustainability Report, 
2018, p. 54;  2019, p. 54;  2020, p. 52). As a friendly employer, PCG 
allows pregnant women to leave early and provides maternity leave above 
the statutory requirement, and new fathers can also apply for parental 
leave (PCG Sustainability Report, 2018, 2020). PCG recent initiatives 
include the establishment of nursing rooms and childcare centres at 
the workplace (PCG Sustainability Report, 2020). Diaz-Carrion et al. 
(2020) suggested that higher standards of employment practices are set 
to cement employees’ commitment to the organizational journey towards 
sustainability. 

According to Freiberg et al. (2020), subjective well-being (or employee 
engagement) is intrinsically connected to job quality and achievement of 
SDG8 (Decent Work and Economic Growth). Therefore, it is recom-
mended as a parallel analysis to the health and well-being category. This 
category includes worker’s freedom of association, employee feedback 
systems, discrimination, and human rights grievance processes. Human 
rights are rights inherent to all human beings, regardless of race, sex, 
nationality, ethnicity, language, religion, or any other status, including 
the right to life and liberty, freedom from slavery and torture, freedom of 
opinion and expression, the right to work and education, and many more, 
without discrimination (UN, n.d.). PCG only reported the percentage of 
its union members but did not publicly publish the employee satisfaction 
rate. PCG asserted its commitment to human rights and zero toler-
ance for discrimination and provided such training to employees (PCG 
Sustainability Report, 2019, p. 50). 

If embodied in human resources practices, sustainability principles 
could generate the workforce’s long-term economic, physical, and social 
well-being. PCG periodically conducted a Social Risk Assessment to miti-
gate and assess the impact in each operational area (PCG Sustainability 
Report, 2020, p. 51). The examination of the Sustainability Reports 
revealed that the employees raised different concerns each year. For 
example, in 2018 their concerns were on occupational safety and health, 
capability development, employee welfare, and environmental manage-
ment (PCG Sustainability Report, 2018). In 2020, the key concerns 
shifted to health, safety and human rights, career progression, work-life 
balance, and cyber security (PCG Sustainability Report, 2020, p. 13).  
PCG seemed to undertake an engagement approach to reach out to their 
employees to address these concerns on various platforms. Transformation 
tends to stimulate the local generation of local inputs (Bonnín-Roca et al.,
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2017). The leadership team was present through informal chats with the 
CEO while celebrating long-serving employees. According to Krueger 
et al. (2021), sustainable firms can also better recruit and retain high-
skilled workers. PCG management met the in-house unions regularly, 
especially if there were changes in human resources policies or processes 
(PCG Sustainability Report, 2019, p. 48). PCG was proud of its compre-
hensive process in handling employee grievances, and in 2018, one staff 
grievance was recorded and resolved (PCG Sustainability Report, 2018, 
p. 56). According to Zoogah (2011), if organizations focus on positive 
behaviours and encourage environmentally friendly practices, employees 
might be motivated to strengthen their environmental behaviours. 

8.1.5 Diversity 
Pursuant to SDG5 (Gender Equality) and SDG10 (Reduced Inequality), 
the diversity aspect refers to employee demographics comparative to the 
local population, not merely to favourable statistics on employee diversity. 
As Freiberg et al. (2020) explained, this indicator measures the impact 
of employment on socio-economic inequality and disparity in the labour 
force compared to the local population, but PCG has not reported this. 
However, it did mention a recruitment strategy which focused on hiring 
specialist candidates in technical and commercial areas from East Malaysia 
to meet and support the State Government’s aspiration for employment 
of the local population. Thus, PCG is also championing the State govern-
ment’s ambition and the Federal Government directives. Furthermore, 
for its overseas operation, PCG reported employing local market practices 
and expertise to source and attract the right talent (PCG Sustainability 
Report, 2018, p. 56).  

In its Sustainability Reports, PCG acknowledged the benefits of diver-
sity by exchanging perspectives and experiences to push innovation. 
The social performance of a sustainability-inspired company is contin-
gent upon its effectiveness in managing its human resources diversity 
(Jabbour & Santos, 2008). PCG reported that it envisaged a more 
diverse workforce encompassing a balance of gender and a good repre-
sentation of different ethnicities, cultural backgrounds, and age groups 
(PCG Sustainability Report, 2019, p. 54; 2020, p. 50). At present, 
PCG has not shared complete demographic data beyond gender and 
age groups. Women comprised of nearly 20% of the workforce, 25.2% 
in Senior Management and 36.4% in Management Committees (PCG 
Sustainability Report, 2018, p. 54;  2019, p. 54). The female executives
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were strongly encouraged to participate in the Petronas Leading Women 
Network; a networking platform that aims to create opportunities and a 
safe work environment for all (PCG Sustainability Report, 2018, p. 54; 
2020, p. 51). Fenwick  and Bierema  (2021) found that socially respon-
sible companies focus on employee learning and promotion, employee 
ownership of development, and employee safety and respect. 

8.2 Human Capital Transformation Initiatives and Employee 
Impact for CE and SDGs 

Resource productivity intensification can create a competitive advan-
tage for an organization (Ma et al., 2015). Figure 7 summarizes the 
employee transformation initiatives, the impact dimensions and the indi-
cators reported by PCG in its Sustainability Reports from 2018 to 2020. 
As de Jesus and Mendonça (2018) emphasized de Jesus and Mendonça 
(2018) emphasized, a broad transformation is contingent on more than 
science and technology. Although the 25 indicators could be traced 
to the employee impact-related SDGs, they were not equally empha-
sized. The total number of indicators for career advancement is the same 
as that for the health and well-being impact dimension, indicating the 
current emphasis on SDG3 (Good Health & Well-being), SDG5 (Gender 
Equality), and SDG10 (Reduced Inequality). PCG has started improving 
its disclosure on the opportunity, diversity, wage quality and subjective 
well-being impact achievements for SDG1 (No Poverty), SDG2 (Zero 
Hunger), and SDG8 (Decent Work and Economic Growth). 

In terms of CE, there were no specific indicators on how transformed 
employees were involved in the circular mission of the New Plastics 
Economy. According to PCG, this concept requires rethinking the future 
of plastics and advocating for a CE where plastics are always reused and 
never become waste (PCG Sustainability Report, 2018, 2019, 2020). As 
such, the possibility of reuse has led to technological innovation for reuse 
(Park & Chertow, 2014; Wade et al.,  2022). PCG acknowledged its role 
as the producer of the main component in the production of plastics and 
emphasized its mission to educate the public, especially the communities 
around its areas of operation, to be responsible plastic users for individual 
well-being, the environment, and future generations (PCG Sustainability 
Report, 2018, p. 47;  2019, p. 53). Social awareness and environmental 
literacy were identified as the enabling factors for a CE (de Jesus & 
Mendonça, 2018). However, insufficient public education and awareness
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resulted in little public involvement in environmental protection in China 
(Geng et al., 2010). 

In engaging with the communities, PCG educated the public through 
their employees, especially the younger generation, on the responsible 
use of plastics to encourage green behaviour for a sustainable future. 
Various community outreach programmes were organized, which focused 
on environmental conservation and plastics usage awareness programmes 
(PCG Sustainability Report, 2018, p. 8;  2019, p. 22; 2020, p. 22). As  
emphasized by scholars, if human capital is effectively utilized, it will 
benefit society as a transformation towards a sustainable society (Carrillo-
Hermosilla et al., 2010; Schultz, 1961; Suárez-Eiroa et al., 2019). The 
initiatives also support the Government’s efforts towards the Zero Single-
Use Plastic Roadmap 2018–2030 and to promote the 3R (Reduce, Reuse, 
and Recycle) campaign and the reduction of 40% of emission intensity by 
the year 2025 (PCG Sustainability Report, 2018, p. 4).  Geng  et  al. (2010) 
emphasized that government agencies should play a leading role. As such, 
PCG collaborated with government ministries, civil societies, and private 
entities at an estimated cost of RM150 million to move towards more 
sustainable solutions and the promotion of SDGs (PCG Sustainability 
Report, 2019, p. 45;  2020, p. 32). De los Rios and Charnley (2017) 
emphasize that collaborations are critical in CE. 

Through their increased engagement with communities, PCG 
employees could become more aware of environmental issues in 
the nearby communities. The Sustainability Reports mentioned that 
employees are trained on the most up-to-date environmental best prac-
tices prior to their community involvement (PCG Sustainability Report, 
2018, p. 26). Their employees have worked with the community in 
mangrove replanting and seedling activities to help preserve the rich 
biodiversity of mangrove swamp habitats in the areas of PCG plant 
operations. PCG also established the ecocare Environmental Education 
Centre in 2013, which serves as a resource centre to promote aware-
ness, education, and research about environmental conservation among 
schoolchildren, teachers, and the community (PCG Sustainability Report, 
2018, p. 48;  2019, p. 53). According to Kaltenborn et al. (2017), 
promoting social-ecological change is an important ‘soft driver’ (see also 
de Jesus & Mendonça, 2018, p. 85). Figure  7 shows that the human 
capital at PCG was equipped with rigorous OSH training and certifi-
cation. These transformed employees were then involved with the First 
Aider for Every Home programme rolled out to the local communities



HUMAN CAPITAL TRANSFORMATION FOR CIRCULAR … 337

surrounding their operations in case of emergency, including injuries, 
choking, or out-of-breath victims (PCG Sustainability Report, 2018, 
p. 46). Community outreach is often seen as a declaration of an orga-
nization’s explicit commitment to sustainability (Fenwick & Bierema, 
2008). 

In sum, the narratives in the Sustainability Reports suggest that human 
capital was transformed towards SDGs and supported the CE it adopts. 
PCG’s proactivity contradicts the literature that asserts that corporates 
typically respond to or in anticipation of government regulations (e.g., 
Andrews & deVault, 2009). The evidence suggests that the human 
capital undergoes a circularity process to be transformed to the values 
(employee impact) which benefits themselves, the organization (PCG) 
in supporting the New Plastics Economy, the industry by portraying 
good initiatives of preserving the environment, the wider communi-
ties from the education and outreach programmes, and the government 
through collaborative efforts to spearhead the nation’s SDG efforts. The 
scholars call this social “circular” practice of transformative innovation 
(de Jesus & Mendonça, 2018, p. 85; Schot & Steinmueller, 2016). The 
spill-over effects of employee transformation initiatives go beyond their 
own achievements. Employees tend to adopt sustainable behaviour if it is 
valued and promoted by the organization’s management (Pellegrini et al., 
2018). The benefits are returned to the human capital through better 
employment practices and privileges they enjoy from such employment. 
The social implications influence “how we work but what we buy, how 
we think, and the way we live” (Womack et al., 1990, p. 11).  

9 Way Forward: Monetizing Employee Impact 

The World Economic Forum (2020) urged a better measure for human 
capital value at nationwide and employer levels, however, because the 
approaches are innovative and encapsulate a broad range of SDGs and 
impacts; the social impact is inherently too complex for the existing 
corporate accounting and reporting systems to capture (Lodhia, 2014; 
Scholz, 2011; Schaltegger et al., 2017, p. 118; Wiek et al., 2012). In 
addition, regulatory bodies have started to realize that the historical 
approach of disclosing costs of compensation is insufficient to understand 
the value and impact of human capital on current and future organi-
zational performance (Clayton, 2019). Further, intangible assets in the 
form of human capital and culture are estimated to comprise more than
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half of a company’s market value; thus, there is a growing demand to 
understand how companies manage and measure the impact of human 
capital (Klemash et al., 2019). As such, human capital metrics must be 
integrated with financial and operational measurements (Watson, 2020). 
Until recently, Harvard Business School initiated projects to measure and 
report on product and employee impact and encouraged businesses to 
practice them (Freiberg et al., 2020; Panella & Serafeim, 2021; Rouen & 
Serafeim, 2021; Serafeim et al., 2020). This is vital to change the mindset 
of management to view human capital as an investment which generates 
savings rather than cost. Serafeim (2020) gave the example of Novartis, 
which estimated its employment impact for 2017 at USD$7 billion, 
derived from the benefits of employee development, occupational safety 
efforts, and payment of a living wage. 

PCG has published its achievement in various categories of employee 
impact, stating the way forward is to report the monetary value of the 
impact of the employee transformation initiatives. Employee impact does 
not simply mean increasing salaries (see Serafeim & Trinh, 2020, p. 5).  
Management needs to be convinced of the value of reporting positive 
employment impact (Serafeim, 2020). In fact, de Jesus and Mendonça 
(2018) argued that there is a need to decouple revenues from input cost 
to transform resource performance. The impact must be systematically 
measured in monetary terms using impact-weighted financial accounts 
(see Freiberg et al., 2020; Serafeim & Trinh, 2020). This innovation 
provides inclusive insights into the commitment and accountability of 
business for effective deployment of financial resources (de Jesus & 
Mendonça, 2018; Freiberg et al., 2020; Panella & Serafeim, 2021; 
Rouen & Serafeim, 2021; Serafeim et al., 2020) in place of conven-
tional accounting and ‘tick-box’ methods of sustainability reporting 
(Schaltegger et al., 2017; Sinkovics et al., 2020). 

The first impact is on wage quality. The wage quality impact measures 
the total wages paid by an organization, adjusted for a living wage bench-
mark, the marginal impact of income function, and wage equity within 
each occupation category (Serafeim et al., 2020). For example, Panella 
and Serafeim (2021) found that though Bank of America had a lower 
average salary than Facebook; its wage quality as a percentage of revenue 
was twice that of Facebook. In PCG’s case, the absence of wage quality 
information indicates the need for other necessary information, such as 
the number of employees in each salary band and occupation category 
and employees’ race and ethnic group disaggregated by gender. The
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real wage of low, medium, and high-skilled Malaysian workers and the 
minimum and living wage information is available from WageIndicato 
r.org. A living wage is based on the idea that employment should provide 
an adequate income to cover necessary living costs (WageIndicator, n.d.). 
As of 2019, the minimum wage in Malaysia was RM1050, and the living 
wage for a typical family (2 + 2 children) was between RM1590 to 
RM2300. 

For the career advancement category, PCG’s training information was 
particularly detailed on investment, hours and days per employee, and 
the training outcomes, such as the number and success rate of tech-
nical professionals developed. However, other information, such as the 
total number of employees by occupational category, average salary by 
occupational category, new hires by occupational category, and positions 
filled by internal candidates, might be useful. For example, Intel’s career 
advancement impact was—$49 million indicating missed human capital 
development opportunities within the firm when internal candidates filled 
only 15% of positions in 2018 (Freiberg et al., 2020, p. 20; Serafeim et al., 
2020). 

Effective workplace health and well-being programmes affect employ-
ees’ physical and mental health (OECD, 2019). Indeed, PCG provides 
specific information on incidents, injuries, fatality, and a number of 
safety events held to mitigate incidents. This information is consistent 
with occupational safety and health guidelines following the International 
Labour Organization’s guidelines (e.g., ILO, 2020). However, PCG has 
yet to report the positive impact of its family-friendly initiatives. For 
instance, Bank of America was reported to have created positive health 
and well-being impacts, driven by its family-friendly workplace practices 
monetized at USD$109 million (Panella & Serafeim, 2021). Likewise, 
PepsiCo had a family-friendly workplace with backup childcare support 
and onsite childcare, a positive impact of over USD$40 million in 2018 
but lacked parental leave (Panella & Serafeim, 2021). In addition, PCG 
is in an advantageous position by establishing onsite childcare, nursing 
rooms, and flexibility for pregnant women to go home earlier. 

In terms of opportunity impact, globally the occupational segrega-
tion by gender and racial categories has improved but not been resolved, 
especially in Asian countries. According to Carter and Silva (2010), 
opportunity bias may begin at the point of recruitment. The opportunity 
impact dimension monetizes the impact of unequal access to employment

http://WageIndicator.org
http://WageIndicator.org
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within an organization using the high salary group to represent firm hier-
archy (Freiberg et al., 2020). In the future, PCG might want to report 
the total number of employees, the number of employees in the minority 
group, and the average salary by each occupational category. In their anal-
ysis, Freiberg et al. (2020) and Serafeim et al. (2020) found that Asian 
females and Asian males drove the most considerable individual negative 
impacts, while Panella and Serafeim (2021) reported that PepsiCo’s nega-
tive opportunity impact was due to the misrepresentation of Black male 
workers, who comprised 16% of the total workforce but only 6% were in 
the top salary tiers. 

In 2020, more Malaysian males (9.13 million) were employed 
compared to 5.83 million females (Department of Statistics, Malaysia, 
2022). In terms of diversity, PCG has taken the first step by providing 
information on the workforce by gender and by age group but not 
by minority groups and gender. At Intel, for example, Asian women 
were overrepresented (Freiberg et al., 2020; Serafeim et al., 2020). Simi-
larly, no information has been provided on the locality of the employees 
by states in Malaysia or by local and overseas operations. For instance, 
both Cisco and Facebook underperformed in the diversity dimension 
due to significant misalignment between their workforce composition 
and local demographics (Panella & Serafeim, 2021). Intel, however, 
operates in locations with low unemployment rates; thus, it does not 
contribute significantly to local unemployment (Freiberg et al., 2020; 
Serafeim et al., 2020). 

In sum, PCG has the accounting and reporting system to report 
the current employee impact, but this may need some adjustment if it 
aspires to report on the monetary impact of its employee transformation 
initiatives, particularly on wage quality, health and well-being, opportu-
nity, and diversity dimensions. In addition, PCG might want to improve 
its reporting system by making sure issues around low data availability 
and comparability are resolved (Meys et al., 2020). 

10 Discussion and Conclusion 

As a developing country, Malaysia’s rapid economic development and 
urbanization conflict with its environmental protection and SD goal. 
A CE is seen as a solution to spearhead its progress in achieving the 
SDGs by better management of its waste and related impacts on the 
economy. Though the corporate is expected to be in the driver’s seat
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for CE, Malaysia’s top-down political objective is different from that of 
developed countries such as those in Europe, Japan, Canada, Australia, 
and the US with regard to their CE implementation approach (Ghis-
ellini et al., 2016). Focusing on human capital as one of the resources, 
the chapter examines the human resource transformation initiatives at 
Petronas Chemicals Group, a GLC. Being endorsed as the top sustain-
ability employer, we specifically scrutinized how important human capital 
at PCG was as narrated by the Sustainability Reports. We also examined 
how human capital was transformed, employee impact was reported, and 
linked to CE and SDGs. 

At the current pace, the analysis indicated that the environment and 
waste were PCG’s primary concerns relative to human capital, consistent 
with the environmental and legitimacy threats posed by the primary stake-
holders. Nonetheless, PCG had systematic and rigorous transformation 
initiatives and certification of its human capital. A circular business model 
at the firm-level is expected to galvanize CE efforts, including human 
capital transformation initiatives. At PCG, human capital was optimized 
and mobilized to benefit the organization and the wider communities, 
including the government’s efforts towards CE and SDGs. The trans-
formed employees’ learning capacities could potentially exceed benefits 
from other renewable resources, thus, its role within a CE deserves similar 
attention, if not more, within the sustainability context. In fact, the case 
study suggests that human capital transformation could make achieving 
both CE and sustainability ambitions feasible. 

While some studies predict displacement or a diminished role for 
employees if corporations adopt the circular approach (e.g., Repp et al., 
2021), this study’s findings provide evidence that they could be trans-
formed to better support PCG in transiting to CE. Thus, transformed 
human capital are value-added asset, especially if they are (re)trained with 
the skills required for CE and SDGs. Blomsma and Brennan (2017) 
asserted that CE enables the capacity of the productive life of resources 
to be extended to create value. However, the circularity-oriented prac-
tices require PCG to radically transform its business model, including 
the workforce model to go beyond the conventional, technology-focused 
approaches (Elf et al., 2022). A CE requires a systemic change, hence, 
simply adding to the current linear business model might hinder its true 
potential (see Geissdoerfer et al., 2020; Kirchherr et al., 2017). PCG’s 
circularity workforce model which emphasizes (new) working culture



342 R. OTHMAN AND R. AMEER

and training empowers the workforce to spread their learned capabil-
ities on sustainability and CE beyond the workplace. The workforce 
development is aligned with the sustainable strategy by encouraging and 
rewarding environmentally friendly practices to strengthen their environ-
mental behaviours inside and outside the workplace. This internalization 
of CE-focused business thinking emphasizes that the transformed work-
force could heighten PCG’s dynamic capabilities by creating a wider 
social impact. The interactions with local communities through educa-
tion, awareness, and 3R projects could break through the social barriers 
to a CE and sustainability depicted by the lack of an informational cooper-
ative community commitment to SDGs which are the common barriers in 
developing countries (e.g., Ngan et al., 2019). Ellen MacArthur Founda-
tion (2015) suggested five ideas for a successful transition to a CE. These 
are tightening circles within the supply chain; entering the market early; 
activating the community; forming cooperation networks; and making 
profits from arbitrage. It seems that PCG has embedded similar strategies 
in its operation. 

PCG transformation initiatives succeeded in creating value for the 
employees, and the impacts were reported in line with SDGs. The next 
step could be monetizing these impacts to reflect the good work and the 
shift in corporate thinking that human capital is an expenses-driven asset 
rather than an investment. Since the measurement of the employee impact 
due to transformation is still in its infancy, future research may examine 
the measurement and the reporting of these impacts. I management 
considers the feasibility of reporting these positive impacts; it might incen-
tivize businesses to do more for their employees, indirectly spearheading 
SDGs. 

The current literature has provided evidence of firm and nation-
wide level challenges transitioning towards a CE for sustainability and 
offers predominantly production-based and customer-focused strategies. 
Previous work suggests that (natural) resource transformation is a precon-
dition to optimization of assets (Blomsma & Brennan, 2017; de Jesus  &  
Mendonça, 2018; Prieto-Sandoval et al., 2018; Stahel,  2019a). The find-
ings of this study bridge the gap by focusing on human resources and 
the CE with specific novel contributions to the dynamic nature of human 
capital transformation in advancing CE and SD. The alternative perspec-
tive of human resources as a CE resource acknowledges its potential to 
be transformed as part of circularity-oriented activities. It is proposed in 
this chapter that radical transformation of the workforce business models
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is possible beyond the traditional linear business practices, thus advancing 
knowledge of how circularity value can be created through the transfor-
mation of human resources and collaboration with communities and the 
government, which have been noted as crucial in the CE context (e.g., 
Geissdoerfer et al., 2018). 

“The strength of the desire to create change” is paramount either at 
the firm or national level (Wade et al., 2022, p. 2658), and so an under-
standing of the barriers and resistance to CE is critical to boosting the 
acceptance and propagation of CE. However, the literature is predomi-
nantly western and culturally distinct from Asian countries. While Asian 
countries suffer from similar CE barriers (Kirchherr et al., 2018; Ngan  
et al, 2019; Zhu et al., 2015), the economic impact is yet to be evidenced 
in those countries (Panwar & Niesten, 2022). In developing countries 
such as Malaysia, a top-down approach is more effective if it is well-
articulated by the ruling government as the institutional driver. Ngan 
et al. (2019) urged decision-makers and policymakers to customize action 
plans and incentives to convince industry players in Malaysia of the value 
of CE. As experienced in other developing countries, the motivation for 
CE and SD is often intensified if followed by monetary and non-monetary 
incentives (Jabbar & Abid, 2014). As in the PCG case, governmental 
guiding mechanisms and directives are useful in advancing CE initia-
tives. This chapter provides rare insights on how a GLC transitioning to 
a CE shoulders the government’s ambitions for SDGs. Given the litera-
ture is silent about how industry players manage government expectations 
and directions in relation to CE and SDGs, perhaps future studies could 
contribute more empirical evidence on how management can navigate the 
need to radically transform their business thinking to simultaneously align 
with the government expectation and directives for SDGs at the national 
level. Nonetheless, effective regulation and monitoring mechanisms of CE 
performance are expected in the future as industries might not pursue CE 
if the penalty for pollutant emission is lower than the capital investment 
required for CE. Therefore, it is anticipated that government incen-
tives or aggressive environmental tax may influence the starting point for 
industry action towards sustainability, at least in the context of developing 
countries. 

Despite its potential, this study has several caveats and limitations. 
First, the case study findings are limited to only one GLC, and thus might 
not be representative on how human capital is viewed and the strategy 
for human capital transformation initiatives. Although GLCs benefit from
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a patronage-based structure and political access, the influence of the 
government of the day may extend to how it operates through the Board 
and senior management’s appointment and subsequent decision-making. 
For example, PCG has supported the state and the federal government 
on their human capital and sustainability ambitions for CE and SDGs. 
Thus, being a GLC, it cannot isolate itself from local societal and political 
demands that impact how it operates, accounts, and reports informa-
tion to the external stakeholders, thus bureaucratic issues still dictate its 
corporate direction. Future studies might want to explore how GLCs 
balance the demands of their main stakeholders and the government’s 
intervention in the CE context. 

Second, while Malaysia is on track to achieve SDG1 (No Poverty) and 
SDG8 (Decent Work and Economic Growth), PCG did not report vital 
information on wage quality and specific demographics of its workforce 
in its Sustainability Reports. Sensitive information such as wage, gender, 
and ethnic disparity might require the intervention, in the context of 
PCG, of the government of the day. PCG might have reported other 
measures in other mediums and reports; thus, the findings are limited only 
to Sustainability Reports from 2018 to 2020 as PCG started its journey 
in 2018. 

Third, organizations differ along multiple dimensions even if they 
belong to the same industry, so the scope, approaches, and metrics might 
differ between GLCs aspiring to CE and SDGs. Lastly, the proposed 
monetization of employee impact has yet to achieve internationally 
agreed targets and measures, but its awareness and future undertaking 
may encourage business to view their employees differently. As, Ngan 
et al. (2019) highlighted, economic benefits and public acceptance are 
prominent factors affecting industry players towards CE in Malaysia. 

In conclusion, it has been shown in this chapter that distinct skills, 
processes, and transformational activities are necessary to heighten organi-
zational capacity and dynamic capabilities for CE by reconfiguring human 
resources practices. Employees’ active support helps businesses adjust 
their business models to pursue visions of circularity and sustainability 
holistically and sustainably (Elf et al., 2022). Thus, lessons learnt from 
PCG could be extended to other developing countries in different regions 
of the globe so that it is possible to initiate change, either starting with 
or simultaneously with human resources. This chapter offers insights and 
guidance to other similar industries, even in developed countries, to iden-
tify promising human resource transformation activities to be adapted and
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adopted. While context-dependent, the case study findings are transfer-
able to contexts where the CE transition is early. The risk of employees 
changing from one employer to another for sustainability reasons is less 
of a threat in developing countries, however, ignoring this would risk 
CE and sustainability ambitions which could eventually devastate financial 
sustainability. Therefore, the shift in business thinking for a new radical 
workforce model that supports business-circularity practices is essential. 

Note 

1. Ringgit Malaysia. 

References 

Primary Sources 

PCG Sustainability Report. (2018). Available at https://www.petronas.com/ 
pcg/sites/pcg/files/sustainability-reports/petronas-sustainability-report-
2018.pdf. Accessed 30 Jan 2022. 

PCG Sustainability Report. (2019). Available at https://www.petronas. 
com/pcg/sites/pcg/files/2020-04/3.%20PCG_SR_2019_02042020.pdf. 
Accessed 30 Jan 2022. 

PCG Sustainability Report. (2020). Available at https://www.petronas.com/ 
pcg/sites/pcg/files/sustainability-reports/PCG-2020-Sustainability-Report. 
pdf. Accessed 30 Jan 2022. 

Petronas Integrated Report. (2020). Available at https://www.petronas.com/int 
egrated-report-2021/. Accessed 30 Jan 2022. 

Secondary Sources 

Adams, C. A., & Harte, G. F. (1998). The changing portrayal of the employment 
of women in British banks’ and retail companies’ corporate annual reports. 
Accounting, Organizations and Society, 23(8), 781–812. https://doi.org/10. 
1016/S0361-3682(98)00028-2 

Adams, C. A., & McPhail, K. J. (2004). Reporting and the Politics of Difference: 
(Non)Disclosure on ethnic minorities. Abacus, 40(3), 405–435. https://doi. 
org/10.1111/j.1467-6281.2004.00164.x 

Alam, K., Ali, M. A., Erdiaw-Kwasie, M. O., Murray, P. A., & Wiesner, R. 
(2022). Digital transformation among SMEs: Does gender matter? Sustain-
ability, 14(1), 535.

https://www.petronas.com/pcg/sites/pcg/files/sustainability-reports/petronas-sustainability-report-2018.pdf
https://www.petronas.com/pcg/sites/pcg/files/sustainability-reports/petronas-sustainability-report-2018.pdf
https://www.petronas.com/pcg/sites/pcg/files/sustainability-reports/petronas-sustainability-report-2018.pdf
https://www.petronas.com/pcg/sites/pcg/files/2020-04/3.%20PCG_SR_2019_02042020.pdf
https://www.petronas.com/pcg/sites/pcg/files/2020-04/3.%20PCG_SR_2019_02042020.pdf
https://www.petronas.com/pcg/sites/pcg/files/sustainability-reports/PCG-2020-Sustainability-Report.pdf
https://www.petronas.com/pcg/sites/pcg/files/sustainability-reports/PCG-2020-Sustainability-Report.pdf
https://www.petronas.com/pcg/sites/pcg/files/sustainability-reports/PCG-2020-Sustainability-Report.pdf
https://www.petronas.com/integrated-report-2021/
https://www.petronas.com/integrated-report-2021/
https://doi.org/10.1016/S0361-3682(98)00028-2
https://doi.org/10.1016/S0361-3682(98)00028-2
https://doi.org/10.1111/j.1467-6281.2004.00164.x
https://doi.org/10.1111/j.1467-6281.2004.00164.x


346 R. OTHMAN AND R. AMEER

Andrews, C., & deVault, D. (2009). Green niche market development. Journal 
of Industrial Ecology, 13, 326–345. https://doi.org/10.1111/j.1530-9290. 
2009.00112.x 

Arfaoui, N., Le Bas, C., Vernier, M., & Vo, L. (2020). CE practices and inno-
vative behaviors: Lessons from empirical research in the chemical industry. 
Electronic Working Paper Series, ESDES-Research Center. Available at https:/ 
/www.researchgate.net/profile/Marie-France-Vernier/publication/348565 
376_Circular_Economy_Practices_and_Innovative_Behaviors_Lessons_froM_ 
Empirical_Research_in_the_Chemical_Industry_Electronic_Working_Paper_ 
Series/links/6005570392851c13fe1c5449/Circular-Economy-Practices-and-
Innovative-Behaviors-Lessons-froM-Empirical-Research-in-the-Chemical-Ind 
ustry-Electronic-Working-Paper-Series.pdf. Accessed 6 Feb 2022. 

Atan, R., & Mohd-Razali, N. (2013). CSR reporting by government linked 
companies and their corporate attributes. Available at http://ajbasweb.com/ 
old/ajbas/2013/March/163-171.pdf. Accessed 6 Feb 2022. 

Barbiroli, G. (2011). Economic consequences of the transition process toward 
green and sustainable economies: Costs and advantages. International Journal 
of Sustainable Development & World Ecology, 18, 17–27. https://doi.org/10. 
1080/13504509.2011.541592 

Basson, M., & Erdiaw-Kwasie, M. O. (2019). Entrepreneurship under siege in 
regional communities: Evidence from Moranbah in Queensland, Australia. 
Journal of Rural Studies, 66, 77–86. 

Bebbington, J., & Larrinaga, C. (2014). Accounting and SD: An exploration. 
Accounting, Organizations and Society, 39(6), 395–413. 

Biesenthal, C., & Wilden, R. (2014). Multi-level project governance: Trends and 
opportunities. International Journal of Project Management, 32(8), 1291– 
1308. 

Blomsma, F., & Brennan, G. (2017). The emergence of CE: A new framing 
around prolonging resource productivity. Journal of Industrial Ecology, 21(3), 
603–614. https://doi.org/10.1111/jiec.12603 

Boghdadi, I. (2020). Circularity in the chemicals industry: Drivers, challenges 
and solutions. Available at https://www.cleantech.com/circularity-in-the-che 
micals-industry-drivers-challenges-and-solutions/. Accessed 16 Mar 2022. 

Bonnín-Roca, J., Vaishnav, P., Morgan, M. G., Mendonça, J., & Fuchs, E. 
(2017). When risks cannot be seem: Regulating uncertainty in emerging tech-
nologies. Research Policy, 46, 1215–1233. https://doi.org/10.1016/j.respol. 
2017.05.010 

Bowling, N., Eschleman, K., & Wang, Q. (2010). A meta-analytic examination 
of the relationship between job satisfaction and subjective well-being. Journal 
of Occupational and Organizational Psychology, 83(4), 915–934. 

Brundtland, G. H. (1987). Our common future—Call for action. Environmental 
Conservation, 14(4), 291–294.

https://doi.org/10.1111/j.1530-9290.2009.00112.x
https://doi.org/10.1111/j.1530-9290.2009.00112.x
https://www.researchgate.net/profile/Marie-France-Vernier/publication/348565376_Circular_Economy_Practices_and_Innovative_Behaviors_Lessons_froM_Empirical_Research_in_the_Chemical_Industry_Electronic_Working_Paper_Series/links/6005570392851c13fe1c5449/Circular-Economy-Practices-and-Innovative-Behaviors-Lessons-froM-Empirical-Research-in-the-Chemical-Industry-Electronic-Working-Paper-Series.pdf
https://www.researchgate.net/profile/Marie-France-Vernier/publication/348565376_Circular_Economy_Practices_and_Innovative_Behaviors_Lessons_froM_Empirical_Research_in_the_Chemical_Industry_Electronic_Working_Paper_Series/links/6005570392851c13fe1c5449/Circular-Economy-Practices-and-Innovative-Behaviors-Lessons-froM-Empirical-Research-in-the-Chemical-Industry-Electronic-Working-Paper-Series.pdf
https://www.researchgate.net/profile/Marie-France-Vernier/publication/348565376_Circular_Economy_Practices_and_Innovative_Behaviors_Lessons_froM_Empirical_Research_in_the_Chemical_Industry_Electronic_Working_Paper_Series/links/6005570392851c13fe1c5449/Circular-Economy-Practices-and-Innovative-Behaviors-Lessons-froM-Empirical-Research-in-the-Chemical-Industry-Electronic-Working-Paper-Series.pdf
https://www.researchgate.net/profile/Marie-France-Vernier/publication/348565376_Circular_Economy_Practices_and_Innovative_Behaviors_Lessons_froM_Empirical_Research_in_the_Chemical_Industry_Electronic_Working_Paper_Series/links/6005570392851c13fe1c5449/Circular-Economy-Practices-and-Innovative-Behaviors-Lessons-froM-Empirical-Research-in-the-Chemical-Industry-Electronic-Working-Paper-Series.pdf
https://www.researchgate.net/profile/Marie-France-Vernier/publication/348565376_Circular_Economy_Practices_and_Innovative_Behaviors_Lessons_froM_Empirical_Research_in_the_Chemical_Industry_Electronic_Working_Paper_Series/links/6005570392851c13fe1c5449/Circular-Economy-Practices-and-Innovative-Behaviors-Lessons-froM-Empirical-Research-in-the-Chemical-Industry-Electronic-Working-Paper-Series.pdf
https://www.researchgate.net/profile/Marie-France-Vernier/publication/348565376_Circular_Economy_Practices_and_Innovative_Behaviors_Lessons_froM_Empirical_Research_in_the_Chemical_Industry_Electronic_Working_Paper_Series/links/6005570392851c13fe1c5449/Circular-Economy-Practices-and-Innovative-Behaviors-Lessons-froM-Empirical-Research-in-the-Chemical-Industry-Electronic-Working-Paper-Series.pdf
http://ajbasweb.com/old/ajbas/2013/March/163-171.pdf
http://ajbasweb.com/old/ajbas/2013/March/163-171.pdf
https://doi.org/10.1080/13504509.2011.541592
https://doi.org/10.1080/13504509.2011.541592
https://doi.org/10.1111/jiec.12603
https://www.cleantech.com/circularity-in-the-chemicals-industry-drivers-challenges-and-solutions/
https://www.cleantech.com/circularity-in-the-chemicals-industry-drivers-challenges-and-solutions/
https://doi.org/10.1016/j.respol.2017.05.010
https://doi.org/10.1016/j.respol.2017.05.010


HUMAN CAPITAL TRANSFORMATION FOR CIRCULAR … 347

Business and SD Commission. (2016). SDGs & sectors: A review of the busi-
ness opportunities. Available at SDGs & Sectors: A review of the business 
opportunities. Accessed 20 Apr 2022. 

Carrillo-Hermosilla, J., del Río, P., & Könnölä, T. (2010). Diversity of eco-
innovations: Reflections from selected case studies. Journal of Cleaner 
Production, 18, 1073–1083. https://doi.org/10.1016/j.jclepro.2010.02.014 

Carter, N. M., & Silva, C. (2010). Pipeline’s broken promise. Cata-
lyst. https://www.catalyst.org/wp-content/uploads/2019/01/Pipelines_Bro 
ken_Promise_Final_021710.pdf. Accessed 6 Feb 2022. 

CEO Magazine. (2019). In his element. CEO Magazine. Available 
at https://www.theceomagazine.com/executive-interviews/manufacturing/ 
mahadzir-rani/. Accessed 16 Mar 2022. 

Chams, N., & García-Blandón, J. (2019). On the importance of sustainable 
human resource management for the adoption of SD goals. Resources, Conser-
vation and Recycling, 141, 109–122. https://doi.org/10.1016/j.resconrec. 
2018.10.006 

Cheng, M., & Edwards, D. (2019). A comparative automated content analysis 
approach on the review of the sharing economy discourse in tourism and 
hospitality. Current Issues in Tourism, 22(1), 35–49. 

Chow, D. (2019, June 18). World’s population could swell to 10.9 billion by 2100. 
U.N. report finds. https://www.nbcnews.com/mach/science/world-s-popula 
tion-could-swell-10-9-billion-2100-u-ncna1017791. Accessed 20 Apr 2022. 

Chung, N. (2020, August 6). Make Petronas answer to Parliament, not just 
PM, says MP. https://www.freemalaysiatoday.com/category/nation/2020/ 
08/06/make-petronas-answer-to-parliament-not-just-pm-says-mp/. Accessed 
20 Apr 2022. 

Clayton, J. (2019, March 28). SEC chairman Jay Clayton’s remarks to the SEC 
Investor Advisory Committee. Available at https://www.sec.gov/news/pub 
lic-statement/clayton-remarks-investor-advisory-committee-032819. Accessed 
4 Feb 2022. 

Corder, G. D., Golev, A., & Giurco, D. (2015). “Wealth from metal waste”: 
Translating global knowledge on industrial ecology to metal recycling in 
Australia. Minerals Engineering, 76, 2–9.  https://doi.org/10.1016/j.min 
eng.2014.11.004 

Cox, O. C. (1970). Caste, class and race: A study in social dynamics. Monthly 
Review Modern Reader Paperbacks. 

Crofts, K., & Bisman, J. (2010). Interrogating accountability: An illustration 
of the use of Leximancer software for qualitative data analysis. Qualitative 
Research in Accounting & Management, 7 (2), 180–207. https://doi.org/ 
10.1108/11766091011050859 

Daily, B. F., & Huang, S. (2001). Achieving sustainability through attention to 
human resource factors in environmental management. International Journal

https://doi.org/10.1016/j.jclepro.2010.02.014
https://www.catalyst.org/wp-content/uploads/2019/01/Pipelines_Broken_Promise_Final_021710.pdf
https://www.catalyst.org/wp-content/uploads/2019/01/Pipelines_Broken_Promise_Final_021710.pdf
https://www.theceomagazine.com/executive-interviews/manufacturing/mahadzir-rani/
https://www.theceomagazine.com/executive-interviews/manufacturing/mahadzir-rani/
https://doi.org/10.1016/j.resconrec.2018.10.006
https://doi.org/10.1016/j.resconrec.2018.10.006
https://www.nbcnews.com/mach/science/world-s-population-could-swell-10-9-billion-2100-u-ncna1017791
https://www.nbcnews.com/mach/science/world-s-population-could-swell-10-9-billion-2100-u-ncna1017791
https://www.freemalaysiatoday.com/category/nation/2020/08/06/make-petronas-answer-to-parliament-not-just-pm-says-mp/
https://www.freemalaysiatoday.com/category/nation/2020/08/06/make-petronas-answer-to-parliament-not-just-pm-says-mp/
https://www.sec.gov/news/public-statement/clayton-remarks-investor-advisory-committee-032819
https://www.sec.gov/news/public-statement/clayton-remarks-investor-advisory-committee-032819
https://doi.org/10.1016/j.mineng.2014.11.004
https://doi.org/10.1016/j.mineng.2014.11.004
https://doi.org/10.1108/11766091011050859
https://doi.org/10.1108/11766091011050859


348 R. OTHMAN AND R. AMEER

of Operations & Production Management, 21(12), 1539–1552. https://doi. 
org/10.1108/01443570110410892 

de Jesus, A., & Mendonça, S. (2018). Lost in transition? Drivers and barriers in 
the eco-innovation road to the CE. Ecological Economics, 145, 75–89. http:/ 
/www.sciencedirect.com/science/article/pii/S0921800916316597 

De los Rios, C., & Charnley, F. J. S. (2017). Skills and capabilities for a sustain-
able and CE: The changing role of design. Journal of Cleaner Production, 
160, 109–122. https://doi.org/10.1016/j.jclepro.2016.10.130 

Debrah, Y. A., Oseghale, R. O., & Adams, K. (2018). Human capital, innova-
tion and international competitiveness in Sub-Saharan Africa. In I. Adeleye, 
M. Esposito (Eds.), Africa’s competitiveness in the global economy. AIB Sub-
Saharan Africa (SSA) Series. Palgrave Macmillan. https://doi.org/10.1007/ 
978-3-319-67014-0_9 

Department of Statistics Malaysia. (2022). Labour Market Information. Available 
at https://www.dosm.gov.my/v1/index.php?r=column/ctwoByCat&parent_ 
id=436&menu_id=Tm8zcnRjdVRNWWlpWjRlbmtlaDk1UT09. Accessed 4 
Feb 2022. 

Diaz-Carrion, R., López-Fernández, M., & Romero-Fernandez, P. M. (2020). 
Sustainable human resource management and employee engagement: A 
holistic assessment instrument. Corporate Social Responsibility and Environ-
mental Management, 27 (4), 1749–1760. 

Elf, P., Werner, A., & Black, S. (2022). Advancing the CE through dynamic 
capabilities and extended customer engagement: Insight from small sustain-
able fashion enterprises in the UK. Business Strategy and Environment, 31(6), 
2682–2699. 

Elia, V., Gnoni, M. G., & Tornese, F. (2017). Measuring CE strategies through 
index methods: A critical analysis. Journal of Cleaner Production, 142, 2741– 
2751. https://doi.org/10.1016/j.jclepro.2016.10.196 

Ellen MacArthur Foundation. (2015). Circularity indicators: An approach to 
measuring circularity (methodology). Government Information Quarterly, 
23(1). https://doi.org/10.1016/j.giq.2006.04.004 

Elsevier. (2019). Whitepaper. Available at Top-5-solutions-circular-economy_ 
whitepaper_CHEM-RD_WEB.pdf (elsevier.com). Accessed 14 Mar 2022. 

Esa, E., & Mohd-Ghazali, N. A. (2012). Corporate social responsibility and 
corporate governance in Malaysian government-linked companies. Corpo-
rate Governance, 12(3), 292–305. https://doi.org/10.1108/147207012112 
34564 

Fenwick, T., & Bierema, L. (2008). Corporate social responsibility: Issues for 
human resource development professionals. International Journal of Training 
and Development, 12(1), 24–35. 

Fenwick, T., & Bierema, L. (2021). Corporate social responsibility: Issues 
for human resource development professionals. International Journal of

https://doi.org/10.1108/01443570110410892
https://doi.org/10.1108/01443570110410892
http://www.sciencedirect.com/science/article/pii/S0921800916316597
https://doi.org/10.1016/j.jclepro.2016.10.130
https://doi.org/10.1007/978-3-319-67014-0_9
https://doi.org/10.1007/978-3-319-67014-0_9
https://www.dosm.gov.my/v1/index.php?r=column/ctwoByCat&amp;parent_id=436&amp;menu_id=Tm8zcnRjdVRNWWlpWjRlbmtlaDk1UT09
https://www.dosm.gov.my/v1/index.php?r=column/ctwoByCat&amp;parent_id=436&amp;menu_id=Tm8zcnRjdVRNWWlpWjRlbmtlaDk1UT09
https://doi.org/10.1016/j.jclepro.2016.10.196
https://doi.org/10.1016/j.giq.2006.04.004
https://doi.org/10.1108/14720701211234564
https://doi.org/10.1108/14720701211234564


HUMAN CAPITAL TRANSFORMATION FOR CIRCULAR … 349

Training and Development, 12(1), 24–35. https://doi.org/10.1111/j.1468-
2419.2007.00293.x 

Ferronato, N., Rada, E. C., Portillo, M. A. G., Cioca, L. I., Ragazzi, M., & 
Torretta, V. (2019). Introduction of the circular economy within developing 
regions: A comparative analysis of advantages and opportunities for waste 
valorization. Journal of Environmental Management, 230, 366–378. https:// 
doi.org/10.1016/j.jenvman.2018.09.095 

Freiberg, D., Panella, K., Serafeim, G., & Zochowski, R. (2020). Accounting for 
organizational employment impact (Harvard Business School Accounting & 
Management Unit Working Paper, No. 21-050, pp. 1–86). 

FTSE Russell. (2021, December 31). FTSE$Good Bursa Malaysia Index. 
FTSE Russell Factsheet. https://research.ftserussell.com/Analytics/FactSh 
eets/temp/258fd884-fc6b-4247-8d7c-4be627d561ec.pdf. Accessed 14 Mar 
2022. 

Galvão, G. D. A., Nadae, J., Clemente, D. H., Chinen, G., & Carvalho, M. M. 
(2018). CE: Overview of barriers. Procedia CIRP, 73, 79–85. https://doi. 
org/10.1016/j.procir.2018.04.011 

Geissdoerfer, M., Savaget, P., Bocken, N. M. P., & Hultink, E. J. (2017). The 
CE—A new sustainability paradigm? Journal of Cleaner Production, 143, 757– 
768. https://doi.org/10.1016/j.jclepro.2016.12.048 

Geissdoerfer, M., Morioka, S. N., de Carvalho, M. M., & Evans, S. (2018). Busi-
ness models and supply chains for the circular economy. Journal of Cleaner 
Production, 190, 712–721. https://doi.org/10.1016/j.jclepro.2018.04.159 

Geissdoerfer, M., Pieroni, M. P. P., Pigosso, D. C. A., & Soufani, K. (2020). 
Circular business models: A review. Journal of Cleaner Production, 277 , 
123741. https://doi.org/10.1016/j.jclepro.2020.123741 

Ghisellini, P., Cialani, C., & Ulgiati, S. (2016). A review on CE: The expected 
transition to a balanced interplay of environmental and economic systems. 
Journal of Cleaner Production, 114, 11–32. https://doi.org/10.1016/j.jcl 
epro.2015.09.007 

Geng, Y., & Doberstein, B. (2010). Developing the CE in China: Challenges and 
opportunities for achieving ‘leapfrog development.’ International Journal of 
Sustainable Development & World Ecology, 15(3), 231–239. 

Geng, Y., Xinbei, W., Qinghua, Z., & Hengxin, Z. (2010). Regional initia-
tives on promoting cleaner production in China: A case of Liaoning. Journal 
of Cleaner Production, 18, 1502–1508. https://doi.org/10.1016/j.jclepro. 
2010.06.028 

Gomez, E. T. (2019). Patronage-based business as usual in ‘New Malaysia’. 
https://www.eastasiaforum.org/2019/05/08/patronage-based-business-as-
usual-in-new-malaysia/. Accessed 5 Feb 2022.

https://doi.org/10.1111/j.1468-2419.2007.00293.x
https://doi.org/10.1111/j.1468-2419.2007.00293.x
https://doi.org/10.1016/j.jenvman.2018.09.095
https://doi.org/10.1016/j.jenvman.2018.09.095
https://research.ftserussell.com/Analytics/FactSheets/temp/258fd884-fc6b-4247-8d7c-4be627d561ec.pdf
https://research.ftserussell.com/Analytics/FactSheets/temp/258fd884-fc6b-4247-8d7c-4be627d561ec.pdf
https://doi.org/10.1016/j.procir.2018.04.011
https://doi.org/10.1016/j.procir.2018.04.011
https://doi.org/10.1016/j.jclepro.2016.12.048
https://doi.org/10.1016/j.jclepro.2018.04.159
https://doi.org/10.1016/j.jclepro.2020.123741
https://doi.org/10.1016/j.jclepro.2015.09.007
https://doi.org/10.1016/j.jclepro.2015.09.007
https://doi.org/10.1016/j.jclepro.2010.06.028
https://doi.org/10.1016/j.jclepro.2010.06.028
https://www.eastasiaforum.org/2019/05/08/patronage-based-business-as-usual-in-new-malaysia/
https://www.eastasiaforum.org/2019/05/08/patronage-based-business-as-usual-in-new-malaysia/


350 R. OTHMAN AND R. AMEER

Grosser, K., Adams, C., & Moon, J. (2008). Equal opportunity for women in the 
workplace: A study of corporate disclosure. Certified Accountants Educational 
Trust. 

Guerci, M., Radaelli, G., Siletti, E., Cirella, S., & Shani, A. B. R. (2015). 
The impact of human resource management practices and corporate sustain-
ability on organizational ethical climates: An employee perspective. Journal 
of Business Ethics, 126, 325–342. https://doi.org/10.1007/s10551-013-
1946-1 

International Labour Organization (ILO). (2020). The enormous burden of 
poor working conditions. Available at https://www.ilo.org/moscow/areas-of-
work/occupational-safety-and-health/WCMS_249278/lang--en/index.htm. 
Accessed 4 Feb 2022. 

International Monetary Fund (IMF). (2017). Tackling inequality. Avail-
able at https://www.imf.org/en/Publications/FM/Issues/2017/10/05/fis 
cal-monitor-october-2017. Accessed 5 Feb. 

International Petroleum Industry Environmental Conservation Association 
(IPICEA). (2022). About us. Available at https://www.ipieca.org/about-us/ 
. Accessed 6 Feb 2022. 

Jabbar, M. H., & Abid, M. (2014). GHRM: Motivating employees towards orga-
nizational environmental performance. Management Research Report, 2(4), 
267–278. 

Jabbour, C. J. C., & Santos, F. C. A. (2008). The central role of human resource 
management in the search for sustainable organizations. The International 
Journal of Human Resource Management, 19(12), 2133–2154. https://doi. 
org/10.1080/09585190802479389 

Jamil, N. N. (n.d.). GLCs transformation program, audit committee and financial 
reporting quality: Evidence from Malaysia. Available at https://www.virtusint 
erpress.org/IMG/pdf/Nurul_Nazlia_Jamil_paper.pdf. Accessed 4 Feb 2022. 

Jay, B. N. (2017, October 31). GLCs and GLICs are not doing enough to have 
women on their respective boards-Irwan Serigar, shorturl.at/vKLQ1. 

Jomo, K. S. (2005). Malaysia’s new economic policy and ‘National Unity’. In 
Y. Bangura & R. Stavenhagen (Eds.), Racism and public policy. Palgrave 
Macmillan. https://doi.org/10.1057/9780230554986_8 

Kalmykova, Y., Sadagopan, M., & Rosado, L. (2018). Measuring CE strategies 
through index methods: A critical analysis. Journal of Cleaner Production, 142, 
2741–2751. https://doi.org/10.1016/j.jclepro.2016.10.196 

Kaltenborn, B. P., Linnell, J. D. C., Gómez-Baggethun, E., Lindhjem, H., 
Thomassen, J., & Chan, K. M. (2017). Ecosystem services and cultural values 
as building blocks for ‘the good life’: A case study in the community of Røst, 
Lofoten Islands, Norway. Ecological Economics, 140, 166–176. https://doi. 
org/10.1016/j.ecolecon.2017.05.003

https://doi.org/10.1007/s10551-013-1946-1
https://doi.org/10.1007/s10551-013-1946-1
https://www.ilo.org/moscow/areas-of-work/occupational-safety-and-health/WCMS_249278/lang{-}{-}en/index.htm
https://www.ilo.org/moscow/areas-of-work/occupational-safety-and-health/WCMS_249278/lang{-}{-}en/index.htm
https://www.imf.org/en/Publications/FM/Issues/2017/10/05/fiscal-monitor-october-2017
https://www.imf.org/en/Publications/FM/Issues/2017/10/05/fiscal-monitor-october-2017
https://www.ipieca.org/about-us/
https://www.ipieca.org/about-us/
https://doi.org/10.1080/09585190802479389
https://doi.org/10.1080/09585190802479389
https://www.virtusinterpress.org/IMG/pdf/Nurul_Nazlia_Jamil_paper.pdf
https://www.virtusinterpress.org/IMG/pdf/Nurul_Nazlia_Jamil_paper.pdf
https://doi.org/10.1057/9780230554986_8
https://doi.org/10.1016/j.jclepro.2016.10.196
https://doi.org/10.1016/j.ecolecon.2017.05.003
https://doi.org/10.1016/j.ecolecon.2017.05.003


HUMAN CAPITAL TRANSFORMATION FOR CIRCULAR … 351

Karobi, E. M. (2017). Rising to the challenge: Malaysia’s contribution to 
the SDGs. https://www.unsdsn.org/news/2017/08/30/rising-to-the-challe 
nge-malaysias-contribution-to-the-sdgs. Accessed 30 Jan 2022. 

Keijer, T., Bakker, V., & Slootweg, J. C. (2019). Circular chemistry to enable a 
CE. Nature Chemistry, 11, 190–195. https://doi.org/10.1038/s41557-019-
0226-9 

Khazanah. (2013). Khazanah Nasional FAQ . http://www.khazanah.com.my/ 
faq.htm. Accessed 30 Jan 2022. 

Khazanah. (2012). GLCs make further strides, continue to play key role towards 
transforming Malaysia. https://www.khazanah.com.my/news_press_rele 
ases/glcs-make-further-strides-continue-to-play-key-role-towards-transform 
ing-malaysia/. Accessed 22 Feb 2022 

Kirchherr, J., Reike, D., & Hekkert, M. (2017). Resources, conservation & recy-
cling conceptualizing the CE: An analysis of 114 definitions. Resources, 127 , 
221–232. https://doi.org/10.1016/j.resconrec.2017.09.005 

Kirchherr, J., Piscicelli, L., Bour, R., Kostense-Smit, E., Muller, J., Huibrechtse-
Truijens, A., & Hekkert, M. (2018). Barriers to the CE: Evidence from the 
European Union (EU). Ecological Economics, 150, 264–272. 

Klemash, S., Neil, B. M., & Smith, J. C. (2019). How and why human 
capital disclosures are evolving? Harvard Law School Forum on Corpo-
rate Governance. https://corpgov.law.harvard.edu/2019/11/15/how-and-
why-human-capital-disclosures-are-evolving/. Accessed 22 Feb 2022. 

Kolk, A., Rivera-Santos, M., & Rufín, C. (2018). Multinationals, international 
business, and poverty: A cross-disciplinary research overview and conceptual 
framework. Journal of International Business Policy, 1(1/2), 92–115. https:/ 
/doi.org/10.1057/s42214-018-0004-1 

Kotsantonis, S., & Serafeim, G. (2020). Human capital and the future of 
work: Implications for investors and ESG integration. Journal of Financial 
Transformation. Available at https://www.hks.harvard.edu/centers/mrcbg/ 
programs/growthpolicy/human-capital-and-future-work-implications-invest 
ors-and-esg. Accessed 6 Feb 2022. 

Krueger, P., Metzger, D., & Wu, J. (2021). The sustainability wage gap (Swedish 
House of Finance Research Paper, No. 20-14), European Corporate Gover-
nance Institute—Finance Working Paper 718/2020, Swiss Finance Institute 
Research Paper No. 21-17. Available at SSRN: https://ssrn.com/abstract= 
3672492 or http://dx.doi.org/https://doi.org/10.2139/ssrn.3672492 

Kunapatarawong, R., & Martiniz-Ros, E. (2016). Towards green growth: How 
does green innovation affect employment? Research Policy, 45, 1218–1232. 
https://doi.org/10.1016/j.respol.2016.03.013 

Leach, M., Reyers, B., Bai, X., Brondizio, E. S., Cook, C., Díaz, S., Espindola, 
G., Scobie, M., Stafford-Smith, M., & Subramanian, S. M. (2018). Equity and 
sustainability in the Anthropocene: A social-ecological systems perspective on

https://www.unsdsn.org/news/2017/08/30/rising-to-the-challenge-malaysias-contribution-to-the-sdgs
https://www.unsdsn.org/news/2017/08/30/rising-to-the-challenge-malaysias-contribution-to-the-sdgs
https://doi.org/10.1038/s41557-019-0226-9
https://doi.org/10.1038/s41557-019-0226-9
http://www.khazanah.com.my/faq.htm
http://www.khazanah.com.my/faq.htm
https://www.khazanah.com.my/news_press_releases/glcs-make-further-strides-continue-to-play-key-role-towards-transforming-malaysia/
https://www.khazanah.com.my/news_press_releases/glcs-make-further-strides-continue-to-play-key-role-towards-transforming-malaysia/
https://www.khazanah.com.my/news_press_releases/glcs-make-further-strides-continue-to-play-key-role-towards-transforming-malaysia/
https://doi.org/10.1016/j.resconrec.2017.09.005
https://corpgov.law.harvard.edu/2019/11/15/how-and-why-human-capital-disclosures-are-evolving/
https://corpgov.law.harvard.edu/2019/11/15/how-and-why-human-capital-disclosures-are-evolving/
https://doi.org/10.1057/s42214-018-0004-1
https://www.hks.harvard.edu/centers/mrcbg/programs/growthpolicy/human-capital-and-future-work-implications-investors-and-esg
https://www.hks.harvard.edu/centers/mrcbg/programs/growthpolicy/human-capital-and-future-work-implications-investors-and-esg
https://www.hks.harvard.edu/centers/mrcbg/programs/growthpolicy/human-capital-and-future-work-implications-investors-and-esg
https://ssrn.com/abstract=3672492
https://ssrn.com/abstract=3672492
https://doi.org/10.2139/ssrn.3672492
https://doi.org/10.1016/j.respol.2016.03.013


352 R. OTHMAN AND R. AMEER

their intertwined futures. Global Sustainability, 1, 1–13. https://doi.org/10. 
1017/sus.2018.12 

Lee, H. (2015). Political preference crowding out enterprise in Malaysia. Avail-
able at https://www.eastasiaforum.org/2015/01/14/political-preference-
crowding-out-enterprise/. Accessed 30 Jan 2022. 

Leximancer Guide. (2021). Leximancer user guide, release 5.0. Leximancer Pvt. 
Ltd. 

Lodhia, S. (2014). Towards a pragmatic social accounting. Accounting Forum, 
38(4), 288–290. 

Lucas, R. (1988). On the mechanics of economic development. Journal of 
Monetary Economics, 22, 3–42. 

Lucas, R. E. (1990). Why doesn’t capital flow from rich to poor countries? 
American Economic Review: Papers and Proceedings, 92–96. 

Ma, S., Hu, S., Chen, D., & Zhu, B. (2015). A case study of a phosphorus chem-
ical firm’s application of resource efficiency and eco-efficiency in industrial 
metabolism under CE. Journal of Cleaner Production, 87 , 839–849. https:/ 
/doi.org/10.1016/j.jclepro.2014.10.059 

Macrotrends. (2021). Malaysia unemployment rate 1991–2022. MacroTrends. 
Accessed 30 Jan 2022. 

Marrucci, L., Daddi, T., & Iraldo, F. (2021). The contribution of green human 
resource management to the CE and performance of environmental certified 
organisations. Journal of Cleaner Production, 319, 128859. https://doi.org/ 
10.1016/j.jclepro.2021.128859 

Mathieux, F., Ardente, F., Bobba, S., Nuss, P., Andrea Blengini, G., Alves 
Dias, P., Blagoeva, D., et al. (2018). Critical raw materials and the CE. 
European Commission. Available at https://www.aclima.eus/wp-content/upl 
oads/2018/01/Report.pdf. Accessed 15 Mar 2022. 

Meys, R., Frick, F., Westhues, S., Sternberg, A., Klankermayer, J., & Bardow, 
A. (2020). Towards a CE for plastic packaging wastes—The environmental 
potential of chemical recycling. Resources, Conservation and Recycling, 162, 
105010. https://doi.org/10.1016/j.resconrec.2020.105010 

Miyamoto, K. (2013). Human capital formation and foreign direct investment 
in developing countries , OECD (Working Paper No. 211). Available at http:/ 
/dx.doi.org/https://doi.org/10.2139/ssrn.668505. Accessed 6 Feb 2022. 

MSCI. (2017). Corporate governance in Malaysia. https://www.arx.cfa/ 
~/media/59E0F0BF61F64775B7BF74FE596A74C9.ashx. Accessed 30 Jan 
2022. 

Mokhtar, N. (2012). Environmental reporting practices of Malaysian government 
linked companies. International Journal of Economics and Management, 6(2), 
241–277.

https://doi.org/10.1017/sus.2018.12
https://doi.org/10.1017/sus.2018.12
https://www.eastasiaforum.org/2015/01/14/political-preference-crowding-out-enterprise/
https://www.eastasiaforum.org/2015/01/14/political-preference-crowding-out-enterprise/
https://doi.org/10.1016/j.jclepro.2014.10.059
https://doi.org/10.1016/j.jclepro.2021.128859
https://doi.org/10.1016/j.jclepro.2021.128859
https://www.aclima.eus/wp-content/uploads/2018/01/Report.pdf
https://www.aclima.eus/wp-content/uploads/2018/01/Report.pdf
https://doi.org/10.1016/j.resconrec.2020.105010
https://doi.org/10.2139/ssrn.668505
https://www.arx.cfa/~/media/59E0F0BF61F64775B7BF74FE596A74C9.ashx
https://www.arx.cfa/~/media/59E0F0BF61F64775B7BF74FE596A74C9.ashx


HUMAN CAPITAL TRANSFORMATION FOR CIRCULAR … 353

Nelson, S. P., & Jamil, N. N. (2012). An investigation on the audit committee’s 
effectiveness: The case for GLCs in Malaysia. https://papers.ssrn.com/sol3/ 
papers.cfm?abstract_id=2020184. Accessed 4 Feb 2022. 

Ness, D. (2008). Sustainable urban infrastructure in China: Towards a factor 
10 improvement in resource productivity through integrated infrastructure 
systems. International Journal of Sustainable Development & World Ecology, 
15, 288–301. https://doi.org/10.3843/SusDev.15.4:2 

Ngan, S. L., How, B. S., Teng, S. Y., Promentilla, M. A. B., Yatim, P., Er, 
A. C., & Lam, H. L. (2019). Prioritization of sustainability indicators for 
promoting the circular economy: The case of developing countries. Renewable 
and Sustainable Energy Reviews, 11, 314–331. https://doi.org/10.1016/j. 
rser.2019.05.001 

Nilashi, M., Rupani, P. F., Rupani, M. M., Kamyab, H., Shao, W., Ahmadi, H., 
Rashid, T. A., & Aljojo, N. (2019). Measuring sustainability through ecolog-
ical sustainability and human sustainability: A machine learning approach. 
Journal of Cleaner Production, 240, 118162. https://doi.org/10.1016/j.jcl 
epro.2019.118162 

OECD. (2019). The economy of wellbeing. Available at https://www.oecd.org/ 
officialdocuments/publicdisplaydocumentpdf/?cote=SDD/DOC(2019)2& 
docLanguage=En. Accessed 30 Jan 2022. 

Panella, K., & Serafeim, G. (2021). Measuring employment impact: Applica-
tions and cases (Harvard Business School Accounting & Management Unit 
Working Paper, No. 21-082, pp. 1–11). 

Park, J. Y., & Chertow, M. R. (2014). Establishing and testing the “reuse poten-
tial” indicator for managing wastes as resources. Journal of Environmental 
Management, 137 , 45–53. https://doi.org/10.1016/j.jenvman.2013.11.053 

Panwar, R., & Niesten, E. (2022). Jump-starting, diffusing, and sustaining the 
CE. Business Strategy and Environment, 31(6), 2637–2640. 

Pauliuk, S. (2018). Resources, conservation & recycling critical appraisal of the 
CE standard BS 8001: 2017 and a dashboard of quantitative system indicators 
for its implementation in organizations. Resources, Conservation & Recycling, 
129, 81–92. https://doi.org/10.1016/j.resconrec.2017.10.019 

Pellegrini, C., Rizzi, F., & Frey, M. (2018). The role of sustainable human 
resource practices in influencing employee behavior for corporate sustain-
ability. Business, Strategy and the Environment, 27 (8), 1221–1232. https:/ 
/doi.org/10.1002/bse.2064 

Pham, T. N., Hoang, H. T., & Phan, Q. (2019). Green human resource manage-
ment: A comprehensive review and future research agenda. International 
Journal of Manpower. https://doi.org/10.1108/IJM-07-2019-0350 

Prieto-Sandoval, V., Jaca, C., & Ormazabal, M. (2018). Towards a consensus on 
the CE. Journal of Cleaner Production, 179, 605–615.

https://papers.ssrn.com/sol3/papers.cfm?abstract_id=2020184
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=2020184
https://doi.org/10.3843/SusDev.15.4:2
https://doi.org/10.1016/j.rser.2019.05.001
https://doi.org/10.1016/j.rser.2019.05.001
https://doi.org/10.1016/j.jclepro.2019.118162
https://doi.org/10.1016/j.jclepro.2019.118162
https://www.oecd.org/officialdocuments/publicdisplaydocumentpdf/?cote=SDD/DOC(2019)2&amp;docLanguage=En
https://www.oecd.org/officialdocuments/publicdisplaydocumentpdf/?cote=SDD/DOC(2019)2&amp;docLanguage=En
https://www.oecd.org/officialdocuments/publicdisplaydocumentpdf/?cote=SDD/DOC(2019)2&amp;docLanguage=En
https://doi.org/10.1016/j.jenvman.2013.11.053
https://doi.org/10.1016/j.resconrec.2017.10.019
https://doi.org/10.1002/bse.2064
https://doi.org/10.1108/IJM-07-2019-0350


354 R. OTHMAN AND R. AMEER

Rajput, S., & Singh, S. P. (2019). Connecting CE and industry 4.0. International 
Journal of Information Management, 49, 98–113. 

Repp, L., Hekkert, M., & Kirchherr, J. (2021). Circular economy-induced global 
employment shifts in apparel value chains: Job reduction in apparel production 
activities, job growth in reuse and recycling activities. Resources, Conserva-
tion and Recycling, 171, 105621. https://doi.org/10.1016/j.resconrec.2021. 
105621 

Rizos, V., Behrens, A., Kafyeke, T., Hirschnitz-Garbers, M., & Ioannou, A. 
(2015). The CE: Barriers and opportunities for SMEs, No. 412, CEPS Working 
Document, Centre for European Policy Studies (CEPS). 

Rouen, E., & Serafeim, G. (2021). Impact-weighted financial accounts: A 
paradigm shift. Available at https://www.hks.harvard.edu/centers/mrcbg/ 
programs/growthpolicy/impact-weighted-financial-accounts-paradigm-shift-
ethan-rosen. Accessed 6 Feb 2022. 

Sachs, J. D., Schmidt-Traub, G., Mazzucato, M., Messner, D., Nakicenovic, 
N., & Rockström, J. (2019). Six transformations to achieve the SD goals. 
Nature Sustainability, 2, 805–814. https://doi.org/10.1038/s41893-019-
0352-9 

Said, J., & Jaafar, N. H. B. (2014). Accountability in government linked 
companies: An empirical finding. Procedia Social and Behavioral Science, 145, 
294–299. 

Salih, K. (2021, January 3). The ‘politicalisation’ of ‘GLICs and GLCs’. Avail-
able at https://www.nst.com.my/opinion/columnists/2021/01/654093/ 
politicalisation-glics-and-glcs. Accessed 3 Feb 2022. 

Sauvé, S., Bernard, S., & Sloan, P. (2016). Environmental sciences, SD and CE: 
Alternative concepts for trans-disciplinary research. Environmental Develop-
ment, 17 , 48–56. https://doi.org/10.1016/j.envdev.2015.09.002 

Schaltegger, S., Etxeberria, I. Á., & Ortas, E. (2017). Innovating corpo-
rate accounting and reporting for sustainability—Attributes and challenges. 
Sustainable Development, 25(2), 113–122. 

Scholz, R. (2011). Environmental literacy in science and society: From Knowledge 
to Decisions. Cambridge University Press. 

Schot, J., & Steinmueller, E. (2016). Framing innovation policy for transfor-
mative change: Innovation policy 3.0 (Working paper series). Science Policy 
Research Unit (SPRU), University of Sussex. 

Schot, J., & Kanger, L. (2016). Deep transitions: Emergence, acceleration, stabi-
lization and directionality (SPRU Working paper series No. 2016-15). Science 
Policy Research Unit (SPRU), University of Sussex. 

Schultz, T. W. (1961). Education and economic growth. In N. B. Henry (Ed.), 
Social forces influencing American education. University of Chicago Press.

https://doi.org/10.1016/j.resconrec.2021.105621
https://doi.org/10.1016/j.resconrec.2021.105621
https://www.hks.harvard.edu/centers/mrcbg/programs/growthpolicy/impact-weighted-financial-accounts-paradigm-shift-ethan-rosen
https://www.hks.harvard.edu/centers/mrcbg/programs/growthpolicy/impact-weighted-financial-accounts-paradigm-shift-ethan-rosen
https://www.hks.harvard.edu/centers/mrcbg/programs/growthpolicy/impact-weighted-financial-accounts-paradigm-shift-ethan-rosen
https://doi.org/10.1038/s41893-019-0352-9
https://doi.org/10.1038/s41893-019-0352-9
https://www.nst.com.my/opinion/columnists/2021/01/654093/politicalisation-glics-and-glcs
https://www.nst.com.my/opinion/columnists/2021/01/654093/politicalisation-glics-and-glcs
https://doi.org/10.1016/j.envdev.2015.09.002


HUMAN CAPITAL TRANSFORMATION FOR CIRCULAR … 355

SD. (2019). High-level political forum on SD. Available at https://sustainabled 
evelopment.un.org/content/documents/23844BN_SDG_8_Decent_work. 
pdf. Accessed 16 Mar 2022. 

SDG Knowledge Platform. (2021). Voluntary National Review 2021—Malaysia. 
https://sustainabledevelopment.un.org/memberstates/malaysia. Accessed 30 
Jan 2022. 

SD Report. (2021a). Malaysia. https://dashboards.sdgindex.org/profiles/mal 
aysia. Accessed 30 Jan 2022. 

SD Report. (2021b). SDG dashboards and trends—Malaysia. https://dashbo 
ards.sdgindex.org/profiles/malaysia. Accessed 30 Jan 2022. 

Serafeim, G. (2020, September–October). Social-impact efforts that create real 
value. Harvard Business Review, 2–12. 

Serafeim, G., & Trinh, K. (2020). A framework for product impact-weighted 
accounts (Impact-Weighted Accounts Research Report, Harvard Business 
School Accounting & Management Unit Working Paper 20-076). Avail-
able at https://www.hbs.edu/impact-weighted-accounts/Documents/Prelim 
inary-Framework-for-Product-Impact-Weighted-Accounts.pdf. Accessed 6 Feb 
2022. 

Serafeim, G., Rischbieth, A. M., & Koh, H. K. (2020). Sustainability, business, 
and health. JAMA, 24(2), 147–148. https://jamanetwork.com/journals/ 
jama/fullarticle/2767585. 

Sharma, R., & Gupta, N. (2015). Green HRM: An innovative approach to 
environmental sustainability. Proceeding of the Twelfth AIMS International 
Conference on Management, 2–5.  

Sinkovics, N., Sinkovics, R. R., & Archie-Acheampong, J. (2020). The busi-
ness responsibility matrix: A diagnostic tool to aid the design of better 
interventions for achieving the SDGs. Multinational Business Review, 29(1), 
1–20. 

Smith, A. E., & Humphreys, M. S. (2006). Evaluation of unsupervised semantic 
mapping of natural language with Leximancer concept mapping. Behavior 
Research Methods, 38, 262–279. https://doi.org/10.3758/BF03192778 

Stahel, W. R. (2019a). The CE, roots and context. . In W. R. Stahel & E. 
MacArthur (Eds.), The CE—A user’s guide. Routledge. https://doi.org/10. 
4324/9780429259203 

Stahel, W. R. (2019b). Circularity, sustainability and labour in the circular indus-
trial economy. In W. R. Stahel & E. MacArthur (Eds.), The CE—A user’s 
guide. Routledge. https://doi.org/10.4324/9780429259203 

Stahel, W. R. (2019c). The invisible liability loop, labour and the role of policy. 
In W. R. Stahel & E. MacArthur (Eds.), The CE—A user’s guide. Routledge. 
https://doi.org/10.4324/9780429259203

https://sustainabledevelopment.un.org/content/documents/23844BN_SDG_8_Decent_work.pdf
https://sustainabledevelopment.un.org/content/documents/23844BN_SDG_8_Decent_work.pdf
https://sustainabledevelopment.un.org/content/documents/23844BN_SDG_8_Decent_work.pdf
https://sustainabledevelopment.un.org/memberstates/malaysia
https://dashboards.sdgindex.org/profiles/malaysia
https://dashboards.sdgindex.org/profiles/malaysia
https://dashboards.sdgindex.org/profiles/malaysia
https://dashboards.sdgindex.org/profiles/malaysia
https://www.hbs.edu/impact-weighted-accounts/Documents/Preliminary-Framework-for-Product-Impact-Weighted-Accounts.pdf
https://www.hbs.edu/impact-weighted-accounts/Documents/Preliminary-Framework-for-Product-Impact-Weighted-Accounts.pdf
https://jamanetwork.com/journals/jama/fullarticle/2767585
https://jamanetwork.com/journals/jama/fullarticle/2767585
https://doi.org/10.3758/BF03192778
https://doi.org/10.4324/9780429259203
https://doi.org/10.4324/9780429259203
https://doi.org/10.4324/9780429259203
https://doi.org/10.4324/9780429259203


356 R. OTHMAN AND R. AMEER

Soundararajan, V., Jamali, D., & Spence, L. J. (2018). Small business social 
responsibility: A critical multilevel review, synthesis and research agenda. Inter-
national Journal of Management Reviews, 20(4), 934–956. https://doi.org/ 
10.1111/ijmr.12171 

Suárez-Eiroa, B., Fernández, E., Méndez-Martínez, G., & Soto-Oñate, D. 
(2019). Operational principles of CE for SD: Linking theory and practice. 
Journal of Cleaner Production, 214, 952–961. https://doi.org/10.1016/j.jcl 
epro.2018.12.271 

Sustainable Employer Research Centre. (n.d.). Malaysia top 100 sustainable 
employer. https://www.100sdgcorp.com/. Accessed 30 Jan 2022. 

Tariq, S., Jan, F. A., & Ahmad, M. S. (2016). Green employee empowerment: A 
systematic literature review on state-of-art in green human resource manage-
ment. Quality & Quantity, 50, 237–269. https://doi.org/10.1007/s11135-
014-0146-0 

The Star. (2021, October 30). Greater GLC participation in nation 
building. https://www.thestar.com.my/business/business-news/2021/10/ 
30/greater-glc-participation-in-nation-building. Accessed 30 Jan 2022. 

The Sun Daily. (2021, August 11). Petronas chemicals named Malaysia’s top 
sustainable employer. https://www.thesundaily.my/business/petronas-chemic 
als-named-malaysia-s-top-sustainable-employer-DN8539647. Accessed 30 Jan 
2022. 

Thomas, D. A. (2014). Searching for significance in unstructured data: Text 
mining with Leximancer. European Educational Research Journal, 13(2), 235– 
256. https://doi.org/10.2304/eerj.2014.13.2.235 

Ting, I. W. K., & Lean, H. H. (2011). Capital structure of government-linked 
companies in Malaysia. Asian Academy of Management Journal of Accounting 
and Finance, 7 (2), 137–156. 

United Nation (UN). (n.d.). Human Rights. Available at https://www.un.org/ 
en/global-issues/human-rights. Accessed 30 Jan 2022. 

United Nations Department of Economic and Social Affairs (UNDESA). (2011). 
World economic and social survey 2011—The great green technological transfor-
mation. 

Valverde, J. M., & Avilés-Palacios, C. (2021). CE as a Catalyst for progress 
towards the SD goals: A positive relationship between two self-sufficient 
variables. Sustainability, 13. https://doi.org/10.3390/su132212652 

Vermunt, D. A., Negro, S. O., Verweij, P. A., Kuppens, D. V., & Hekkert, M. P. 
(2019). Exploring barriers to implementing different circular business models. 
Journal of Cleaner Production, 222, 891–902. https://doi.org/10.1016/j.jcl 
epro.2019.03.052

https://doi.org/10.1111/ijmr.12171
https://doi.org/10.1111/ijmr.12171
https://doi.org/10.1016/j.jclepro.2018.12.271
https://doi.org/10.1016/j.jclepro.2018.12.271
https://www.100sdgcorp.com/
https://doi.org/10.1007/s11135-014-0146-0
https://doi.org/10.1007/s11135-014-0146-0
https://www.thestar.com.my/business/business-news/2021/10/30/greater-glc-participation-in-nation-building
https://www.thestar.com.my/business/business-news/2021/10/30/greater-glc-participation-in-nation-building
https://www.thesundaily.my/business/petronas-chemicals-named-malaysia-s-top-sustainable-employer-DN8539647
https://www.thesundaily.my/business/petronas-chemicals-named-malaysia-s-top-sustainable-employer-DN8539647
https://doi.org/10.2304/eerj.2014.13.2.235
https://www.un.org/en/global-issues/human-rights
https://www.un.org/en/global-issues/human-rights
https://doi.org/10.3390/su132212652
https://doi.org/10.1016/j.jclepro.2019.03.052
https://doi.org/10.1016/j.jclepro.2019.03.052


HUMAN CAPITAL TRANSFORMATION FOR CIRCULAR … 357

Wade, B., Meath, C., & Griffiths, A. (2022). Capabilities for circularity: Over-
coming challenges to turn waste into a resource. Business Strategy and 
Environment, 31(6), 2658–2681. 

WageIndicator. (n.d.). Salary checks—World wide wage comparison. https://wag 
eindicator.org/. Accessed 30 Jan 2022. 

Watson, W. T. (2020). Human capital as an asset: An accounting framework to 
reset the value of talent in the new world of work. World Economic Forum. 
Available at https://www3.weforum.org/docs/WEF_NES_HR4.0_Account 
ing_2020.pdf. Accessed 30 Jan 2022. 

Weiland, S., Hickmann, T., Lederer, M., Marquardt, J., & Schwindenhammer, 
S. (2021). The 2030 agenda for SD: Transformative change through the SD 
goals? Politics and Governance, 9(1), 90–95. 

Whah, C. Y., & Guan, C. T. C. (2017). Malaysia’s protracted affirmative action 
policy and the evolution of the Bumiputera commercial and industrial commu-
nity (Economics working paper 2015–3, Yusuf Ishak Institute, pp. 336–373). 
Available at ISEAS Economics Working Paper 2015–03.pdf. Accessed 6 Feb 
2022. 

Wiek, A., Farioli, F., Fukushi, K., & Yarime, M. (2012). Sustainability science: 
Bridging the gap between science and society. Sustainability Science, 7 (1), 
1–4. https://doi.org/10.1007/s11625-011-0154-0 

Williams, S. J., & Adams, C. A. (2013). Moral accounting? Employee Disclo-
sures from a Stakeholder Accountability. 26(3), 449–495. https://doi.org/ 
10.1108/09513571311311892 

Wilson, J. P. (2021). Making information measurement meaningful: The United 
Nations, SD goals and the social and human capital protocol. Information, 
12(8). https://doi.org/10.3390/info12080338 

Womack, J. P., Roos, D., & Jones, D. (1990). The machine that changed the 
world. Scribner. 

World Commission on Environment and Development (WCED). (1987). Our 
common future. 

World Economic Forum. (2017). 5 things to know about jobs and skills in 
2017 . Available at https://www.weforum.org/agenda/2017/09/what-to-
know%20about-work-jobs-human-capital-2017/. Accessed 22 Feb 2022. 

World Economic Forum. (2020). We need to get netter at measuring the value 
of human capital-here’s how to do it. Available at https://www.weforum.org/ 
agenda/2020/10/why-we-need-a-new-human-capital-accounting-framew 
ork-and-how-to-get-there/. Accessed 30 Jan 2022. 

Wright, P. M., Dunford, B. B., & Snell, S. A. (2001). Human resources and the 
resource based view of the firm. Journal of Management, 27 (6), 701–721.

https://wageindicator.org/
https://wageindicator.org/
https://www3.weforum.org/docs/WEF_NES_HR4.0_Accounting_2020.pdf
https://www3.weforum.org/docs/WEF_NES_HR4.0_Accounting_2020.pdf
https://doi.org/10.1007/s11625-011-0154-0
https://doi.org/10.1108/09513571311311892
https://doi.org/10.1108/09513571311311892
https://doi.org/10.3390/info12080338
https://www.weforum.org/agenda/2017/09/what-to-know%20about-work-jobs-human-capital-2017/
https://www.weforum.org/agenda/2017/09/what-to-know%20about-work-jobs-human-capital-2017/
https://www.weforum.org/agenda/2020/10/why-we-need-a-new-human-capital-accounting-framework-and-how-to-get-there/
https://www.weforum.org/agenda/2020/10/why-we-need-a-new-human-capital-accounting-framework-and-how-to-get-there/
https://www.weforum.org/agenda/2020/10/why-we-need-a-new-human-capital-accounting-framework-and-how-to-get-there/


358 R. OTHMAN AND R. AMEER

Zaric, S., & Babic, V. (2020). Creating human capital responsive to requests of 
SD goals: Some evidence from Serbia’. KNOWLEDGE-International Journal, 
41(1), 17–21. 

Zhu, Q., Geng, Y., Sarkis, J., & Lai, K. H. (2015). Barriers to promoting eco-
industrial parks development in China. Journal of Industrial Ecology, 19, 457– 
467. https://doi.org/10.1111/jiec.12176 

Zoogah, D. B. (2011). The dynamics of green HRM behaviors: A cognitive 
social information processing approach. German Journal of Human Resource 
Management, 25(2), 117–139.

https://doi.org/10.1111/jiec.12176


Applying Circular Economy Thinking 
to Food Systems in the Hospitality Industry 

in Nigeria 

Adunola Okupe 

1 Introduction 

Nigeria is an oil-rich dependent nation with an estimated population of 
about 206.1 million, accounting for 50% of the West African Nations. 
The country’s population is projected to reach 400 million by 2050. 50% 
of the total population lives in urban centers. Nigeria’s GDP as of 2020 
is estimated to be $432 billion, which positions the country as the largest 
economy in Africa. However, the agricultural sector is not well organized 
and developed. As a result, the country relies on imported processed food 
and agricultural products estimated at $10 billion. As of September 2021, 
US food and agricultural exports to Nigeria reached $532 million—wheat 
importation accounted for 70% (Ebenezer, 2022). 

Foodservice is a dominant segment of the hospitality industry repre-
senting a significant proportion of the economy. The COVID-19 
pandemic highlighted certain risks within the food distribution system
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that led to unprecedented challenges within the hospitality industry; these 
challenges caused a strain on the operations of the industry as well as a 
decline in revenue; other impacts include job losses and a reduction in 
hotel occupancy (Bello & Bello, 2021). In Nigeria, the Federal Govern-
ment instituted a two weeks nationwide lockdown from the 30th of 
March 2020 to 13th of April 2020 in Lagos State—the economic capital 
of the country; Abuja—the Federal Capital Territory; and Ogun State. 
This was done to curb the spread of the virus, given the number of cases 
recorded within a short time in the country. The nationwide lockdown 
resulted in the shutdown of operations in several industries, including the 
Tourism Industry. The mandated movement restriction greatly impacted 
the hospitality sector food systems, hotel occupancy rate, etc. (Kimbu 
et al., 2021). Globally, 70% of the hotel staff were furloughed due to 
the low occupancy rate of hotel rooms (Alsetoohy et al., 2021). With 
the gradual off of activities in the industry, stakeholders have had to 
adapt to the new normal and consider crisis management strategies that 
can help mitigate some of the risks that may be presented in the future 
(Dayour et al., 2021). One of the avenues to reconsider is the exposure 
to the international supply chain for food and beverages and how to iden-
tify ways to rethink food systems and distribution in Nigeria’s hospitality 
industry. This chapter starts with an understanding and analysis of the 
food systems in hospitality, food systems, and sustainability. The impact of 
the pandemic on the food distribution system in the economy and the role 
of the circular economy in the food distribution system were reviewed. 
Findings from the descriptive and exploratory research conducted in West 
Africa to understand the coping mechanisms adopted by players in the 
hospitality sector during the pandemic were documented. Recommenda-
tions to guide stakeholders in the industry on how the food systems can 
be redesigned by adopting the circular economy thinking to forestall a 
future breakdown of activities in the industry. 

2 Food Systems in the Hospitality Industry 

The Nigerian hospitality industry is undergoing significant development 
and change with the rising middle class and demand for world-class hospi-
tality services. According to the W Hospitality Group 2022 report on 
hotel pipeline development in Africa, Nigeria is the third largest hotel 
development after the Egypt and Morocco market, with 255 and 344 
rooms planned to be developed in Lagos and Abuja, respectively, over
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the next four (4) years. This figure refers to the reported development 
pipeline activity by international and regional hotel brands and does not 
include local development activity for hotels and guest houses. 

The hospitality industry is a part of food distribution within the 
food system. Food systems involve all interlinked activities with different 
actors involved in the production, aggregation, processing, distribution, 
consumption, and disposal (loss or waste) of food products that come 
from activities of agriculture (including livestock), forestry, fisheries and 
food industries, alongside the broader economic, societal, and physical 
environments in which these activities are taking place (Nguyen, 2018). 
Furthermore, the food system encompasses the full value chain of all activ-
ities involved in food distribution, including human waste management 
and disposal (Ellen MacArthur Foundation, 2019). 

As shown in Fig. 1, the food system involves several activities under-
taken by different actors—from production to processing, retailing, 
and consuming, including storage and disposal, as demonstrated in the 
diagram. In reality, food systems involve multiple interacting value chains. 
These require a broad set of supporting services, including physical and 
market infrastructure, transport, financial services, information, and tech-
nology. Furthermore, the incentives and operating conditions for the 
actors are influenced by the institutional environment of policies, rules, 
and regulations (e.g., food safety and quality, financial, taxation, environ-
ment, etc.). Together these institutions create the formal and informal 
‘rules of the game’ that govern how the food system functions.

Food processing in Nigeria is underdeveloped due to poor infras-
tructure (power, water, roads) and high operating costs. As a result, 
the country remains dependent on imports to meet the demand for 
quality processed foods. In 2018, food imports from Nigeria represented 
10.9% of the total merchandise imports. Nigeria is a substantial net 
importer of agricultural products, with total imports of over USD 5.81 
billion (N2.21 trillion) in 2018 (Flander Investment and Trade, 2020). 
Imports are dominated by bulk/intermediate commodities such as wheat, 
rice, sugar, frozen fish, dairy products, vegetable oil, and other medium 
and consumer-oriented products. The top partner countries from which 
Nigeria imports food products are Brazil, China, the United States, the 
United Kingdom, Indonesia, and South Africa. Nigeria’s trade links with 
the United States remain strong, and South African firms are increas-
ingly establishing a presence in the West African market. Imports from 
Asia, especially China, have grown markedly in recent years, and China’s
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Fig. 1 Food system (Source Adapted from Foresight4Food Initiative, 2019) 

Fig. 2 Drivers of the food system
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investment in all sectors of the economy has experienced rapid growth 
(Flander Investment and Trade, 2020). 

The Nigerian hospitality industry is import-dependent, with most 
of the supplies for food and drinks imported from Brazil, China, the 
United States, the United Kingdom, and Ireland (World Integrated Trade 
Solution, 2019). According to Nigeria’s Federal Ministry of Agriculture 
and Rural Development (FMARD), Nigeria spends an estimated US$5 
billion on importing food and beverages annually (Vanguard, 2020). This 
observation is not unique to Nigeria and extends to other parts of the 
continent. Africa has more than 60% of the world’s arable uncultivated 
land, yet the continent spends about US$50 billion annually on food 
imports, most of which could be produced in Africa (Gakpo, 2020). 
Activities surrounding food are increasingly being linked to the sustain-
ability of the hospitality industry because it has far-reaching economic 
impacts on the actors within the industry. This is the need to consider 
sustainable approaches to food production and the role of the demand 
for locally produced/sourced food in addressing some of the sustainability 
challenges in the food system (Ellen MacArthur Foundation, 2019). 

3 Food Systems and Sustainability 

Food production is complex, with several actors working together to 
ensure adequate food provision. Actors include seed and fertilizer firms, 
storage, processing, large and small-scale retailers, and consumers (Szita & 
Toth, 2005). Nutrition has been identified to be one of the biggest 
problems that confront the global system, especially in developing coun-
tries. After Southern Asia, Africa is ranked to have the second largest 
share of the world’s undernourished people (36% in 2019). However, 
models developed pre-pandemic showed that the number of food-
insecure persons within the continent was expected to fall, as was the 
share of the region’s food-insecure population (Rosen et al., 2016). 

Global food production, distribution, and consumption patterns are 
highly unsustainable (Alam et al., 2021; Jurgilevich et al., 2016). In addi-
tion, about 30–50% of food meant for consumption is wasted within the 
food system (Stuart, 2009), implying a waste in productivity, energy, and 
natural resources as well as the cost of wasting food. The amount of food 
wasted globally varies across countries and usually depends on the size of 
income; level of economic usually depends on the size of income, level 
of economic growth, and urbanization (Chalak et al., 2016). Developed
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countries in Europe, North America, Oceanian countries, Japan, South 
Korea, and China account for 56% of global food waste (Lipinski et al., 
2009). On the other hand, less developed countries account for 44% of 
global food waste during the post-harvest and processing stages (Ishangu-
lyyev et al., 2019; Gustavsson et al., 2011). The cause for this is attributed 
to a series of issues ranging from technological limitations, labor and 
financial restrictions, and lack of adequate infrastructure for transporta-
tion and storage (Churchill et al., 2023; Gustavsson et al.,  2011). As a 
result, the African food system experienced significant changes, including 
a reduction in poor nutrition and an improvement in nutrition outcomes 
as undernutrition decreased from 33% to around 23% between the years 
1990 to 1992 and 2014 to 2016 (May & Mentz-Coetzee, 2021). 

Morawicki and Gonzalez (2018) defined food sustainability as 
providing enough food for the human population now and for future 
generations. According to the United Nations Global Impact (2008), 
food sustainability is the idea that food processing and production is done 
in a way that does not waste natural resources and is available to future 
generation without being detrimental to the environment or health. Food 
sustainability is one of the key aspects of world food program in 2019 
reports that 1 in 9 people in the world goes hungry every day, and a 
lot of people suffer from starvation and malnutrition. This is so rampant 
that the United Nations emphasized an intense change in the global food 
and agriculture system to tackle world hunger. The cost of food has been 
increasing over the years, with many central governments swinging into 
action to subsidize food prices. In 2008, food prices globally reached 
their highest level in 30 years, which was critical as the poverty rate 
also increased (UN Global Impact, 2008). These events brought about 
a catalytic drive toward discourse and action for food sustainability as a 
shift from this cause would result in global food and nutrition insecurity 
which transcends to the development of environmental, socio-economic 
human rights, developmental, security, and political challenges. 

There are two elements in the sustainability context of food; the food 
system and food security are integrated principles that must be aligned 
to ensure food sustainability. This includes sustainability along the entire 
value supply within the food chain, which includes producers, processors, 
distributor, consumer chain, optimal usage, and replacement of resources 
and wastage, which are crucial principles to ensure a sustainable food 
system. Furthermore, access to food is one of the fundamental human
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flights of every human on Earth at all times, as stated by the 1966 Inter-
national Universal Declaration of Human Rights. Therefore, an adequate 
food supply must be provided even during a crisis. 

4 Impact of COVID-19 on the Food Distribution 

in the Nigerian Hospitality Industry 

The pandemic revealed the fragility of the linear food system. It height-
ened the effects of food insecurity which were already being experienced 
in developing countries before the pandemic, with acute hunger and 
chronic malnutrition as a result of reduced income, natural hazards, polit-
ical unrest, lack of investment in the agricultural sector, export restric-
tions, inadequate food supply to cater to the increased global demand, 
and worsened climate change (Workie et al., 2020). The pandemic 
affected the global food supply system, starting from the production 
phase, processing, transportation, and wholesaling, to the retail (distribu-
tion) and consumption phases (Food & Agriculture Organisation, 2020). 
In addition, it revealed the weaknesses in the food system brought about 
by the disruptions in the global and local supply chain due to lock-
downs and the ensuing travel restrictions, which affect the processing and 
transportation of food crops, resulting in food crops wasting away on 
farms; and at the same time, people who lived in cities experienced food 
shortages (Bjornlund et al., 2022). 

The halt in operations in the hospitality industry, which were typically 
large-scale purchases of food products, led to reduced demand for food 
products, especially imported food products. For example, there was a 
disruption in the need for fish from large-scale buyers such as restaurants, 
hotels, and even markets (Fisheries Committee for the West Central Gulf 
of Guinea, 2020). This disruption in the supply chain of seafood and the 
reduced demand for fish led to the rise in the price of fish and other 
aquatic food. Furthermore, the cost of food production and transporta-
tion increased, resulting in the rise in staple food prices in the market, 
leading to heightened food security (WorldFish, 2020). According to 
the Global Alliance for Improved Nutrition, developing countries such as 
Rwanda, Tanzania, India, Ethiopia, Indonesia, Kenya, and Mozambique 
recorded a hike in food prices with the respective percentages of 19.5%, 
12.3%, 3.8%, 3.4%, 2.5%, 4.2%, and 10.5%, respectively (Global Alliance 
for Improved, Nutrition, 2020). In Nigeria, the prices of staple food 
items increased by about 80–120% (PriceWaterhouseCoopers, 2020). The
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devaluation of the Naira by 5.5% in 2020 and 7.6% in 2021 (Komo-
lafe, 2020, Onu & Alake, 2021) also revealed the risks inherent in the 
import-dependent hospitality sector—the lack of access to the ingredients 
for items offered on menus for hotels, restaurants, and bars, in particular, 
perishable foods which are in some instances ordered several times a week 
and flown into the country. 

Consumer demand for food changed with more awareness of and 
appreciation for locally grown food products from a wellness perspec-
tive (Alsetoohy et al., 2021), strengthening the case for a sustainable and 
localized food system. 

Certain themes emerge that are to be considered, even as the hospi-
tality industry restarts. Firstly, the exploration of how the hospitality 
industry in Nigeria can influence food demand and the strategies by 
which the industry can showcase and present locally grown food items 
for tourists and visitors. Secondly, how the industry can be an agent for 
sustainable food systems by redirecting the increase in demand for locally 
sourced food items toward sustainable food production, processing, and 
distribution. 

5 Circular Economy and Food Distribution 

System in the Hospitality Industry 

The circular economy has hitherto focused on the products side regarding 
manufactured goods. However, circular economy thinking can be applied 
to service like the hospitality industry. Food distribution is important 
as it requires goods (food) to be looped within the service provision 
context. In a circular food economy, food waste is eliminated by being 
redesigned into the food production system to ensure that the food waste 
as waste is a necessary ingredient for the further production of valuable, 
affordable, and healthy food which becomes accessible to everyone (The 
Conversation, 2021). 

Circular economy thinking advocates that the food system needs to 
eliminate the linear take-make-dispose consumption pattern by adopting 
strategies that ‘close’ the loop to reduce waste and reuse waste usage of 
materials/products. It is design-led, which means that at the stage of the 
design of the intervention, the loop is closed, which is different from 
what is observed with sustainability efforts within the food system, which 
are primarily focused on reducing already produced waste. The hospitality 
industry is revealed to be one of the most energy-intensive industries due
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to its multi-usage function and high usage of disposable products, water, 
and energy. As such need to embrace the practice of circular economy 
for waste management by adopting strategies to explore the adoption of 
locally grown food items into their menus (Juliao et al., 2019). 

The food system encompasses the entire food production value chain 
for human consumption. Hence, the system comprises activities from 
agricultural activities with subsections such as handling, transporta-
tion, storage, processing, distribution, consumption, waste management, 
and disposal (Ellen MacArthur Foundation, 2019). The current food 
system has been instrumental in growing the population, developing the 
economy, and increasing urbanization across the globe, yet the myriad of 
advantages the system brings also comes with its own cost. Therefore, the 
model must be more fit for a sustainable long practice. 

The linear food production model, which extracts finite resources from 
the earth, is estimated to cost the world a total of 5.7 trillion dollars 
which is attributed to the way food is handled in the food value chain; 
hence, the model in itself is wasteful, polluting, and harmful to the natural 
environment. The drawback of the current linear food production model 
results in environmental, economic, and health degradation; thus, the 
model’s impact on people is one of the leading causes of some diseases 
associated with man’s health. Furthermore, the devastating impacts of 
the linear food model result in releasing harmful oxidants like ammonia, 
which can mix up with other harmful pollutants in the atmosphere, 
contaminating the environment (Pozzer et al., 2017). The associated risks 
involved in this model severely impact economies with their associated 
costs. Following the growth in urbanization, cities offer a unique pathway 
for transformation geared toward the circular path, as an estimated 80% 
of food is expected to be consumed in cities by 2050 (Ellen MacArthur 
Foundation, 2019). Urban food actors, through emerging trends and 
technological advancement, can influence this shift by getting more value 
for food consumed, thereby influencing what food is produced and how 
it is also produced. 

In more recent times, consumers are shifting their preference to plant-
based protein, a more regeneratively grown food; consumers are also 
paying more attention to where and how food is grown, which offers 
an opportunity for patronizing locally grown food items. Technological 
advancement is opening new possibilities for easy access to healthy meals 
by consumers.
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The circular economy for the food system offers a pathway for 
designing out waste and pollution in the environment, keeping mate-
rials in use, and regenerating the natural system, which improves the 
food production process and offers an improved access to healthy and 
nutritious meals. The hospitality industry can reimagine the current food 
system by adopting the circular economy model to promote a much 
healthier, diverse, and resilient food system. This can only be achieved 
through collaboration with actors within the food value chain; hence, the 
industry can encourage local actors to source food grown regeneratively 
and locally, make the most of food, and encourage the sales of healthier 
food in the market. 

Through the circular economy, local sourcing of food regeneratively 
can help the hospitality industry increase its resilience in food supply by 
creating partnerships with a diverse range of suppliers, hence managing 
the industry’s volatility to shocks. It can also support the expansion of 
growing a variety of crops fitting for the local environment; the popu-
lace can also become encouraged to adopt healthier diets and reduce 
food waste. It also offers an opportunity to reduce excess packaging, thus 
reducing the number of actors in the food distribution chain (Barber, 
2014). 

By making the most of food, societies focus on reducing food waste 
and designing out the concept of food waste altogether. This entails the 
transformation of by-products into new reusable products. Hence, urban 
centers can serve as a hub for redesigning food waste instead of being 
just a final destination for food. A significant amount of food consumed 
globally is structured to suit the design of certain food brands, retailers, 
restaurants, and other food providers. These providers have significantly 
impacted man’s food preferences and consumption patterns, particularly 
in cities. Hence, these brands can use their influence to educate people 
about adopting the regenerative food system. Additionally, in discour-
aging food waste, marketing efforts can be tilted toward positioning 
delicious food and products as easy and accessible choices. 

The circular economy enhances the traditional sustainability 
approaches based on an eco-efficiency technique through the combi-
nation of economic advantages, reducing the costs of input, managing 
supply risks, and reducing associated externalities (Ellen MacArthur 
Foundation, 2013) and also ensures the propagation of a greener 
economy through the promotion of more efficient and ecological use of 
resources and innovative business models [Stahel, 2016].
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6 Circular Economy in the Tourism 

and Hospitality Industry 

A growing body of knowledge recognizes the importance of sustainability 
to the tourism and hospitality industry (Boley, 2011). While the concept 
of circular economy has taken cognizance across sectors like the agri-
culture and construction sector within the Chinese economy, there has 
been a limited application of the circular economy to the tourism and 
hospitality sectors (Ming, 2006). Similarly, Pattanaro and Gente (2017) 
reached the same conclusions, arguing that research work and academic 
debate about the circular economy within the tourism industry are quite 
scarce. The application of the circular economy to the tourism industry 
has inherent benefits present in its application largely because of the 
multiplier effects it has on an economy and its ability to boost circular 
flows between suppliers and customers. For example, Ming and Shu 
(2007) emphasized the application of circular economy in the tourism 
industry as its application can encourage the sustainable use of resources 
which could lead to the enhancement of the efficiency of the industry, 
thus enabling the industry to contribute more to the advancement of 
sustainable development. Similarly, Green Tourism (2016) opined that 
encouraging and applying circular economy tourism ensure that tourists/ 
travelers assume a responsible approach during all periods of their stay, 
from when they prepare for a trip then through when they prepare for 
a trip to their local experience. In light of showing commitment to the 
circular economy within the tourism and hospitality industry, hotels can 
give priority to local, natural, recycled, recyclable, and seasonal prod-
ucts as an avenue of managing waste and maximizing recycled waste 
that is inherent in hotel operations (Jones & Wynn, 2019). Regarding 
using this in the hotel business, food systems can be bolstered, hence 
ensuring its circularity. However, developing the circular economy frame-
work within activities of the tourism industry is quite intricate and hence 
entails the application of effective policies and advocacy geared toward 
the advancement of green consumption (Ming & Shu, 2007). Integrating 
elements of the circular economy into the business models of small and 
medium-sized enterprises can ensure an easy transition toward a circular 
economy within the tourism and hospitality sectors (Manniche et al., 
2019). The Ellen MacArthur Foundation, Sun, and Mckinsey Center for 
Business and Environment (2015) emphasized that the concept of circular 
economy is preset on these principles—that is, preserving and improving
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natural capital, optimizing outputs from resources in use, and ensuring 
the system’s efficiency by removing negative externalities. Observing these 
themes would adequately attend to the subject of sustainability and 
hence complement the need for companies to be sensitive enough to 
the needs of their stakeholders, as suggested by the stakeholder theory 
(Jones & Wynn, 2019). Beyond the theoretical understanding of the 
circular economy, Welford (2016) argued that policies and strategies 
are imperative in translating theories into practical reality. Tech is espe-
cially important in empowering leaders in the industry to make informed 
and intelligent decisions regarding circular economy and sustainability, 
which is the case for practical applications within the food system in 
Africa. Therefore, technology can be useful in addressing food distribu-
tion and kitchen resource sharing between restaurants and organizations 
(e.g., NGOs that feed the poor/those in need of surplus items, etc.) 

7 Methodology 

This was exploratory and descriptive research conducted in Francophone 
and Anglophone countries of West Africa for two months to under-
stand hospitality managers’ response and recovery options. The research 
adopted the quantitative data collection method with a sample size of 
70. The study population includes hotel managers, food and beverage 
managers, chefs, hotel owners, and restaurant managers. In addition, self-
administered questionnaires were shared online with respondents from 
the hospitality industry—bars, restaurants, hotels, and cafes. 

8 Research Findings 

Figure 3 reveals that the challenge in the supply of ingredients, the change 
in need of customers, and the difficulty in meeting customers’ demand 
were the greatest impacts COVID-19 had on the industry. In addition, 
about 34% of respondents reported having changes and bottlenecks in the 
supply of raw materials due to the steps taken by governments to curb the 
spread of the pandemic, which included partial or total lockdowns in some 
cases. The lockdowns created bottlenecks in movement, which obstructed 
the supply of raw materials to businesses in the hospitality sector.

In addition, customers’ demands changed due to precautions taken to 
curb the spread of COVID-19. This made it difficult for businesses in 
the hospitality sector to meet customer demands meet customer demands
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Fig. 3 Covid 19 impact on business

effectively. As a result, there was a deficit in the supply of food items 
on the menu as demanded by consumers. Furthermore, the pandemic 
heightened the weaknesses in the food system as there were disruptions in 
the global and local supply chain because of lockdowns and travel restric-
tions, which led to food crops wasting away on farms; the same was also 
the case for people who lived in cities who experienced food shortages. 

Figure 4 reveals the pandemic’s impact on the industry’s service offer-
ings. Approximately 4 out of every 10 businesses pivoted to take away 
menu; approximately 2 to 3 out of every 10 either closed down or cut 
down on the number of staff, while 1 out of every 10 had to change 
menu. Many businesses, especially restaurants in West Africa, pivoted 
to take away as a strategic means to keep business afloat during the 
lockdown. The change in the menu resulted from the restrictions on 
movement, and as such, there were difficulties in getting certain food 
items. Businesses closed down completely because they had to follow 
government directives in a bid to reduce the spread of the disease.

Figure 5 reveals that businesses sourced their ingredients from other 
local vendors, and the sector was still hugely affected because only 
about 3% of businesses generate their raw materials/ingredients in-house. 
The 71% that source from other local vendors is indirectly affected 
since some of those local vendors also make up the 11% of businesses 
that import ingredients/raw materials from other countries, which were
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Fig. 4 Covid 19 impact on service offering

Fig. 5 Source of ingredients during the pandemic 

greatly affected due to the global pause on trans-border trade during the 
period. 

Figure 6 reveals that 91% of the respondents opined that they will 
consider including more locally sourced food items in their menu. The 
respondents adduced that there are lots of reasons guiding their choices, 
such as the fact that the preference of customers is subject to change 
which is the case now; also because including locally sourced food items
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Fig. 6 Business desire to include locally sourced food items in menu 

could help them strengthen local engagements because it also helps them 
cut costs which impact positively on their profits, of the respondents also 
argue that imported food items are highly inflated, and hence, there is 
a greater need to patronize local food items because over 70% of their 
customers are locals. 

In addition, about 9% argue that they do not consider including locally 
sourced food items on their menu for the following reasons, because 
there was low patronage when other businesses adopted it. Some respon-
dents of the 9% (hotels and restaurants) argue that their business is not 
interested in running a full-option restaurant because they are an interna-
tional brand with a lot of patronage from customers who are expatriates, 
save cost, and have a positive impact on profit. This can be attributed 
to increased health consciousness and the fact that most customers are 
indigenes within the country. 

Figure 7 reveals that 76% of the respondents responded that there 
is more demand for locally sourced food on the menu. This was espe-
cially true during the COVID-19 pandemic as more customers became 
conscious of their food with less demand for imported items. However, 
24% of the respondents from the hospitality industry also argued that they 
are yet to see any demand for locally sourced food on their menu.



374 A. OKUPE

Fig. 7 Customer’s demand for locally sourced food 

9 Discussion of Findings 

The findings from the research revealed the crisis created within the food 
distribution system of the industry. The crisis can mainly be attributed 
to the global and local supply chain disruptions because of lockdowns 
and travel restrictions. The findings of scholars can corroborate this. The 
pandemic had consequences on the seafood trade such that the industry 
witnessed a disruption in the demand for fish, particularly from buyers 
who are patronizers in large scale as well as restaurants, hotels, and 
even markets (Fisheries Committee for the West Central Gulf of Guinea, 
2020). Historical events have shown the highly sensitive nature of the 
hospitality industry to negative external factors such as war, economic 
downturn, natural disasters, and wars. These catastrophes have severely 
impacted the hospitality industry’s different sectors (Kim et al., 2005). 
Some of these events negatively impacted the sector, but none of those 
crises compared to the kind of impact COVID-19 had on the sector 
(Moreno et al., 2021). The spread of the coronavirus has altered the 
global scenario of how things are done (Moreno et al., 2021). The 
pandemic created crippling effects on many sectors of the economy as 
well as shocks but especially had a severe impact on the hospitality 
sector (Moreno et al., 2021; Sigala, 2020). A report from the United 
Nations World Tourism Organization (UNWTO, 2021) estimated that 
international tourist arrivals globally declined by 74%, impacting tourism 
revenue. The effects of the pandemic on the hospitality sector are unique, 
which necessitates the demand for research on crisis management and 
planning for the sector (Rivera, 2020).
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A crisis management framework adopted by organizations incorpo-
rates elements of the ‘capacity to prevent, contain, recover and learn’ 
from different aspects of crises (Ghaderi, 2021; Kovoor-Misra, 1996). 
For example, Pearson and Mitroff (1999) proposed a five-stage crisis 
management framework: (1) Detection; (2) Preparation and Prevention; 
(3) Damage Limitation; (4) Recovery; (5) Learning. All five stages are 
very important for managing a crisis, but the most important is prepara-
tion and the ability to limit the damage, as this is necessary to prevent 
damages that may have consequential impacts. For example, during the 
surge of the pandemic in Nigeria, COVID-19 affected the hospitality 
industry so that it could not meet its customers’ demand. 

The adoption of the circular economy framework is imperative for a 
country like Nigeria due to the many benefits of its adoption. For Nigeria 
as a country, the model promotes the design of products and services that 
will reduce the depletion of natural resources and environmental degra-
dation. Furthermore, the circular economy will help the country reduce 
its dependence on imported goods as well as stimulate economic growth. 
Deployment of the circular economy in the food system in Nigeria. 

10 Concluding Remarks 

This chapter contributes to the limited research gap on the circular 
economy in the tourism industry, especially in the hospitality sector. 
It further contributes to the emerging academic and practical discus-
sions about the circular economy as an opportunity for food systems to 
incorporate locally sourced menus in hospitality operations. 

A circular economy provides a framework in which society can create 
a cross-sectoral policy to support varied initiatives in different ‘parts 
of the circle’ to break away from the linear and extractive model to 
a more sustainable mode of production and consumption. Its concept 
has become popular among governments and businesses as a way to 
promote sustainability based on restorative and regenerative production 
and consumption systems, particularly in North America, Europe, and 
some Asian countries such as China and Japan, but opportunity exists for 
this in Africa too. 

Transitioning to a circular economy will lead to economic develop-
ment. Jobs will be created, and the citizens’ standard of living will 
improve. There will be a reduction in the use of natural resources and 
thus its preservation for the next generation. As a result, we will have
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a safer environment and reduce the depletion of ozone layers. This is 
expected to increase life expectancy. 

Circular economy sustainability solutions include supporting local food 
supply chains with less waste, closing nutrient loops, pricing the true 
cost of resource consumption and losses in natural capital, and creating 
policy mechanisms to promote recovery and reduce loss of critical raw 
materials in particular. In addition, a circular food economy through 
the hospitality sector provides opportunities for tourist experiences to be 
enhanced through food, trips, and food souvenirs. Digital technology can 
be harnessed to intensify this enhancement further—food is a strong way 
through which local culture can be experienced. 

11 Actionable Recommendations 

The hospitality industry can reimagine the current food system by 
adopting the circular economy model to promote a much healthier, 
diverse, and resilient food system. This can only be achieved through 
collaboration with actors within the food value chain; hence, the industry 
can encourage local actors to source food grown regeneratively and 
locally, make the most of food, and encourage the sales of healthier food 
in the market. The following are recommendations that industry players 
can consider:

. Engaging in supportive policy frameworks, innovations, financial 
instruments, and communications to encourage participation by a 
wider audience will suffice in creating the enabling conditions for a 
shift in the system.

. Companies play an important role in the circular economy because 
they are responsible for creating products and services. Public aware-
ness is needed to sensitize people on the importance of the circular 
economy in hospitality—for food but also in an even wider/broader 
context—and there is the need to provide circular economy capacity 
building for the hospitality sector (including private and public 
sector agents).

. Adopting administration-focused practices, such as green certifica-
tions and CSR (corporate social responsibility), is also important 
contributory factor to positively drive and influence customers’ deci-
sion since it reduces consumers’ perceived uncertainty and risks with 
food products.
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. Adopting green restaurants’ strategy in the hospitality industry can 
promote recycling and composting, water and energy efficiency, and 
waste management, and it could as well offer the option of locally 
grown or organic food on the menu while also devoting efforts to 
the three Rs (reduce, reuse, and recycle) and the two Es (energy and 
efficiency). 
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Circular Economy in Turkish Manufacturing 
Sector: The Roles of Green Manufacturing 
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1 Introduction 

Today, manufacturing systems are responsible for 35% of all global elec-
tricity use, generating 20% CO2 emissions and accounting for a quarter 
of all extractions of primary resources (World Economic Forum, 2018). 
To prevent environmental damage, companies need to transform their

N. Ç. Yıldız · Z. B. Avunduk (B) 
Business and Economics Discipline, Vocational School of Social Sciences, 
Istanbul University-Cerrahpaşa, Istanbul, Türkiye 
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production systems circularly. This can be possible by developing creative 
and innovative methods in product/service, process, marketing, and 
management systems. Innovation is a critical success factor for trans-
forming manufacturing techniques into greener methods. According 
to Florida (1996), adopting process innovations creates incentives for 
adopting environmentally conscious production strategies D4. Therefore, 
all innovation types (product/service, process, etc.) actualised by firms to 
realise sustainable production within the scope of a CE are more expressed 
explicitly with the concept of eco-innovation. For instance, a successful 
example of eco-innovation in the automobile industry is demonstrated by 
BMW’s automobile recycling strategy in Germany. BMW has initiated a 
design for disassembly, which may result in the first 100% fully recyclable 
cars (Hart, 1995; Sezen & Çankaya, 2013). 

Turkey, whose greenhouse gas emissions have increased by 130% in 
the last 30 years, may experience severe losses in its exports to European 
Union (EU) countries if it does not reduce its emission intensity (World 
Wide Fund for Nature) because “in December 2019, the EU announced 
the European Green Deal to create a climate-neutral continent by 2050 
(Acar et al., 2022, p. 8162).” “A national circular economy roadmap has 
not been devised yet in Turkey to date; however, the Green Deal Action 
Plan announced in July 2021 by the Ministry of Industry and Trade 
has considered the implementation of circularity principles in Turkey. 
Furthermore, as part of Turkey’s efforts to integrate into the EU, legal 
harmonisation has been undertaken to match the EU’s current legislative 
frame on waste and circularity issues” (KPMG & SKD Türkiye, 2022, 
p. 6). According to the EU Commission’s “Fit for 55” legislative package, 
a carbon emission limit value will be set for each product imported by the 
EU, and an additional customs duty of 55–60 Euros on average will be 
applied for each ton of excess carbon emission for products exceeding 
these limit values, environmentally friendly (Yılmaz, 2022). This situation 
may reshape the concept of competitive advantage and closely affect coun-
tries exporting to the EU, such as Turkey. This situation may reshape the 
concept of competitive advantage and closely affect countries exporting 
to the EU, such as Turkey. This is because low-emission countries can 
trade with the EU tax-free or with low taxes; additional carbon costs will 
arise for countries with high emission values, such as China and Turkey. 

Emerging countries must contend with many challenges because 
increased economic activity causes a simultaneous upward movement in 
energy demand (especially fossil fuels such as oil, gas, coal, etc.) (Shan
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et al., 2021). Along with the industrial revolution, the intensive increase 
in production since the nineteenth century, the excessive and wasteful 
use of natural resources, the mixing of toxic chemicals and greenhouse 
gases due to production into nature, and the pollution/destruction of 
wastes have adversely affected the environment and resources (Mao & 
Wang, 2018). As a result, the earth is under threat of deterioration due 
to greenhouse gas emissions from the excessive use of fossil fuels (Alam 
et al., 2021; Ding et al., 2021) and the harmful methods used in the 
industry. Thus, enterprises face pressure to change production methods 
from linear to circular, reinforcing the need to evaluate their performance 
on sustainability issues (Erdiaw-Kwasie et al., 2023; Gupta et al., 2021). 
The CE is an economical approach that replaces the “end-of-life” concept 
by recycling, reducing, recovering, and reusing materials in manufacturing 
processes (Kirchherr et al., 2017). Therefore, CE can be used to minimise 
the usage of resources, decrease waste generation (Abreu & Ceglia, 2018; 
Bag et al., 2020; Kalmykova et al., 2018; Schroeder et al., 2019), and 
reuse wastes by processing and recycling instead of being garbage, etc., 
can be seen as most appropriate and a holistic way of how to transform 
the manufacturing methods towards a sustainable manner. 

Integrated CE reduces waste, retains value for long periods, reduces 
the use of primary resources, and provides socio-economic benefits within 
closed loops (de Jesus & Mendonça, 2018; Hailemariam & Erdiaw-
Kwasie, 2022; Kirchherr et al., 2018). Besides promoting sustainable 
development, CE decouples economic growth from resource depletion 
and environmental degradation (Babbitt et al., 2018; Hofmann, 2019; 
Murray et al., 2017). It is widely acknowledged that accelerated transi-
tions from linear to circular paradigms are required (Haas et al., 2015) 
despite significant efforts and attention given to circularity. The global 
circularity rate is just 8.6% (Haas et al., 2015). Organisational adoption 
of CE practices is less well understood in emerging economies (Blomsma 
et al., 2022; Haas et al., 2015). Kirchherr and van Santen (2019) found 
that only 5% of articles on circular economies were written by authors 
from emerging and developing countries. 

CE can be effectively categorised into three layers: micro, meso, and 
macro (Yuan et al., 2006). Enterprises act first by innovating at the 
micro-level or individual firm-level (Ruggieri et al., 2016), and CE mainly 
focuses on GM and eco-design strategies and applications. Second, the
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aim is to develop an eco-industrial network that benefits regional manu-
facturing systems and the environment at the meso-level. Finally, the 
macro-level comprises CE in regions, provinces, and cities (Sousa-Zomer 
et al., 2018; Yuan et al.,  2006). This study examines CE in terms of 
the micro-(firm)level. To tolerate the damage to natural resources and 
to reduce environmental, economic, and social costs, it is urgently vital 
for firms to abandon production methods that harm nature and adopt 
GM (clean production) methods. GM is “the continuous application of 
an integrated preventive environmental strategy to processes, products, 
and services to increase overall efficiency and reduce risks to humans and 
the environment” (UNEP—UN Environment Programme). It includes a 
condition for achieving environmental improvements in new products/ 
services, process development, and contribution to a more sustainable 
world (Glavič & Lukman, 2007). Firms are changing their processes from 
traditional methods to circular models to become sustainable. 

Considering the significance that the use of renewable resources, waste 
recycling, redesign, eco-innovation, remanufacturing, and such produc-
tion techniques will play in meeting future needs, it is surprising that so 
little work has been done on understanding the transformation of busi-
nesses applying GM and innovation to transition to a CE in emerging 
country settings. The discussion about CE is still highly shallow, and 
the implementation could be more (Franco, 2017; Lieder & Rashid, 
2016). Thus, this paper aims to contribute to the literature from the 
perspective of an emerging country by exploring, understanding, and 
inferring the motivation behind the sustainable—GM practices of Arçelik, 
which is Turkey’s largest white goods company and Europe’s second-
largest manufacturer of, according to the market share ranking based 
on quantity. As it is one of the leading firms in sustainability and has 
succeeded in being carbon neutral in global manufacturing with its carbon 
credits that is the reason we have chosen the case of Arçelik in this 
study. Furthermore, this study follows the Natural Resource-Based View 
(NRBV) theory as it offers a valuable lens for evaluating the context of 
the circular organisation. 

Following the introduction section, the rest of the paper is structured 
as follows: in Sect. 2, the theoretical background of the field has been 
revealed by literature review; in Sect. 3, the methodology is described; 
and in Sect. 4, the research findings are given. Finally, Sect. 5 includes 
the conclusion of the research, implications, and discussion.
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2 Literature Review 

In the linear economic approach, starting from the production process 
planning, businesses continue their activities with a low-cost structure, 
high sales, and excessive profit motive, ignoring the fact that natural 
resources, which have a crucial place in production factors, are scarce and 
can be exhausted. On the other hand, consumers throw these products 
as garbage when the ability of the products to meet their needs is lost 
or when their intended use is over. Businesses and consumers who are 
not yet aware of the importance of sustainability do not question what 
happens to the products after they are thrown away. In this respect, the 
linear economy approach is called the “take-make-dispose” system. In 
contrast to the “take-make-dispose” linear model, a CE is regenerative by 
design and purpose to decouple growth from the consumption of limited 
resources (Ellen Macarthur Foundation, n.d.). 

The focus and perspective shifted towards a circular economy model 
from 2005 onwards, mainly due to the realisation of the increasing future 
supply–demand mismatch and the limited nature of resources (Goyal 
et al., 2018). CE involves creating a closed-loop ecosystem for effectively 
utilising resources and conscious consumption. This implies reconfig-
uring the material flows from a resource-product-waste (linear) approach 
towards a resource-product-renewed resource (closed-loop) system. This 
new economic model to use natural resources efficiently creates a waste-
free and resilient ecosystem, thanks to adopting the 3Rs principle 
(reducing, reusing, and recycling). Joshi et al. (2006) propose to fulfil 
the 6Rs concept (recovering, reusing, recycling, redesigning, reducing, 
and remanufacturing) to achieve the goal of sustainable production, 
which consists of six stages of material flow in a product life cycle, 
compared to the traditional 3Rs concept (Yan & Feng, 2014). More-
over, Kristensen and Mosgaard (2020) classified micro-level CE in nine 
dimensions beyond 6Rs according to the results of data-driven coding 
in their research. These are recycling, remanufacturing, reuse, resource 
efficiency, disassembly, lifetime extension, waste management, end-of-life 
management, and  multidimensional indicators. 

The CE approach has gained growing attention in business and 
academia (Geissdoerfer et al., 2017). However, analysis and discussions 
about CE development are mostly done from resource deficiency and 
environmental impact perspectives, leaving the economic benefits of 
industrial actors and the firm level missing (Lieder & Rashid, 2016).
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Nevertheless, particularly at the micro-level, CE implementation is still 
limited (Ghisellini et al., 2016; Linder & Williander, 2017; Sousa-Zomer 
et al., 2018). This shortcoming in the CE research is crucial because 
fundamental activities for successful CE implementation, such as the 
application of GM, new product/service design, the transformation of 
processes, business models, usage of renewable energy, restructuring/ 
greening of the supply chain, and choice of materials are in control 
and therefore finally determined by production firms with the underlying 
motivation of gaining economic benefits (Lieder & Rashid, 2016). More-
over, the micro-level requires multiple changes, such as the collaborative 
new business model development (Lieder & Rashid, 2016) and distinctive 
strategies to develop the circularity of the manufacturing systems (Winkler 
et al., 2011) (i.e., GM/cleaner production) in the CE adoption. 

There is increasing attention being paid to CE adoption in schol-
arly discourse. Recently, several studies have highlighted the importance 
of speed in systemic transitions, despite the widespread applications of 
circular strategies (Blomsma & Brennan, 2017), as well as the rapid 
adoption of circular approach by many sectors (Bauwens et al., 2022; 
Haas et al., 2015; Mathivathanan et al., 2022). Therefore, CE research 
is now focused on creating a circular disruption (Droege et al., 2022; 
Neligan et al., 2022). The circular disruption process results in a 
systemic, widespread, and rapid shift from the destructive “take-make-
use-dispose” model (Blomsma et al., 2023). It uses circular strategies 
to reduce resource consumption and structural waste (Bauwens et al., 
2022). The effects of a circular rebound are reduced or negated by a 
circular disruption, as Zink and Geyer (2017) noted. Over the past few 
years, it has become increasingly apparent that CE adoption and disrup-
tion are hindered by barriers (de Jesus & Mendonça, 2018; Kirchherr 
et al., 2018). As a critical driver of eco-innovative practice in developed 
economies, organisational factors and CE adoption have been extensively 
theorised and discussed (Bag et al., 2020; Bossle et al.,  2016; Yadav et al., 
2020), but little empirical evidence exists for the manufacturing sector in 
emerging economies. 

Eco-innovation has been recognised as a critical factor in developing 
competitive technologies and new business models that allow “environ-
mental benefits,” including greater efficiency in consumption and use of 
resources. Eco-innovation acts as a catalyst in the transition from a linear 
to a CE model (Pichlak & Szromek, 2022) and plays a central role in 
transforming the linear system into an economic system characterised by
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circular flows of resources (Doranova et al., 2016). Eco-innovation has 
also been a key economic growth driver (Sezen & Çankaya, 2013). 

In the manufacturing system of the firm, GM is one of the essen-
tial strategies that can be considered preparatory towards CE (Bilitewski, 
2012; Ghisellini et al., 2016). Pollution prevention and zero waste 
(Veleva et al., 2017), two of the CE’s main goals, can only be achieved 
through GM principles (Bilitewski, 2012). Florida (1996) drew atten-
tion to the importance of zero emissions, which emphasises eliminating 
all environmentally damaging byproducts from the production process 
within the scope of GM. Florida also stated that the types of pollu-
tion prevention in production to process improvement are: recycling, 
improved process technology, new product and process technology, closed-loop 
system, conversion to substitute fuels, and  others. However, firms’ processes 
to implement a circular business model are still unclear at the micro-
level (Urbinati et al., 2017). Jayal et al. (2010) propose adopting the 
6Rs approach, i.e., recycle, reduce, reuse, redesign, remanufacture, and 
recover, which ensures diminished resource usage and energy in the 
production process. Although some CE implementation strategies involve 
GM, eco-innovation, and waste management (Ghisellini et al., 2016), 
further studies are needed to explore the extent to which these strategies 
are implemented and individual companies’ journeys to the CE transition 
(Franco, 2017). This need creates a research gap in the field. 

GM expresses a cumulation of activities in the production area oriented 
to decrease pollution, reduce the environmental impact of the produc-
tion process, and adequately manage waste following legal and normative 
compliance with CE principles. It is strongly connected with greening the 
production processes, cleaner production, clean technologies, recycling, 
remanufacturing, and reusing waste, focusing on reducing greenhouse 
gases. Cleaner production is accounted for processes (saving raw materials 
and energy, reducing the use of toxic substances, emissions, and waste) 
and products/services (reducing impacts along the life-cycle) (Afum 
et al., 2020; Draghici & Ivascu, 2022; Huiling & Dan, 2020). Dheeraj 
and Vishal (2012) defined GM as adopting reliable, fast, and energy-
efficient manufacturing processes and equipment towards reducing waste 
and enhancing productivity. GM also includes generating processes that 
utilise inputs with lower environmental impact, as well as processes 
that are profoundly productive with nearly zero waste and pollution 
(Ghazilla et al., 2015), perceived as highly efficient production systems 
and processes that utilise inputs that generate minimal/zero pollution
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and eliminate waste, thereby significantly reducing the negative impacts. 
To prevent contamination, some of the GM practices are; decreasing 
the usage of raw materials, energy, and solid waste, reusing products as 
well as renewable materials, recycling water and clean energy, redesigning 
processes and products, and employee training regarding product stew-
ardship practices (Ghazilla et al., 2015). Also, GM provides several 
benefits: cost reduction, reduced carbon footprint, the efficiency of the 
number of raw materials, and improved production time, image, and 
brand (Draghici & Ivascu, 2022). Thus, the essential rationale is that GM 
provides sustainability by increasing productivity in CE. 

3 Methodology 

This research adopts the case study method to understand how busi-
nesses are transforming their manufacturing methods to become more 
sustainable and greener by adopting CE principles. The case study 
approach is defined as “a research strategy which focuses on under-
standing the dynamics present within single settings,” and “case studies 
typically combine data collection methods such as archives, interviews, 
questionnaires, and observations” (Eisenhardt, 1989, p. 534). Qualita-
tive research, in terms of its in-depth interviews, enables us to understand 
the organisation’s fundamental issues, motivations, and intentions (Arda 
et al., 2017). We utilised a case study design to investigate a contempo-
rary phenomenon about the limited extent of information over which the 
researchers had little control (Yin, 2009). 

Researchers generally assume that case studies should merely rely on 
qualitative data. This is a misconception, as no empirical research methods 
use a single data type. Data in the case study method are collected by 
multiple means that may consist of potential qualitative data sources, such 
as interviews, direct observations, documentation, historical records, and 
quantitative data sources (e.g., surveys). Multiple data sources enhance 
data credibility (Patton, 1990). In addition, case study data often provide 
advantages in integrating perceptual and objective data. This integration is 
particularly significant in business research. Thus, using a variety of data, 
including the combination of subjective and more objective factual knowl-
edge, may add much to our understanding of organisational processes and 
outcomes. Each data source is one piece of the puzzle, with each element 
contributing to understanding the phenomenon. This convergence adds 
strength to the results.
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In the pre-interview stage, the authors prepared specific questions on 
sustainability, CE, GM, and innovation (please refer to the Appendix for 
the questionnaire). The questionnaire was developed in a 3-stage process. 
Firstly, a theory-based version of the questionnaire was prepared. This 
version was reviewed by three academicians and high and middle-level 
managers from different fields in the company. Secondly, the initial ques-
tionnaire was modified to accommodate the suggestions and comments of 
these specialists. The final version of the questionnaire, which contains the 
feedback from the second interview, was prepared at the last stage. Then, 
the managers were contacted and requested to meet with a cover letter 
and a list of interview questions. Next, a set of semi-structured interview 
questions was prepared as mentioned above to start a research discussion. 
Finally, primary data were collected through face-to-face interviews with 
open-ended questions gathering views and opinions from senior middle-
level managers and specialists in three departments (marketing, R&D, and 
sustainability) in Arçelik Global. The work experience years of managers 
vary from R&D specialists who began to work recently to senior managers 
with more than 15 years of experience. 

In-depth interviews were conducted with 12 experts through a focus 
group study and took approximately 3 hours. Interviews were conducted 
in Turkish, then summarised and translated into English. Besides the 
primary data, supplementary data was collected from secondary sources 
such as published reports, company websites, newspapers, trade maga-
zines, and other media reports. In the case of study research, documents 
are typically used to corroborate and augment evidence from additional 
sources. According to Kotlar and De Massis (2013), these secondary 
data sources provided a richer context to understand firms’ goal-setting. 
Finally, the qualitative research findings aim to theoretically evaluate 
Arçelik’s strategic practices in terms of NRBV. 

4 Research Background and Findings 

4.1 Company Profile 

Arçelik has been chosen as the sample in this study to examine sustain-
able manufacturing strategies from a developing country perspective. 
This single case study was selected because it permitted an in-depth and 
rich investigation of the study’s phenomena compared to multiple case 
designs (Siggelkow, 2007; Yin,  2009). As an emerging market leader
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firm Arçelik, controlled by Koç Group, is the only Turkish conglom-
erate within the Fortune’s Top 500 Global Companies list 2021 (Fortune 
Global 500 2021), and the company “had the highest score in the House-
hold Durables category for the third year in a row in the Dow Jones 
Sustainability Index (based on the results dated November 2021).” Arçe-
lik’s corporate vision is “Respects the Globe, Respected Globally” as it 
passionately nurtures its global growth with GM, better utilisation of 
natural resources, and more sustainable business processes. As a result, 
it “was awarded a Gold Class Sustainability Award for the second time 
and recognised as an Industry Mover in the 2022 S&P Global Sustain-
ability Yearbook” (S&P Global, 2022). In addition, Arçelik has become 
one of the first 45 firms in the world entitled to receive the Terra Carta 
Seal, presented by the UK’s Prince of Wales to firms that have committed 
to struggle against climate change with specific targets within the scope 
of the Sustainable Markets Initiative. In addition, Arçelik is the only and 
first firm in the home appliances sector to receive this honour. 

Arçelik has over 40000 employees worldwide in 51 countries, 28 
production facilities in 9 countries, and 12 brands (Arçelik, Beko, 
Blomberg, Grundig, Arctic, ElektraBregenz, Defy, Flavel, Altus, Leisure, 
Dawlance, and Voltas Beko). Arçelik reached a consolidated turnover of 
more than EUR 6.5 billion in 2021. With 69.5% of its revenues coming 
from international markets, Arçelik is the R&D leader in Turkey—holding 
more than 3000 international patent applications to date through the 
efforts of more than 2000 researchers in 16 R&D and Design Centres 
in Turkey and 13 R&D Offices across nine countries. “According to 
the results published by the United Nations’ World Intellectual Prop-
erty Organization, Arçelik is the only Turkish company in the top 200 
list of Companies with the Highest Number of International Patent 
Applications in the last ten years (Arçelik, 2020).” 

4.2 Findings of the Research: Arçelik Case Within the Scope 
of NRBV 

The qualitative data obtained from the interviews with Arçelik’s managers 
and specialists are summarised below. In addition, by compiling the 
secondary data obtained from Arçelik’s sustainability reports (2019, 2020, 
2021), CE, GM, and innovation practices are examined within the scope 
of NBRV theory.
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According to NRBV, there are three primary strategic capabilities; 
pollution prevention, product stewardship, and sustainable development. 
Decreasing emissions is the main aim of pollution prevention, whereas 
product stewardship guides the selection of raw materials and disciplines 
of product design intending to minimise the negative environmental 
impact of manufacturing systems. A sustainable development strategy, 
however, also dictates that efforts be made to sever the harmful links 
between the environment and economic activity in especially emerging 
countries (Hart, 1995). 

5 Sustainable Development 

The Arçelik Sustainability Board, chaired by the Deputy General Manager 
responsible for Finance and Financial Affairs (Chief Financial Officer-
CFO), “was established to determine corporate sustainability and climate 
change policies and strategies and ensure their integration with company 
business processes and monitor sustainability performance.” The Sustain-
ability Directorate, affiliated with the Quality, Sustainability, and Govern-
ment Relations (KSRI) Directorate, encourages the dissemination of the 
sustainability strategy to all business units within the firm as a busi-
ness model. The department’s duties include determining the long-term 
sustainability strategy of the firm, carrying out projects with the divi-
sions within the firm, representing the firm in local and international 
organisations, and ensuring the continuity of its successful performance 
in the sustainability indexes. The Sustainability Board, which acts as the 
governing body of the Interfunctional Sustainability Working Groups, 
determines the strategy based on the reports of the Sustainability 
Working Groups. The Directorate consists of the following sub-units 
(working groups): Environmental Coordination, Energy Coordination, 
Green Chemistry Coordination, Sustainable Supply Chain, Occupational 
Health and Safety, and Human Rights Committee Working Group 
(Arçelik, n.d.-a). 

Sustainable development vision is based on a triple pillar consisting 
of economic, environmental, and social components. The interviewees’ 
statements are summarised, and their views on sustainability and CE issues 
are given below. The answer of each interviewee is shown by numbering 
with the abbreviation “I.”
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Initially, the primary purpose is to follow the regulations and not fall 
behind the regulations…The main motivation here is to create a structure 
that determines the company’s sustainability strategy and establish a rela-
tionship with the financial side. This department was established because 
of the need for a unit to consolidate with other units and create a different 
perspective. It has turned to how we can differentiate ourselves from the 
competition, and we greatly benefit from this right now. (I1) 

Arçelik has 2030 targets. These are not only on the environmental side 
but also on the managerial side. The increase in the participation rate of 
women in the workforce and management can be given as an example. 

Increasing the rate of women on the board of directors from 17% to 
25%, the number of all female employees in the company to 30%, and 
the number of women at the management level to a certain percentage 
and the proportion of women in turnover-generating positions. We have 
set some goals, such as increasing the proportion of women in science and 
technology positions. In other words, we are trying to pioneer the sector 
once again. (I2) 

We also have 100 female dealer projects to cover the entire supply chain. 
You know, the dealer ecosystem in Turkey is predominantly male. Unlike 
a male dealer’s application, when a woman applies to become a dealer, 
she is first provided with a certain amount of initial investment support. 
In addition, certain pieces of training are provided by making some posi-
tive discrimination there, which cannot be done in a male dealership. In 
addition, training is given on which government incentive mechanisms 
can benefit from and receive grants and what she can do as a woman 
entrepreneur. (I3) 

At the same time, training is provided to women entrepreneurs to increase 
the number of women entrepreneurs in Anatolia with the Union of Cham-
bers and Commodity Exchanges of Turkey. We also have a target of 500 
female technicians. Here, too, we aim to increase the number of service 
technician women. We are a global company, a large structure with 28 
factories in 9 countries, more than 40000 employees, our products and 
services are sold in 150 countries and so on. Therefore, we are planning 
to carry these and similar examples of good practices that we have done in 
Turkey abroad as another step. (I1)
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It is expected that the methods changed with the GM mission will also 
affect the CE as an increase in social welfare by saving resources. The 
responses of the participants regarding this can be summarised as follows. 

We foresee that the steps taken towards a CE will also bring positive social 
effects. First, with the increasing population and the climate crisis, access 
to resources will become limited in many areas, especially food. At this 
point, providing resource efficiency with CE makes it possible to prevent 
social crises from occurring in geographies with limited opportunities in 
the world. In addition, it is calculated that the CE will create a significant 
amount of employment, especially in waste management. The World Bank 
projects global employment growth of 3% in the CE transformation by 
2030. Reducing the manufacturing cost by recycling products and services 
will also contribute to social welfare. In addition, the CE as a system that 
excludes the negative effects of linear economic activities on human and 
natural systems positively impacts public health by reducing pollution and 
waste. (I4) 

Transitioning to a CE in the manufacturing sector requires significant 
changes in primary production and supply chain processes. According 
to the International Institute for Sustainable Development (ILO) report, 
employment growth in the manufacturing sector is expected by 0.5%, 
corresponding to approximately 4 million people… However, we can say 
that there will be changes in the skills and areas required for employees in 
the coming period. Furthermore, while a significant increase is expected, 
especially in repair, recycling, and remanufacturing businesses, a shrinkage 
is expected in areas working with fossil fuels such as coal and oil. (I5) 

The CE will increase the demand for and employment of skilled labour. It 
is also seen that the productivity of companies investing in CE innovation 
has increased. With the increase in the transition to the CE, companies will 
also need to transfer their investments to these areas. As Arçelik, we are 
working to create a resource efficiency-based circular business model in our 
sector by taking part in the EU Horizon 2020 project CSERVEES Project. 
With the transformation within the scope of the project we participated 
in with our washing machine and electronics businesses, our focus is on 
improving products according to the CE system and improving designs for 
recycling products that have expired. (I4) 

With LEOPET, which we have been working on since 2017, we have 
created a system in which recycled pet bottles are used as new raw material.
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Circularity is important for manufacturing companies to provide envi-
ronmental and economic outputs. It will positively affect the business 
with positive economic outputs by reducing resource use, reducing waste, 
meeting customer and investor demand. (I5) 

6 Pollution Prevention 

Pollution prevention, “to meet the company’s Near Zero Waste Target, 
Arçelik uses resources more efficiently, prevents and reduces waste 
resulting from the company’s operations, and improves the effective-
ness of separating waste as its source (Arçelik A.Ş., 2022, p. 9).” Arçelik 
also uses CE principles for designing their products’ packaging volume 
and weight to produce minimum waste. They carry out recycling and 
reusing projects to reduce the environmental effects caused by pack-
aging processes (Arçelik, n.d.-b). Arçelik develops products and services 
to prevent and reduce plastic pollution that harms the environment, 
health, and ecological balance. They manufacture white goods product 
parts from recycled plastics and washing machines that hold microplas-
tics (Arçelik, 2021, p. 89). Arçelik is investing in R&D and developing 
new technologies to prevent plastics from their products from entering 
the natural resources. For example: 

Investing in R&D and developing new technologies to prevent plastics 
from our products from entering the sea…By 2030, improve water quality 
by eliminating dumping, reducing pollution, minimising the release of 
hazardous chemicals and materials, halving the proportion of untreated 
wastewater, and substantially increasing recycling and safe reuse globally. 
Prevent and significantly reduce marine pollution of all kinds, particularly 
from land-based activities, including marine debris and nutrient pollution. 
(I6) 

As a signatory of the Business Plastics Initiative, the following are 
examples of Arçelik’s 2023 interim targets (Arçelik, 2021, p. 21):

• Increasing the recycled plastic content in products from 3000 to 
15,000 tons per year

• Increasing the recycled plastic parts made from waste fishing nets 
from 8 to 25 tons  per year
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• Increasing the recycled plastic parts made from waste PET bottles 
from 28 to 60 million per year

• Using plastics generated from their Waste Electrical and Electronic 
Equipment recycling plants in oven, dishwasher, and tumble dryer 
product categories

• Recycling 600 tons of packaging waste from their manufacturing 
plants to be used in plastic parts. 

7 Product Stewardship 

Product stewardship is an umbrella term for a “shared responsibility” 
approach to managing products at end-of-life, also called “Extended 
Product Responsibility” (Lewis, 2005). According to The US EPA, “a 
product-centered approach to environmental protection” calls on those 
in the product life cycle—manufacturers, suppliers, retailers, users, and 
disposers—to share responsibility for diminishing environmental impacts 
of products. It recognises that producers must take on new responsibilities 
to decrease the ecological footprint of their products. However, manu-
facturers cannot accomplish real change alone: consumers, retailers, and 
the existing waste management infrastructure must help provide the most 
cost-effective and workable solutions (US EPA, n.d.). Arçelik’s product 
stewardship process is shown in Fig. 1.

In the context of product stewardship, the eco-circularity approach 
aims to eliminate, rather than manage, waste and to redesign the linear 
model into a circular model in which products and packaging are kept in a 
system by improving recyclability, efficiency, and repairability. Under the 
European Green Deal, the EU Commission adopted a new CE Action 
Plan, focusing on the design and production of a CE to ensure that the 
resources used are circulated in the economy as often as possible. The 
implications of the EU Green Deal and the CE Action Plan are signif-
icant for Arçelik as a company generating almost half of its revenues 
from sales in Europe. To proactively manage the transition processes 
and implications in line with the Action Plan, in 2020, Arçelik was 
involved in the World Economic Forum Circular Electronics Partner-
ship, which is a pre-competitive industry platform that sets a vision and 
roadmap committing to a CE for electronics by 2030 with a network of 
top electronics companies, and group of pioneering global organisations. 
Along with the partnership, Arçelik was also involved in preparing an



396 N. Ç. YILDIZ ET AL.

Fig. 1 Product stewardship process in Arçelik sustainability report (Source 
Arçelik [2020, p. 81])

action roadmap released in March 2021, which identifies six pathways to 
circularity. Furthermore, they actively participated in the working groups 
focused on these pathways: Circular Design, Take-Back and Collection, 
and, Recycling and Sourcing. 

8 Pro-Activeness 

Since we report to international sustainability indices, some of the issues 
we constantly see in those indices force us to take us to different places. 
Because for example, we have been the leader in our category in the Dow 
Jones Sustainability Index for the last three years. For example, Electrolux 
was the leader for 13 years before us. Electrolux is a company in Europe 
where we normally compete very much in products. Especially since the 
issue has become critical in the retail channel; for example, our European 
customers are curious about what we do in the field of sustainability and 
how we differentiate from our competitors. Therefore, maintaining lead-
ership in this and similar indices, acting before other companies, being 
more proactive, and communicating with our brands put us ahead of 
our competitors. Even my interaction with retail channel managers has 
increased a lot lately. Now they have started to talk about sustainability a
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lot. Therefore, I can say that staying proactive has turned into a business 
continuity process. (I10) 

Unlike our competitors, we have established a human rights department 
within the scope required by the sustainability indices. This is an inde-
pendent department from the human resources department. We also have 
global business ethics principles. Within these principles and policies, we 
extended the legally paid maternity leave as a request of the sustainability 
indexes, unlike our industry. (I11) 

9 Green Manufacturing 

Examples of clean technologies applied by Arçelik within the scope of GM 
are given below. 

Currently, our company aims to purchase 100% green electricity by 2030. 
We meet 69% of the electricity we consume from green sources. The 
share of energy-efficient products in the turnover of the products we sell 
is approximately 47%. The rate of turnover may decrease continuously 
because we are constantly growing. In the future, of course, we aim to 
increase this to at least 50%. In addition, Arçelik used green financing 
and issued a green financing bill of e 350 million last year. We allocated 
189,000.000 e of the 350,000,000 e financing for cleaning produc-
tion technologies. We carry out hundreds of energy efficiency projects in 
production every year. This year, I think we have realised more than 220 
projects in this way. To reduce water consumption in production processes, 
we target to increase the use of recycled water to 70% by 2030. We also 
aim to reduce energy and water consumption in production by 45% per 
product. (I7) 

We have used more than 140,000.000 recycled PET bottles in our prod-
ucts. How was this method discovered? A colleague from the R&D unit 
has had training. Our colleague learned in this training, that Glass fibre 
is used in Arçelik’s washing machine tubs. There (s)/he learns that the 
formulation of this PET bottle with glass fibre can be used with a recy-
cled PET bottle. (S)/he goes back to the company and tries it. Later, this 
became a patent exclusive to Arçelik, and this product, which started in the 
first washing machine, has now spread to air conditioners and dishwashers. 
We are expanding its use more and more. (I8)
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The Recycled PET Tub designed by Grundig for washing machines and 
washer-dryers is produced with recycled PET bottles and, thus, saves 
energy by reducing plastic waste. Furthermore, the Leopet plastic raw 
material, obtained from recycled PET bottles, developed by Arçelik’s R&D 
Center and patented by Arçelik, is also used in air conditioners produced 
by Arçelik-LG. Of the plastic parts in all split air conditioners produced 
by Arçelik brands, 20% are made of recycled PET bottles, and up to 
15 recycled PET bottles are used in each air conditioner. By the end of 
2019, 300,000 recycled PET bottles were used in 30,000 air conditioners. 
(Arçelik, n.d.-c) 

Arçelik innovates its processes and products to reach a closed CE model 
by increasing products’ recyclability rates, using recycled material in prod-
ucts and adequately managing the end-of-life processes, including take-
back-recycling. They increase product durability, repairability, reusability, 
and alternative end-of-life stages to contribute to a CE. Arçelik uses 
recycled raw materials while enhancing overall product recyclability in 
manufacturing. When products are sold to consumers, Arçelik supports 
longevity and repairability to minimise product environmental impact 
while preserving natural resources. Furthermore, the firm develops eco-
innovative products by recycling natural resources with its pioneering 
R&D works. Arçelik CEO Hakan Bulgurlu gave examples of the 
eco-innovative products they produced: “Eco-friendly innovations with 
examples such as the washing machine with the world’s first synthetic 
microfiber filtration system that captures up to 90% of the microfibers that 
would otherwise end up in the ocean, white goods produced with ghost 
fishing nets, washing machine, and washer dryer tubs and air conditioners 
manufactured with recycled PET bottles. Moreover, Arçelik took further 
upcycling efforts and produced small domestic appliances with biocom-
posite materials. For example, they used coffee grounds in manufacturing 
new coffee machines and tea fibers in Newline tea makers. These eco-
product innovations will be released into the market in 2021” (Arçelik, 
2021). 

Our holistic approach considers almost all the plastics in our products 
to maximise the recycled plastic content. We design recyclable products 
with reduced environmental impact and share product recyclability rates. 
The innovative solutions focus on becoming pioneers in the industry. 
Examples include using PET bottles, waste fishnets, bioplastics, eggshells, 
tomatoes, and coffee waste in products. Packaging wastes are also turned
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into valuable components to be used in products. The waste dishwasher 
components from Arçelik’s own Waste Electrical and Electronic Equip-
ment Recycling facilities are recycled to be used in Arçelik products again 
to close the loop in production. (I9) 

Some examples of the value generated are provided below: 
Using PET bottles in products: Approximately 58 million PET bottles 

have been recycled since 2017, when the project was first initiated, until 
the end of 2020. PET bottles are used in washing machines, dishwashers, 
and air conditioners. The studies are expanded into Koc Holding Group 
companies. The project was and is still the first in our industry. It was 
the first project that combined using waste and turning it into a valuable 
source. It proved that sustainability makes business sense by generating 
savings for the company and increasing brand value. 

Using waste fishnets and textile wastes in products: Eight tons of recy-
cled waste fishing nets and 111.7 tons of recycled industrial thread waste 
are used in the oven, washing machine, washer-dryer, and dishwasher 
parts. 

“Fiber Catcher: First-of-its-kind microfiber filter integrated inside 
washing machines and dryers to filter up to 90% of the microplastics. 
The product will be released in different markets in 2021. 

Products made from Organic Composites: The BioFridge uses 
biobased polyurethane insulation material (Bio-Cool) and biocomposite 
raw materials containing organic materials such as soy and castor oil. The 
egg trays are made of 20% eggshell waste and 80% bio-based plastics made 
from organic resources such as corn starch and sugarcane, and the fan 
cover is produced with 100% bio-based plastics. The door seal material 
is also partly made of soybean oil. As a result, the CO2 emission per 
unit produced is reduced by 6 kg, given biomaterials’ 80% lower carbon 
footprint than petroleum-based traditional materials. The product will be 
released in different markets in 2021 (Arçelik, n.d.-d).” 

10 Open Innovation 

Developing collaborations with external stakeholders through a holistic 
approach enables firms to better address current social, economic, and 
environmental issues. In the scope of Arçelik’s open innovation culture 
embedded in their business, they collaborate with various stakeholders 
such as universities, startups, suppliers, and companies across industries.
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This creates diverse perspectives and ideas, especially in developing green 
innovations. 

Arçelik Garage leads design thinking and intrapreneurship mindset within 
the company, supporting the employees throughout the product develop-
ment journey, from idea to prototype and product launch. (I12) 

Arçelik considers sustainability a business model and emphasises the 
importance of acting with stakeholders. It leads change with its sustain-
ability practices and continues its journey with a mission that shapes the 
future. Arçelik implements its sustainability strategy by setting goals in 
the fields of environmental, social, and governance. Arçelik’s sustain-
able strategic priorities are Transition to Net Zero, Gender Equality 
and Diversity, Digital Transformation and Innovation, Circular Economy, 
Supporting Local Communities, Future Fit, Culture, Talent and Organ-
isational Management, Water Management, Ensuring Healthy Lives and 
Well-Being for People Creating Value in, Supply Chain, Quality, Safety 
and Customer Management. 

As a result, we summarised Arçelik’s circular and GM strategies within 
the theoretical framework of NRBV in Table 1.

11 Discussion and Conclusion 

This study contributes to understanding circular business models in 
Turkey. In recent years, all countries and organisations have developed 
policies to minimise the effects of global warming. However, if emerging 
economies such as Turkey cannot reduce emissions, they will not be able 
to export to EU countries, which may cause significant economic losses. 
For this reason, it has become necessary for developing economies to 
understand CE practices, especially at the micro-level. 

The pioneering strategies and policies of the white goods giant Arçelik, 
which operates globally within the Koç Holding group, are discussed 
using a case study methodology. This paper will contribute to researchers, 
managers, and policymakers’ understanding of how effective GM and 
innovation strategies are practised. By considering the NRBV of the 
firm, sustainability initiatives such as CE principles and GM practices 
are believed to create unique and long-lasting competitive advantages for 
companies. Arçelik, with its pioneering activities in its sector worldwide,
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considers sustainability an indispensable business model and competi-
tive strategy to ensure CE with the vision of “Respecting the World, 
Respected Worldwide.” Arçelik gains a global competitive advantage as it 
develops a proactive strategy in all aspects of sustainability. Adopting the 
principles required by the CE worldwide can contribute to the end of the 
climate crisis and increase development and welfare. Furthermore, Arçe-
lik’s planning to implement its activities to eliminate gender inequality, 
which is one of its sustainability goals, not only for Turkey but also for 
countries such as Pakistan and Bangladesh can be considered as steps 
that contribute to the increase in the welfare level of underdeveloped 
countries. 

Another critical practice of Arçelik is to reduce emission rates 
throughout the supply chain. In this way, Arçelik encourages its collab-
orating supplier firms, generally SMEs, to adopt cleaner production 
methods. Furthermore, Arçelik announced that it would stop working 
with suppliers not receiving ISO Environment and Energy quality 
management certificates. This can be considered a strategy that both 
increases the competition among SMEs and encourages eco-innovative 
product and process development of SMEs. Considering the cost–benefit 
analysis for CE, using recycled raw materials in manufacturing can some-
times turn into cost savings and cost increases. At this point, specific 
percentages of recycled materials can be tested in product design. Coun-
tries such as Spain and Italy impose a particular rate of cyclical materials 
on products. Those not fulfilling this criterion will be subject to tax, 
which may force companies financially. Before the new regulations, the 
company’s proactive strategy, using cyclic materials in its manufacturing 
processes and searching for innovative ways, will bring the business to the 
breaking point after a while. 

Despite the progress made by the case company, certain barriers limit 
CE implementation and the need for managers’ attention. There is a 
paucity of technical and scientific knowledge of CE in many manufac-
turing companies, which makes it challenging for them to implement 
CE principles. According to managers, CE implementation is inhibited 
by process digitalisation and design challenge circular. By considering 
CE challenges in their planning, manufacturing industries can improve 
their processes in terms of eco-design, eco-innovation, remanufacturing, 
managing wastes, byproducts, and supply chains. In the manufacturing 
industry, integrated CE designs can lead to promising solutions, such as 
monitoring wastes and natural resources, revamping closed-loop supply
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chains into technological supply networks, and reducing carbon emis-
sions. To implement the eco-design principles, industry experts can 
rethink their CE business models to balance environmental and economic 
behaviour. Furthermore, integrated CE allows companies to customise 
their products by providing extreme customer service by facilitating 
customer-product communication. 

It is crucial to introduce specific incentive mechanisms to the govern-
ment to companies that have electrical-electronic waste facilities, use 
high rates of recycled materials in production, or report world-renowned 
sustainability indices and engage in similar activities. A settlement system 
can be introduced for businesses that make R&D investments and develop 
eco-innovation products and processes within the scope of GM. In addi-
tion, sustainable financing is a critical issue for the development of SMEs. 
For the development of sustainable finance, it is crucial to introduce 
specific tax incentives, in cash or other discounts, both to the credit insti-
tutions that use this financing and to the companies that will receive it. 
Another issue is to raise awareness for consumers to buy green products. 
Instead of paying high prices for green products, consumers tend to buy 
the cheapest product that meets their needs by considering their current 
budget. Businesses and organisations must explain that using water and 
energy-saving, long-lasting, and higher-quality products creates economic 
and environmental benefits. Moreover, there are no specific incentives for 
energy-efficient product sales. For example, introducing a stimulus to the 
consumer, value-added tax reduction, having a particular incentive mech-
anism, or introducing green financing practices to the consumers to buy 
energy-efficient products can increase the sales of green products. 

CE practices are significant for manufacturing companies to provide 
environmental and economic outputs. It will positively affect the compa-
nies by reducing resource use, lessening waste, and meeting customer 
and investor demands. In addition, sustainable and responsible produc-
tion activities are likely to the positively affect corporate reputation and 
image. In future studies, the impact of CE activities on investors and 
consumers can be examined empirically by considering the dimensions 
of sustainability. 

The study also indicates that CE innovation reduces a firm’s costs by 
using fewer resources. When these cost savings are reflected in the prices 
of the products by the manufacturing firm, the demand for the products 
is likely to increase in the long run. On the other hand, since CE inno-
vations require incurring high investment costs in the short run, price
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increases may be possible in the short run to cover these costs. This 
means that the firm’s product demand decreases in the short run, hence 
its output and employment. It can be argued that U-shaped relationship 
that exists over time between CE innovations and firm-level employment. 
Therefore, CE will likely have an employment-enhancing effect in the 
long run. 

As a result, CE and GM applications lead to lower-cost products 
in the long run; contribute to ensuring sustainability in economic, 
environmental, and social dimensions; and are most likely to have an 
employment-increasing effect of meeting the increase in demand for 
green products. In addition, CE innovations can make a company’s prod-
ucts more attractive to the consumer (in terms of better recyclability, 
energy savings, etc.). Thus, the demand for the products manufactured 
by the firm and the employment level of the firm increase. But on the 
other hand, CE innovations increase the ecological value of the company’s 
products, leading to a rise in consumers’ willingness to pay. This, in turn, 
leads to increased demand for the firm’s products and firm employment. 

In the study, we explore and analyse GM and innovation to imple-
ment CE. According to the study, integrated CE strategies have the 
potential to enhance sustainability’s triple bottom line by optimising 
waste, raw materials, and carbon emissions. Technology resources provide 
a great deal of data that can be used to make logistics and produc-
tion decisions. Hence, the manufacturing industry can maximise revenue 
generation from post-usage products, byproducts, and production waste 
by recovering resources from different varieties of post-usage prod-
ucts, byproducts, and production waste. The significant barriers require 
automating the circular supply chain, semantic communication between 
machines and products, capturing information throughout the system, 
and improving production and consumption rates to enhance sustain-
ability. Thus, manufacturing industries focus on improving the efficiency, 
precision, and accuracy of the sustainable supply chain by integrating 
end-to-end, as in the case of Arçelik.
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Appendix: Questionnaire 

Sustainable development 

When and for what purpose did Arçelik begin its sustainability journey? 
What are the main policies you have adopted within sustainability? Can you tell about 
your practices? 
What are the possible social impacts of the transition to a CE? 
What is to be expected regarding the social impacts if the CE transition continues 
rapidly? 
If the manufacturing sector goes circular: What is the job impact? 
Recent research (Repp et al., 2021) found significant job reductions in emerging 
economies in the textile industries when circularity increases. What is your opinion on 
that? 
Product Stewardship (CE Practice—R&D, Innovation and GM) 
Do you develop new products in which the materials from the collected old products 
are used by recycling? 
Can you give examples of the circular material used products you have developed 
within the eco or green innovation scope? 
What are the clean production technologies you use in your production system? 
Is your in-house R&D department developing the cleaner production technologies you 
use? Are you developing those with your external stakeholders within open innovation? 
“How do you apply the 6Rs (recovering, reusing, recycling, redesigning, reducing, and 
remanufacturing)” within the scope of CE in manufacturing and supply chain 
management? (How is the waste energy, wastewater, etc., generated during the 
manufacturing process treated and converted into a clean and reusable form? 
Pro-activeness 
Do you have a proactive nature as a company? In other words, can we say that you 
started sustainability attempts as a pioneer, not to follow something? 
Pollution Prevention 
What kind of activities do you do to prevent environmental pollution? 
Do you have any projects you have developed on environmental issues to contribute to 
society? 
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Corporate Sustainability and Circular 
Economy in Turkish Service and Industrial 

Businesses 

Melek Yurdakul 

1 Introduction 

The ‘EU green Deal’ (European Commission, 2019) adopted by the EU 
in 2019, which reshapes its economic policies and strategies in the fight 
against climate change, is an integral part of the 2030 Agenda and the 
sustainable development goals (SDGs). Accordingly, it aims to reduce 
greenhouse gas emissions to 55% in 2030 and become carbon net zero by 
2050. An economic growth model is needed to keep resource consump-
tion within planetary boundaries, reduce consumption footprint, and 
increase the material use rate cycle to achieve this. The ‘circular economy 
action plan’ prepared in this context offers a future-oriented agenda for 
a cleaner and more competitive Europe together with economic actors, 
NGOs, individuals, and consumers. Since the success of transformation 
requires collective action, the EU strives to lead a circular economy at 
the global level and to implement the SDGs (European Commission,
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2020). Through the ‘green deal diplomacy’ developed for this purpose, 
it aims to increase the climate action level of international partners to 
approve and effectively implement the agreements on climate change. 
Economies growing based on fossil resources, especially developing coun-
tries, are essential in combating climate and realizing the agreement’s 
goals. Therefore, developing countries that are responsible for 63% of 
global greenhouse gas emissions (CGDEV, 2022) have been featured 
in complementary areas of intervention by EU action on the circular 
economy (European Commission (c), 2021). In this respect, developing 
countries must move from the traditional linear economic growth model 
to a circular one. While CE has received relatively little attention in 
developing and emerging countries, it has only recently begun to be 
recognized and applied (Erdiaw-Kwasie et al., 2023; Halog  & Anieke,  
2021). However, compared with developed countries, it can be said that 
this interest is some (Elia et al., 2020). 

The transition to the circular economy model is also a pretty new 
issue for businesses (Azizuddin et al., 2021; Ghisellini et al., 2016; Tunn 
et al., 2019; Upadhyay et al., 2021); especially in developing countries, 
this is more uncertain (Azizuddin et al., 2021; Halog & Anieke, 2021; 
Upadhyay et al., 2021). As a requirement of the system approach in the 
transition of businesses to circularity, all internal and external units and 
elements must be compatible and supportive. The reluctance of business 
stakeholders or incompatibilities between different actors may prevent 
businesses from experiencing uncertainty and failure in the transforma-
tion process. For example, the reluctance of regulatory institutions, one 
of the business stakeholders, to regulate existing laws and regulations 
designed according to the linear economy model under the requirements 
of the circular economy causes incompatibilities and disruptions in green 
transformation (Baah et al., 2022; Kirchherr et al., 2018). The report 
prepared by the Turkish Industry and Business Association (TUSIAD, 
2021), which proposes pioneering policies on CE in Turkey1 emphasizes 
the need to update numerous legislations for industrial transformation. 
At the same time, the report shows that this transformation is necessary 
for Turkey, a party to international agreements, significantly dependent 
on foreign energy and intermediate goods, where increasing population,

1 Turkey is a developing country according to World Bank and United Nations (2022). 
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growth, inefficient resource management, and practices increase envi-
ronmental pressures. In this context, it can be said that the lack of a 
comprehensive roadmap brings uncertainties in circular economy deci-
sions and practices of enterprises. Also, the CE issue is still in its infancy 
in the literature (De Angelis, 2021; Steward & Niero, 2018). Therefore, 
this subject is open to contributions both in practice and theory. The first 
reason for this research is to contribute to the literature and practice by 
presenting concrete outputs about CE approaches and the implementa-
tion of businesses in this uncertain environment. Thus, it aims to draw 
attention to the CE issue in the relevant sectors, raise awareness, deter-
mine its place in business management and practice, and emphasize its 
relationship with the SDGs. 

Turkey adopted the Paris climate agreement in 2021. In addition, 
Turkey aims to fulfill its obligations under the Kyoto Protocol and fully 
comply with the EU Climate Acquis. Within the framework of the Paris 
Agreement realized in this context, Turkey’s greenhouse gas reduction 
target is 21% until 2030, according to the reference scenario, and Turkey 
has adopted the Net Zero Emission target until 2053 (WWF, 2021). 
There needs to be a concrete guide to reaching the United Nations’ 
sustainable development goals. Still, there is an emphasis that scientific 
studies should guide the planning of roadmaps in sustainability transfor-
mation (SDG Compass, 2015). The second reason for the research is to 
measure the business’s activities and targets in the context of the United 
Nations SDGs and reveal sustainability performance in economic, social, 
and environmental terms. Thus, in roadmaps planning, businesses’ SDGs 
and sustainability performance indicators can guide decision-makers. 
Accordingly, this study aims to reveal the general picture of the circular 
economy practices of business in a developing economy and their contri-
bution to sustainable development goals. In addition, determining the 
sustainability performances of businesses is another purpose of the study. 
In this sense, it is aimed to contribute to the literature and provide insight 
to practitioners according to systems and stakeholder theories. 

Although the struggle for sustainability in industrial production has 
continued since the industrial revolution, sustainability in the industry 
sector is more on the agenda today, where global warming has reached 
critical levels. Due to global value chains and resource-intensive produc-
tion, the industry sector has an essential environmental responsibility. The 
industry is responsible for 40 percent of global carbon dioxide emis-
sions (PwC). Due to this responsibility, the industry sector has a crucial
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role in achieving sustainability goals and ensuring sustainability. With this 
understanding, the ‘The new Industrial Strategy’ (European Commission 
(d), 2020) developed by the EU aims to fully mobilize the industry in 
the transition to a climate-neutral and circular economy and to reduce 
the carbon footprint of the sector with clean technology and new busi-
ness models. At the same time, ISO (Istanbul Chamber of Industry) and 
TUSİAD, two leading and important institutions for Turkish industrial 
businesses, are trying to develop a sustainability vision and guide busi-
nesses within the framework of the EU Green Deal and sustainability. In 
this sense, findings on CE approaches and practices, sustainability, and 
SDGs performance in the transformation process, which is a new process, 
may be helpful for sector representatives. The creation of a CE system 
requires responsible production and consumption. Therefore, the service 
sector, which has a strategic position between producers and end users, 
plays a vital role in transitioning to a circular economy (Heyes et al., 
2018). Also, today the service sector is one of the fastest-growing sectors 
(TCTB, 2022), and to talk about CE success, this growth should support 
the functioning of the circular economy. In this sense, it is necessary to 
raise awareness and transition to circular business models in the service 
sector and the industry. Due to the importance of industry and service 
sectors in the transition to the CE model, they are the focus of the 
research practice. Since the private sector has a crucial role in achieving 
the 2030 Sustainable Development Goals and 2050 net zero emissions 
target, the research is designed based on solutions sought at the business 
level in a developing economy. The research questions are as follows.

. What are the circular economy approaches in businesses?

. Is the circular economy defined as strategic and management policy?

. What are the practices carried out by businesses within the scope of 
the circular economy?

. What is the performance of businesses to sustainable development 
goals?

. What are the economic, social, and environmental sustainability 
performances of businesses? 

All questions were analyzed according to businesses and comparing 
industry and service sectors. The content analysis method has been used
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to realize the research purpose and answer the questions. Since sustain-
ability reports are helpful tools for measuring the outputs of corporate 
sustainability (CS) (Boiral & Henri, 2017; Tiscini et al., 2022; Upadhyay 
et al., 2021), a report review was preferred to reveal the practices and 
performances of businesses. This study aims to contribute to the litera-
ture and decision-makers determining businesses’ current performances 
and approaches. The service and industrial businesses listed on the stock 
exchange with independent auditing and international reporting stan-
dards were selected as the sample. While 284 companies listed on the 
stock exchange were determined, it was stated that 25 of these companies 
had been independently audited and published sustainability reports of 
international standards. Significant findings were obtained in the analysis 
based on content analysis. 

The next part of the research is the conceptual framework and liter-
ature review, the application of the study in the third part, the analysis 
findings in the fourth part, and the result and discussion in the fifth and 
sixth parts. 

2 Conceptual Framework and Literature 

2.1 Corporate Sustainability and Circular Economy 

Sustainability is asserting the value of longevity and intergenerational 
justice while recognizing mortality and finitude. In the report Our 
Common Future, published by the World Commission on Environment 
and Development, operating under the United Nations in 1987, the 
concept of sustainability is defined as meeting the needs of the present 
without compromising the ability of future generations to meet their 
own needs (WCED, 1987). Systems thinking emphasizes that sustain-
ability should not be defined in terms of a single dimension but rather by 
the economy, society, and the ecological system (Elkington & Rowlands, 
1999). The systems perspective envisages an organization for sustain-
ability that is not used faster than natural resources’ renewal, recycling, 
and regeneration rate (Alam et al., 2022; Marshall & Brown, 2003). Most 
of the production comes from non-renewable resources; if this does not 
change, the expected life of our economy is much shorter than that of the 
universe (Daly, 2006). 

Sustainable development addresses conceptualizations of sustainability 
at the macro level. TBL acts as a proxy for the conceptualization of



422 M. YURDAKUL

sustainability and reshapes management discourse by making sustain-
ability part of the business agenda (Elkington & Rowlands, 1999). In 
this respect, corporate sustainability is a more specific form of sustain-
able development and, like sustainable development, includes three key 
dimensions: economic, social, and environmental (Baumgartner & Ebner, 
2010). For this reason, in the business and management academia litera-
ture, sustainable development is addressed under corporate sustainability 
(De Angelis, 2018; Erdiaw-Kwasie et al., 2023; Nikolaou & Tsagarakis, 
2021). Corporate sustainability emphasizes the role of businesses as 
members of larger systems and their role in stabilizing or destabilizing 
these systems. In corporate sustainability, economic, social, and environ-
mental dimensions tend to be considered interdependently. Accordingly, 
it recognizes that the economy is a part of society and that these two 
dimensions are part of a more extensive ecological system and define a 
nested system (Meuer et al., 2020; Montiel, 2008). CS can be defined 
as meeting the needs of a business’s stakeholders without compromising 
its capability to meet the needs of future stakeholders as well. To this 
end, businesses must protect and grow their economic, social, and envi-
ronmental capital bases while actively contributing to sustainability in 
the political arena (Thomas & Kaj, 2002). Although there has yet to 
be a consensus on the concept of sustainable development in the CS 
literature, there are two different perspectives. The first of these is the 
win–win approach (Porter et al., 1995). Accordingly, economic growth is 
possible if it is supported environmentally and socially. The second is the 
reductionist approach at the business level. The assumption states that 
sustainability is reducible to the business level and corresponds to each 
sustainable business’s sum. One of the critical points to understand in the 
relationship between sustainability and CS sciences is the vitality of the 
biosphere. The biosphere does not depend on the existence of economic 
activities, but the continuity of economic activities depends on the pres-
ence of the biosphere. This reality is based on win–win and business-level 
sustainability assumptions (Isil & Hernke, 2017). 

The vitality of the biosphere and the criticality of achieving sustain-
able development call for solutions that are different from current ways 
of doing business and approaches. The circular economy offers an effec-
tive way for a significant transformation to new principles of circularity 
from the traditional linear approach to doing business (Lacy et al., 2020). 
CE, a model that fundamentally changes the way of production and 
consumption (European Lacy et al., 2020; Parliament, 2022), creates
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a thriving ecosystem that circulates value throughout the economy and 
society (Lacy et al., 2020). The circular economy has the potential to help 
meet UN Sustainable Development Goals, in particular SDG12 (respon-
sible consumption and production), as well as tackle both the causes and 
effects of climate change (EMF, 2021). The circularity approach means 
keeping the product components in the economy as long as possible when 
the product ends its life cycle. Based on value creation, this system brings 
resources to use continuously through efficiency (European Lacy et al., 
2020; Parliament, 2022). An alternative model, CE, assigns a crucial role 
to businesses, overrides the existing linear model, and addresses ecolog-
ical and social concerns (De Angelis, 2018). CE is relevant to corporate 
sustainability in examining the role of businesses in solving sustainability 
challenges, using natural resources efficiently, and achieving the SDGs 
(Blinova et al., 2022). CE is an influential model that inspires compa-
nies to corporate strategies that foster the development of an economy 
based on ecological limits (De Angelis, 2018). Accordingly, CS and CE 
are complementary; both concepts create a synergistic effort to trigger 
the necessary change to realize sustainable production and consump-
tion (Santos et al., 2017). Also, CE enables businesses to achieve a 
competitive advantage. It brings new opportunities for companies to 
enter new markets with innovative products (Lacy et al., 2020). Natural 
resource expenditures of businesses are reduced, which brings more inde-
pendence. Increased interaction with consumers strengthens consumer 
loyalty. Simplified product design enables companies to manage products’ 
life cycles better (Gallaud & Laperche, 2016). CE is important because it 
minimizes resource use, reduces emissions, increases resource efficiency, 
offers new market opportunities, and supports sustainable consumption 
(Tunn et al., 2019). 

In the literature, CE is seen as a tool for achieving sustainable devel-
opment goals (Geissdoerfer et al., 2017). However, while research on 
the relationship between circular economy and sustainability is ongoing, 
overcoming the blurring and integration problem between concepts is 
essential. In different studies, sustainability and CE are often used in 
similar contexts, thus blurring the conceptual contours. To eliminate this 
ambiguity, Geissdoerfer et al. (2017) emphasize three aspects of CE’s 
relationship with the concept of sustainability: conditional, beneficial, and 
trade-off. In the conditional relationship, CE is defined as a condition 
for achieving sustainability; in the beneficial relationship, CE is defined as
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helpful; and in the trade-off relationship, CE is defined as benefits and 
costs. 

CE can contribute to different dimensions of sustainability, but the 
two concepts are not integrated. While the sustainable development 
agenda focuses on harmony between humans and nature and recognizes 
economic prosperity as a means to achieve this, CE focuses on techno-
logical solutions with the promise of economic growth. Therefore, CE 
measures must be integrated with sustainable development and climate 
change; both concepts cannot be achieved without a sustainable circular 
economy. The integration requires responsibility and effort on the part 
of each actor in the system (Velenturf & Purnell, 2021). 

2.2 Theoretical Framework and Literature Review 

The sustainability and CE perspective requires a holistic approach and 
stakeholder engagement. Thus, the study uses stakeholder and system 
theories to explain CE and sustainability decisions and activities at the 
business level. It is inevitable that all actors of the system take action and 
cooperate in sustainability solutions. 

CS encourages managers to make decisions in environmental, social, 
and economic tensions. Therefore, designing sustainable business strate-
gies and adopting CE brings dynamic and comprehensive decision-
making processes. CE is an approach businesses cannot realize on their 
own; sustainability and CE inherently require a more participatory 
model (Parker, 2014), and therefore stakeholders are critical dynamics 
of sustainability transformation. Regulatory changes, changes in produc-
ers’ business models, and consumer behavior are essential for CE success. 
The globalized society is adamant in its perception that businesses are 
responsible to their shareholders and a wider group of stakeholders 
(Rendtorff, 2019). Therefore, the only way to design and implement 
CE is to collaborate with internal and external stakeholders. In the 
literature, the importance of stakeholders in CE transformation is empha-
sized by different studies (Baah et al., 2022; Bansal et al.,  2022; De  
Angelis, 2018; Geissdoerfer et al. 2017; Ghisellini et al., 2016; Gupta  
et al., 2019; Marjamaa et al., 2021; Velenturf & Purnell, 2021). The 
stakeholder theory proposed by Freeman (1984) advocates balancing 
employee, customer, supplier, and shareholder benefits. The approach 
is based on the need for decision-makers to consider the interests of 
both shareholders and stakeholders in implementing new strategies. Since
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the circular business model is based on a closed-loop system, it requires 
more networking and collaboration with all actors in the system. There-
fore, it is clear that many important decisions need to be made by all 
parties throughout the process. Integration and coordination of stake-
holders are necessary for recycling, refurbishing, reusing, or repairing 
products. Failure to effectively manage stakeholder relationships makes 
CE design and implementation difficult or even impossible (Gupta et al., 
2019). Stakeholder theory provides a good background for CS and 
CE design and implementation (Montiel & Delgado-Ceballos, 2014; 
Soomer, 2012). 

Businesses are members of larger groups, and the need to adapt to the 
expectations of these groups has a significant impact on their sustainability 
and CE activities. The CE approach draws significantly on systems theory 
(De Angelis, 2022). Biologist Ludwig von Bertalanffy first proposed the 
systems approach. This approach considers the business a combination 
of many systems but examines the operation of all these systems (Koçel, 
2014). The systems perspective guides the pursuit of sustainability and 
is a valuable tool for businesses that want to be sustainable (Marshall & 
Brown, 2003). Within a systems approach, sustainability activities influ-
ence and mobilize the vision and strategies of all existing players. Strongly 
influenced by stakeholder theory, this translates directly into collabora-
tion. Linkages between different actors in the system, including envi-
ronmental groups, labor unions, international organizations, government 
agencies, and community and resource-based industries, provide solu-
tions to sustainability challenges (Prasad & Elmes, 2005). CE promotes 
the reintegration of the economy into the ecology. In CE, products are 
designed according to their interaction with economic and ecological 
dimensions throughout their life cycle. In the closed-loop model, resource 
stocks interact, and materials are in a flow in this cycle and interconnected. 
CE emphasizes a system-centered rather than a business-centered view, 
thus providing a more holistic value-creation mechanism by addressing 
economic, social, and environmental aspects (De Angelis, 2022). CE 
consists of subsystems and practices that are interconnected with busi-
ness strategies. Yang et al. (2020) emphasize three key factors, namely 
system regulations, internal enablers within the system, and external 
enablers from the environment, to ensure synergies between subsystems 
and achieve the goals of a system as a whole. 

As a requirement of the systems and stakeholder approaches, all busi-
nesses, sectors, and economies are responsible for nature. Weber (2012)
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examined how Canadian banks integrate environmental risks into corpo-
rate loans and where they stand compared to their global peers. In the 
categorization carried out by the GRI directive, it has been determined 
that Canadian banks manage their environmental risks to avoid financial 
troubles. Some of these banks associate sustainability issues with their 
business strategies. Compared with other countries, it was concluded that 
Canadian banks are better and more proactive in environmental issues. 

Fifka and Drabble (2012) compared the 100 most prominent British 
and Finnish businesses through sustainability reporting with the GRI 
standard. The environmental sustainability dimension has a greater weight 
in the activities of Finnish companies. Of all British businesses, 94% of 
Finnish businesses publish sustainability reports. 16% of Finnish compa-
nies focus on economic, 45% on social, and 39% on environmental issues, 
while 15% of British businesses focus on ecological, 55% on social, and 
29% on economic issues. Since most of the economies are made up of 
SMEs, it is vital to determine the approach of SMEs to sustainability 
to spread the sustainability culture. Bos-Brouwers (2010) researched the 
Dutch Plastics and Rubber industry to gain more insight into sustain-
ability and innovation activities in transforming SMEs. According to the 
themes prepared by the GRI standard, it has been seen that SMEs have 
behavioral advantages in compensating for the lack of resources, even 
if they are less equipped. Leadership style, flexible organization, and 
motivated employees benefit SMEs more than large organizations. 

When the transition from a linear model to a circular-based model 
takes place, businesses need a feedback process that connects inputs, activ-
ities, outputs, and outcomes in a continuous and widespread manner. 
Barnebe and Nazir (2020) recommend an integrated report to address 
this need and emphasize compliance with CE. According to Opferkuch 
et al. (2021), CE remains a voluntary issue for reporting, with the only 
exception being the GRI frame, which requires companies to report on 
a qualitative index designed to describe their circularity measures. Incon-
sistencies between reporting approaches result in companies either not 
reporting CE issues or simply defining CE practices concerning waste 
management. This situation causes businesses to associate CE practices 
only with the environmental dimension. Similar findings were found by 
Sehnem et al. (2020) in the cosmetics sector in Brazil. Accordingly, while 
the share of economic indicators was higher in previous reports, it was 
observed that the environment was more intense in the period analyzed. 
In addition, symmetry was found between sustainability practices and CE
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antecedents in the research conducted according to the GRI report anal-
ysis. Tiscini et al. (2022) frequently encountered the concepts of GRI, 
packaging, recycling, GHG emissions, and CO2 emissions in the Italian 
cosmetics industry in their sustainability report review. Similarly, it was 
determined that the environmental statements were relatively higher, but 
the weight of CE, governance, strategy, future-oriented discourses and 
management issues was insufficient. 

A similar finding was reached by Upadhyay et al. (2021). In the 
research conducted on multinational mining companies, while CE is 
mentioned at the operational level in mining companies, it is not discussed 
extensively at the management level. It can be argued that this has not 
become a mainstream industry subject because of the CE-related policy 
deficiencies. The reviewed reports determined that the terms of recycling 
and circular economy were minimal, and there was no increase in these 
concepts over the years. The analysis findings demonstrate the concern 
in developing countries. Developing economies are economically depen-
dent on the mining sector. Therefore, the environmental impact created 
is enormous. However, in Bangladesh, a developing economy, the public 
has little awareness of the consequences of harmful substances, so it does 
not pressure businesses or governments about the circular transforma-
tion (Azizuddin et al., 2021). At the same time, Azizuddin et al. (2021) 
propose the CE model as a distinguished model for differentiation. The 
Paris Agreement has given joint responsibilities to developed and devel-
oping countries in reducing carbon emissions. Developing countries must 
shift their economic growth away from carbon-intensive practices for a 
responsible future. They should develop a strategy based on the lowest 
emission or renewable energy investments and maintain growth while 
reducing emissions (Delgado, 2021). This transformation clarifies the 
importance of regulators and society (Baah et al., 2022). Sustainability 
needs to be accepted by consumers to become widespread. For this, Tunn 
et al. (2019) developed a business model of CE that supports sustain-
able consumption. Accordingly, the most promising business model for 
sustainable consumption has been the ones that reduce the overall 
consumption level and reduce consumer effort. 

With the effects of the SDGs and the EU green deal on systems, the 
issue of transformation has become even more important in businesses. 
However, the literature reveals that this transformation is very uncertain, 
especially in the economies of developing countries, and the practices are 
very inadequate. In this research, SDGs and CE are discussed under the
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topic of CS at the business level. With this research, sustainability and 
SDGs performances of Turkish businesses and circular economy practices 
are presented comparatively. 

3 Methodology 

3.1 Sample and Data 

In order to realize the purpose of the research, businesses in the industry 
and service sector registered in Borsa Istanbul (BIST) were taken as 
the sample. These businesses represent a significant portion of Turkey’s 
industrial and service sectors. The sample selection selected industrial and 
service sectors with high-carbon intensity and the potential to reduce this 
intensity and CE transformation effectively. The industrial sector, which 
significantly impacts global warming and pollution (EEA, 2020; EPA (a); 
IPCC, 2014), is responsible for one-fifth of global greenhouse gas emis-
sions. Decarbonization in industrial sectors, which consume 54% of the 
world’s energy resources (WEF, 2022), is very important. Therefore, in 
the CE transformation, the EU has separately addressed industry, which 
is responsible for 15% of the EU’s emissions, and prepared an industrial 
policy (European Commission (d), 2020) to support this transformation. 
In this way, the Commission aims for climate-neutral competitiveness and 
assigns industry a vital role in achieving this goal. 

The transition to climate neutrality is possible with the participation 
of sectors in the system. Reducing emissions is possible through low-
emission technologies and services (European Commission (d), 2020). 
The system perspective and the need for a closed loop necessitate respon-
sible production and consumption (EMF, 2021; Lacy et al., 2020). 
Therefore, the service sector, which has a strategic position between 
producers and end users, is essential in the transition to a circular 
economy (Heyes et al., 2018). The service sector is a rapidly growing 
economic sector in developed and developing economies (TCTB, 2022). 
The absolute amount of emissions caused by the service sector, which 
covers areas such as transportation, retail, or distribution, is expected to 
increase with its growing share in the economy. In all sectors, transporta-
tion is the most dependent on fossil fuels (IEA, 2022). 21% of global 
carbon dioxide emissions in 2018 (Ritche, 2020), and 24.5% of these 
emissions in 2021 came from the transportation sector (EPA(b)). The 
service sector is at the forefront of the CE transformation due to the need
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to reduce emissions and its role between industry and the end consumer. 
Research shows that developing countries are responsible for 63% of 
current carbon emissions (CGDEV, 2022). The historical link between 
economic growth and emissions highlights the importance of developing 
countries in global emission reduction efforts (UNCTAD, 2021). The 
fact that Turkey is both a developing economy and its largest trading 
partner is the EU (TUSIAD, 2021) makes the CE issue important in all 
sectors. 

It has been determined that there are 284 businesses in the BIST 
industry and service sector. The recent 2020-year report published by 
the businesses was considered in the evaluation, and two essential criteria 
were followed in the business report. The first of these is that the report 
has the GRI international standard. GRI standards are an effective way to 
measure an organization’s economic, social, and environmental status. At 
the same time, the GRI principles are an effective way for businesses to 
comprehensively share SDG-aligned material issues in their sustainability 
activities (Boiral & Henri, 2017). Because standards are comparable and 
have credibility, they help stakeholders and different parties meet expecta-
tions, evaluate and make decisions (GRI, 2022). GRI has been preferred 
because it is the most widely used standard worldwide (KPMG, 2020), 
is suitable for businesses of all sizes and sectors, and allows comparison 
(GRI, 2022). The second criterion is that the reports have indepen-
dent auditing. Twenty-five businesses are determined according to these 
criteria; 11 in the service sector and 14 in the industry sector. ‘CRFSA 
and TKNSA’, ‘CIMSA and AFYON’, and ‘TIRE and OLMKM’ coded 
businesses are evaluated as group businesses because they have published 
joint reports. Business names are handled in the form of the code they 
use in the BIST. 

3.2 Measurement of Research Variables and Data Analysis 

The content analysis method was used to measure and analyze research 
variables. Content analysis is a research technique for the objective, 
systematic, and quantitative description of the explicit content of commu-
nication (Berelson, 1952). The strengths of content analysis are that it 
provides the opportunity to examine activities that occur over a broad 
period, that research has no effect on the subjects, and that it is reli-
able (Babbie, 2007). The steps of content analysis application determined
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by Babbie’s (2007) research were followed. These steps are the selec-
tion of the research question, sample selection, conceptualization and 
development of code categories, data collection coding, description, eval-
uation, inference, and interpretation. This study is both exploratory and 
descriptive with a qualitative approach. 

The research analysis was carried out in two stages. In the first stage, 
the weighted scoring system was used in the content analysis to deter-
mine the sustainability and SDGs performance of the businesses. In the 
second stage, a content analysis based on themes was conducted to deter-
mine businesses’ CE approaches and practices. These steps are explained 
in detail in the related sub-headings. 

3.2.1 Measurement and Data Analysis of Corporate 
Sustainability and Sustainable Development Goals 

At this stage of the analysis, data were collected and analyzed to measure 
the sustainability performance of businesses with the economic, social, 
and environmental dimensions set forth by Elkington and Rowlands 
(1999) and to determine the CS disclosure levels. One of the most crit-
ical challenges in the field of CS is the lack of a standard measurement 
method (Montiel & Delgado-Ceballos, 2014). Reporting on CS is an 
accepted practice by investors, and investors are demanding an increasing 
amount of information to evaluate businesses. Sustainability reporting is a 
holistic corporate governance tool and essential for shaping the business’s 
image. The reporting process, which includes stakeholder engagement, 
keeping stakeholders in the loop, open communication with stakeholders, 
and external auditing, creates trust. Sustainability reporting is no longer a 
marginal issue today but an essential element of modern corporate gover-
nance (PwC, 2022). Since sustainability reporting is the most important 
way to measure and share the results of business management’s sustain-
ability attitudes and decisions (Boiral & Henri, 2017; Upadhyay et al., 
2021), a content analysis method based on report analysis was used in 
this study to achieve the research purpose. 

The sustainability and integrated reports of the businesses were 
analyzed based on the GRI (2016) standards. The GRI (2018), GRI 
(2019), and GRI (2020) standards added to the GRI (2016) stan-
dard in the following years were also considered. A weighted approach, 
inspired by the research of Rouf (2011), was used in scoring sustainability 
disclosures and performances. The standards required to be disclosed by
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businesses adopting the GRI are accepted as the disclosure index. The 
GRI index consists of four main themes and one hundred and forty-eight 
codes. If the business disclosed information in the index, a scoring form 
was created by giving a ‘1’ point; if not, a ‘0’ point was given. After-
ward, the total scores obtained by the businesses were proportioned to the 
disclosure index, and the sustainability performance scores were reached. 
SDG performances of businesses have been determined according to 17 
goals set by the United Nations. A scoring form was created by scoring 
the businesses that included the activities or target-based explanations 
regarding the SDG targets as ‘1’ and the businesses that did not have 
‘0’. 

3.2.2 Measurement and Data Analysis of Circular Economy 
In this research, the subject of CE was examined based on the 
content analysis method in the sustainability report. At this stage of the 
research analysis, data were collected and analyzed to determine the CE 
approaches and implications of the businesses. Despite the increasing 
interest in CE, there are deficiencies in measuring and evaluating this 
concept (Garza-Reyes et al., 2019). Most of the studies in the CE litera-
ture are based on theoretical and systematic literature reviews (de Jesus & 
Mendonça, 2018; de Sousa Jabbour et al., 2019; Halog & Anieke, 2021). 
Despite emerging interest in integrating CE practices into sustainability 
processes, research on its role in sustainability reporting remains scant, 
especially in developing countries (Sanches et al., 2022). The potential of 
sustainability reporting in legitimating and comparing the sustainability 
contributions of CE strategies has yet to be discovered (Opferkuch et al., 
2021). 

A two-stage process was followed in the data collection and analysis 
related to CE. In the first stage, the CE reporting approach of the busi-
nesses was determined. These approaches were designed according to four 
categories, inspired by the study of Opferkuch et al. (2021).

. Fully integrated: CE is a central topic of business activities, associ-
ated with multiple contexts, embraced by senior management, and 
handled as a business strategy.

. Predominantly integrated: CE is associated with many contents but 
is not very strong overall.
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. Partially integrated: CE is associated with a few content elements 
and has a weak place in all business activities.

. Not to mention: CE is not included among reported activities and 
targets. 

The reports were scanned with circular economy and circular codes for 
the CE approaches. The topics and chapters related to these concepts 
are examined. Then, the content of these topics was evaluated. By not 
considering the repetitive contents, it was determined how many different 
contents related to CE were included in the report. Thus, according to 
the CE content level, which category the businesses are suitable for has 
been relatively revealed. 

After the CE approaches of the businesses were determined, the anal-
ysis of CE implementations was started. Businesses with no content 
related to CE are not included in this analysis. First of all, conceptual 
themes were created to determine CE implementations. These are circular 
management, circular implementation, and circular collaboration and 
membership. The creation of circular management and circular collab-
oration themes was inspired by the work of Garza-Reyes et al. (2019). 
The key circular implementation theme is inspired by the work of Stahel 
(1982). 

As in the study of Opferkuch et al. (2021), circular economy and 
circular codes were used to determine the contents related to the themes. 
In addition to these codes, the 4R (reuse, repair, remanufacturing, 
recycle) cyclic framework was determined by Stahel (1982). This model 
is based on creating new value with no unused and reduced waste. Reuse 
keeps the product in its original form and used for its original purpose and 
is an effective way to combat waste. Repair allows for the extension of the 
use of products as long as possible. It involves repairing, replacing, and 
upgrading components. Remanufacturing is the redesign and repurposing 
of products and components. It is done when the product cannot remain 
in circulation in its current form. Recycling is the return of unused mate-
rials to the production process as raw materials when the product cannot 
be kept in the cycle in its original condition. A product becomes a new 
product by recycling its basic materials (EMF, 2019). The design phase is 
crucial in creating value because 80% of the environmental impacts of the 
products are determined during the design phase (European Commission 
(b), 2020). The most critical point for successful product transformation



CORPORATE SUSTAINABILITY AND CIRCULAR ECONOMY … 433

is that it is designed with its highest circulation in mind. For example, a 
product designed to withstand user use is easy to repair, easy to main-
tain, simple to disassemble, and designed with replaceable components is 
suitable for conversion (EMF, 2019). EU strives to influence global stan-
dards in product sustainability and worldwide product design and value 
chain management (European Commission (b), 2020). For this reason, 
the design code was also used to determine the content related to the 
themes. Reduce, another research code, is another critical element of 
the CE process, aiming to reduce resource inputs and increase efficiency 
(Pichlak & Szromek, 2022). 

After the themes and codes were determined, report reviews were 
started. At this stage, report reviews were done in more detail. The topics 
and sections related to the codes of circular, circular economy, recycle, 
reuse, repair, remanufacture, design, and reduce are examined. When 
the business activities related to the circular economy were handled as 
the top management discourse, strategic, priority topics, sustainability, 
or environmental management, this data was associated with the circular 
management theme. At the same time, the collaborations, memberships, 
and implementations were associated with the relevant theme. 

4 Empirical Results 

This section includes businesses’ sustainability performance, CE 
approaches and implementations, and SDGs performance analysis find-
ings. 

Within the scope of the research, the reports of 284 businesses were 
examined. 50.35% of these businesses do not publish any sustainability 
reports. 27.11% of these businesses publish the ‘business sustainability 
statement’ required by the SPK (Capital Markets Board of Turkey). 
Although 12.67% of these businesses have published reports with inter-
national standards, they have not received any independent audit. 1.05% 
of these businesses published a sustainability report without being bound 
by any standard. Therefore, 25 reports with GRI standards and indepen-
dent audits were evaluated. The number of businesses included in the 
evaluation is 8.8% of the total sample.
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4.1 Empirical Results of Sustainability Performance 

In this section, the research question ‘What are the economic, social, and 
environmental sustainability performances of businesses?’ is analyzed by 
businesses and sectors. 

The weighted and average sustainability performances calculated 
according to the GRI (2016) index and the performance of the busi-
nesses in explaining their sustainability activities are given in Table 1. Data 
is shared at the business level. Businesses are listed according to their 
sustainability performance in their sector. Accordingly, while the average 
sustainability performance of the service sector is 0.55, it is 0.47 for the 
industrial sector. Similarly, the performance of CS disclosure is 0.62 in 
the service sector and 0.58 in the industry sector. While the highest 
level of sustainability performance among businesses is 0.79, the lowest 
performance level is 0.26. The average sustainability performance of all 
businesses in both sectors is 0.50.

While the social sustainability performance of businesses in the service 
sector is higher (0.63), the environmental sustainability performance of 
businesses in the industrial sector is higher (0.60). Economic sustainability 
performance has the lowest share in both sectors. 

The weight of sustainability activities in service and industrial busi-
nesses is environmental performance (0.38), social performance (0.37), 
and economic performance (0.25), respectively. Although there is no 
significant difference between environmental and social performance, 
environmental sustainability has a higher share in businesses (Fig. 1).

In addition to the research questions, the businesses were analyzed 
according to the report type. It was determined that two businesses were 
the comprehensive option. When the sustainability performance of these 
businesses was evaluated, it was determined that both the sustainability 
and CS disclosure performance were higher in the businesses reporting 
by the GRI-Comprehensive option (Fig. 2). The main difference between 
the reports stems from the governance dimension.

4.2 Empirical Results of SDGs Performance 

In this section, the research question ‘What is the performance of busi-
nesses to sustainable development goals?’ is analyzed by businesses and 
main sectors.
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Fig. 1 Weight of 
sustainability dimensions 
in business

Economic 
Performance 

25% 

Social 
Performance 

37% 

Environmental 
Performance 
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Sustainability performance Disclosure Performance 

Fig. 2 Sustainability performance by report type

The SDGs performances of each business are shared in Table 1, and  
the average was determined as 10. 36% of the businesses were below the 
average SDGs performance. MGROS, which includes all SDGs targets 
in its targets and activities, performs well. The lowest performance was 
achieved by TOASO, which included only one of the SDGs in its 
activities. 

In examining the SDGs performances of the businesses, which target 
was weighted was primarily analyzed. Accordingly, businesses mainly 
include SDG8, SDG12, SDG9, and SDG13 in their activities and targets. 
On the other hand, the goals that have the least place in the activities 
and targets of the businesses are SDG1, SDG2, SDG14, and SDG16, 
respectively (Fig. 3).
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Fig. 3 SDGs weights in businesses 

Fig. 4 SDGs 
performances of main 
sectors 

Industry 
Sector 
48% 

Service Sector 
52% 

In addition, the SDGs performance of the Main sectors were 
compared. Accordingly, it was determined that the SDGs performance 
share of the Service sector (52%) was higher with a slight difference 
(Fig. 4). 

4.3 Empirical Results of Circular Economy 

In this section, the research questions ‘What are the circular economy 
approaches in businesses?’, ‘Is the circular economy defined as strategic and 
management policy?’, and ‘What are the practices carried out by businesses 
within the scope of the circular economy?’ are analyzed by businesses and 
main sectors. 

According to the findings of the analysis conducted to determine the 
CE approaches of the businesses, the circular economy approaches of
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businesses are mostly similar. When the results in Table 2 are exam-
ined, 68% of these businesses partially integrated their CE targets and 
activities into their reports. The weight of CE in these business activi-
ties is deficient. Relevant codes are associated with only a few contents in 
the reports. The CE-related content of these businesses is mainly related 
to management and waste management, while content related to supply 
chain management, raw material management, or R&D is rarely found.

While 23% of these businesses predominantly integrated their CE activ-
ities and targets, no CE-related targets and actions were found in a 
report defined as a group enterprise. Therefore, this business was not 
included in the CE analysis. In businesses with predominantly integrated 
reports, CE is addressed within the scope of different topics. These 
integration areas include strategy, waste management, natural resource 
management, innovation, efficiency, or R&D. Compared to other busi-
nesses, a fully integrated business (ARCLK) has been identified that 
addresses CE with many contents. In this business report, CE is addressed 
by top management in several different contexts. These include design 
and manufacturing processes, responsible production and consumption, 
supply chain management, innovation, R&D, end-of-life assessment and 
recycling, product life cycle, packaging management, market risk, policy 
risk, and company and brand reputation risk. 

CE approach weights vary across sectors. Accordingly, the weight of 
CE partially integrated approaches of businesses in the service sector is 
80%, while the weight of industrial sector businesses is 58%. The weight of 
CE predominantly integrated approach of service sector businesses is 20%, 
while the weight of CE fully and predominantly integrated approaches 
of industrial sector businesses is 33%. According to these findings, it is 
determined that the weight of CE approaches is higher in industrial sector 
businesses than in service sector businesses. 

As a result of examining the CE concept within the scope of busi-
ness strategy and management policy determined that it is addressed in 
strategy, top management discourse, or among priority issues in different 
CE approaches. While CE is addressed as a strategy or policy in all busi-
nesses with predominantly and fully integrated approaches, this rate is 47% 
in businesses with a partially integrated approach. CE is addressed poorly 
in business implementations, although it is included in priority issues, 
management, or executive discourse in partially integrated approaches. 
Waste management constitutes a significant part of these activities.
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In predominantly integrated businesses CE is addressed as consumer 
engagement, innovation and technology, the 3R (reduce, recycle, and 
reuse) model, resource efficiency, and lean production with a zero waste 
approach. The fully integrated business proactively manages the transi-
tion process with the action plan. The action plan has three focal points: 
circular design, take-back, collection, recycling, and sourcing. 

According to the findings, most businesses (about 76%) carry out CE 
implications such as recycling, reducing, and reusing. While reuse, repair, 
and remanufacturing are prioritized in CE transformation, recycling is 
the last element of transformation (EMF, 2019). Still, recycling is used 
more than other concepts in the reports reviewed. Design is critical in 
the CE cycle (EMF, 2019; European Commission (b), 2020), and design 
influences the success of the transformation. Despite this, a smaller part of 
the businesses (about 16%) includes design at the same time, repair, and 
remanufacturing applications in their CE activities. Systems perspective 
needs collaborations in transformation. This issue is emphasized in ‘A new 
Circular Economy Action Plan’ prepared by the European Commission 
(b) (2020). According to the data, 14 businesses have further cooperation 
or membership levels. When cooperating businesses are examined, the 
issue of innovation stands out. 50% of these businesses collaborate on 
Innovation. Responsible production and consumption, especially supplier 
and consumer cooperation (Van Buren et al., 2016), stand out. According 
to the findings, the cooperation of businesses in this direction is quite low. 
For sectoral comparison, all collaborations of businesses were collected 
and weighted according to sectors. Accordingly, all businesses realized a 
total of 39 collaborations. Industrial businesses realized 61.5% of these 
collaborations. 

Since CE offers the potential to contribute significantly to the real-
ization of the SDGs (EMF, 2021), the circular economy approaches of 
businesses have been evaluated within the scope of SDGs’ performances 
in addition to the research questions. Accordingly, the share of the fully 
integrated approach in the SDGs performance is 31%, while the share of 
not mentioning the business is 18%. Compared to all other approaches, 
the business with CE fully integrated approach has the highest level of 
SDGs performance (Fig. 5). In this respect, it can be said that the SDGs 
performance is related to the weight of CE in business management and 
practice.
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Fig. 5 SDGs 
performance by CE 
reporting approach Predominantly 

integrated 
28% 

Fully 
integrated 

31% 

Partially 
integrated 

23% 

Not mention 
18% 

5 Discussion 

This study aims to reveal the general picture of the circular economy 
practices of business in a developing economy and their contribution 
to sustainable development goals. The reason for the emergence of this 
research is to examine the green transformation of businesses in Turkey, 
which is located in one of the regions expected to be most affected by 
climate change and has a developing country economy that has a critical 
importance in reaching the 2030 and 2050 targets. CE, sustainability, 
and SDGs in industry and service businesses measure this transforma-
tion. Research findings are handled separately in terms of theoretical and 
practical contributions. 

5.1 Theoretical Contributions 

The analysis findings conducted to answer the research questions are 
expected to contribute to the literature. Especially in developing coun-
tries, the uncertainty of CE transformation (Azizuddin et al., 2021; 
Halog & Anieke, 2021; Upadhyay et al., 2021) and the relative scarcity of 
relevant research (Elia et al., 2020) bring uncertainty in the decisions and 
practices of businesses. This research can contribute to the literature by 
revealing the current situation and general trends of businesses in terms 
of approaches and practices of sustainability transformation. 

The need for change as a system in the effectiveness and success 
of the sustainability and CE model requires stakeholder engagement 
and interaction (Baah et al., 2022; Velenturf & Purnell, 2021). In this 
sense, reporting can be used to track circularity steps, control and clarify 
processes and strategies (PwC, 2020), share progress with internal and
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external stakeholders, and receive feedback (ISO, 2022). Therefore, as 
part of CS management, sustainability reporting is the best way for busi-
nesses to share their CE and sustainability activities with stakeholders 
(Blackburn, 2007). However, one of the most important findings is 
that only about 9% of businesses have international standards and inde-
pendently audited sustainability reporting. Approximately 50% of these 
businesses do not publish sustainability reports. Most of the remaining 
businesses have only touched upon very limited sustainability in their 
annual reports. According to these findings, it can be said that the interac-
tion of businesses with their stakeholders on sustainability and CE is quite 
low. One reason for this may be that publishing sustainability reports are 
voluntary. Another reason may be that the weight of sustainability and CE 
in the decisions and practices of businesses or stakeholder interactions is 
absent or low (Çalışkan, 2012). Similarly, according to KMPG (2017), 
Turkish businesses are well below the world average in sustainability 
reporting. 

The concepts of CE and sustainability encompass economic, social, 
and environmental systems (Lacy et al., 2020). In all business activi-
ties, environmental sustainability (38%) and social sustainability (37%) 
have a higher share than economic sustainability (25%). In the research 
conducted by Araci and Yuksel (2016) on BIST Sustainability Index busi-
nesses in Turkey, economic performance was determined as 41%, social 
performance as 33%, and environmental performance as 26%. Accord-
ingly, the weight of social and environmental sustainability in business 
activities has increased over the years, and the share of economic sustain-
ability has decreased. This finding is in line with the results of the analysis 
conducted by Sehnem et al. (2020) and Tiscini et al. (2022) in Brazil and  
Italy. 

According to the analysis conducted to determine the CE reporting 
approaches of businesses, 27.5% of businesses have full and predominance 
approaches, while most have partial approaches (68%). In the research of 
Opferkuch et al. (2021), the concept of CE was not used in most busi-
nesses, while it was partially included in the smaller part. In this respect, it 
can be argued that the finding of this study is relatively positive. Although, 
these businesses have associated CE activities and goals with only one or 
a few contents. It shows that the circular model, expected to bring trans-
formation in realizing sustainability goals, has not yet become a central 
issue. This finding is supported by previous studies (Azizuddin et al., 
2021; Opferkuch et al., 2021; Upadhyay et al., 2021). In the literature,
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CE applications are accepted as a potential model for achieving SDGs 
(EMF, 2021; European Commission (b), 2020). In this research, SDG8 
(Decent Work and Economic Growth), SDG12 (Responsible Consump-
tion and Production), SDG9 (Industry, Innovation, and Infrastructure), 
and SDG13 (Climate Action) are dominant in the goals and activities 
of businesses. The SDGs performance rate of the fully CE-integrated 
business (31%) is better than any CE approach and differs significantly 
from the not mentioned business share (18%). Fully integrated approaches 
differ in how they integrate CE with the organization’s strategy, vision, 
goals, and practices. So, research findings support the literature (Geiss-
doerfer et al., 2017). Also, in evaluating the sectoral view, the partially 
integrated approach is more dominant in the service sector. In contrast, 
the predominantly and fully integrated approaches have a higher weight in 
the industrial sector. The reasons for this may be the higher expectations 
from the industrial sector due to its environmental impacts (European 
Commission (d), 2020) and the need for the industrial sector to adapt to 
international trade (TUSIAD, 2021). 

There are circular practices at different levels in almost all businesses. 
Still, circular practices are mostly handled under the heading of waste 
management in businesses and stand out as reduce, recycle, and reuse. 
Especially in developing countries, waste is an issue that brings important 
effects on its own. Therefore, the CE is the best way to deal with waste 
(Halog & Anieke, 2021). However, addressing CE only as waste manage-
ment in businesses is insufficient to achieve the SDGs and ensure the 
desired transformation. The number of businesses that take the circular 
model as a business strategy and integrate it into the entire product life 
cycle is limited. It is in line with the findings of the studies of Upadhyay 
et al. (2021), Opferkuch et al. (2021), and Tiscini et al. (2022). 

The transition toward CE adoption is possible with cleaner produc-
tion and eco-design (Ghisellini et al., 2016). Therefore, the design and 
production phases are critical points of the circular approach. EU has 
put design at the center of the CE model in the circular transforma-
tion (European Commission (b), 2020). EMF (2021) argues that CE is 
shaped entirely by design-based principles. A design orientation ensures 
that pollution and waste are eliminated first (Ghisellini et al., 2016) and  
contributes directly to regeneration (de Sousa Jabbour et al., 2019). 
Accordingly, focusing on design helps to prevent the problem at its 
source. The prevention approach goes down to the source to reduce or 
eliminate pollution or waste, but an opposite is a control-based approach.
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In this approach, the problem is tried to be solved after it has arisen. 
While the problem solved at its source has the potential to prevent carbon 
emissions and reduce production costs through efficiency significantly, its 
control-based approach has no potential to reduce production costs (del 
Rio Gonzalez, 2005). So, the prevention approach is appropriate for the 
CE model. The analysis shows that CE design activities remain limited in 
business applications. Only a few business activities address the CE-related 
design issue. It is possible to see the traces of green transformation in 
businesses but reaching the emission target scenarios requires innovative 
and comprehensive investments. 

Top management attitudes and collaborations are emphasized in 
reaching SDGs and circular transformation (European Commission (b), 
2020; United Nations, 2015). The system-wide changes bring multi-
lateral and multi-participatory responsibility. In the systems approach, 
sustainability is strongly influenced by Stakeholder theory as it affects 
the vision and strategies of all actors and translates directly into the 
concept of collaboration (Prasad & Elmes, 2005). Almost half of the 
businesses have CE memberships or collaborations at different levels. 
While approximately 13% of these businesses cooperate with suppliers, 8% 
cooperate with consumers. CE encourages new relationships by reinte-
grating suppliers and consumers into production cycles (Van Buren et al., 
2016). The success of CE depends on the participation of all actors (De 
Angelis, 2018; Ghisellini et al., 2016), and increasing consumer respon-
sibility further strengthens this virtuous cycle (Ghisellini et al., 2016). In 
the sectoral comparison of collaborations, industrial businesses (61.5%) 
interact with more stakeholders than service sector businesses. According 
to the analysis, although the CE issue was brought to the agenda by the 
senior management (CEO, General Manager, etc.) in general, the CE 
issue was either not encountered at all or was only limited in practice. 
For these businesses, it can be said that CE is not adopted in business 
strategies and policies and generally remains at the level of discourse. 

5.2 Practical Contributions 

The research findings make it possible to conclude the concepts of CE, 
sustainability, and SDGs at the business and sector levels. It has been 
determined that CE is at the beginning level in businesses, the focus 
of the implementation is on waste management, and it is included in a 
limited number of business strategies, visions, and plans. The research
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has the potential to draw attention and raise awareness on the issue as it 
reveals the general situation of sustainability transformation in the rele-
vant sectors and businesses and offers findings that can be useful for 
decision-makers. 

The average of all businesses’ sustainability performance is determined 
as 0.50. Similarly, the average CS disclosure performance of businesses 
was determined as 0.60. While the industrial sector remains below this 
performance, the performance of the service sector is 0.55. Also, the 
service businesses’ SDGs performance is better than industry businesses. 
In addition, most business has adopted the CE partially integrated 
approach. Therefore, considering the 2030 and 2050 targets, it can be 
said that businesses’ performance should be improved. In this sense, busi-
nesses need to take more action. PwC (2020) recommends six steps for 
service sector businesses on the path to circularity. These are; identi-
fying opportunities for circularity, clarifying strategy and vision, planning 
the transformation route, developing collaborations, establishing control 
mechanisms, and being proactive. ISO (2022) proposes four strategies 
in its sectoral roadmap for industrial businesses within the climate change 
framework and CE. These are situation assessments, including stakeholder 
expectations, local and global trends, determining the vision, strategy, 
goal setting and implementation, performance monitoring, and reporting. 
Accordingly, although the importance of reporting on sustainability and 
CE management is clear, it has been determined that there is no stan-
dard related to CE in the reports examined. GRI consists of standards 
based on the concepts of SDGs and sustainability, so disclosures on CE 
may lead to different practices. On the other hand, the rate of business 
publishing sustainability reports is quite low. Sectoral efforts may be bene-
ficial in reviewing the dynamics related to sharing sustainability reports by 
businesses and raising awareness. 

One of the reasons for the significant variation in the sustainability 
performance of businesses was governance. Since the concept of gover-
nance is related to stakeholder engagement, transparency, accountability, 
fairness to stakeholders, consistency, and allocation of corporate trust 
(ISO, 2022), it is also addressed in this study. Only 9% of businesses 
included information on governance in their reports. This finding is 
in line with the research findings of Tiscini et al. (2022). Parallel to 
this finding, the collaboration of businesses with stakeholders within the 
scope of CE is also limited. As in the fully and predominantly integrated 
approaches, interaction with stakeholders is higher in the industrial sector.
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In this respect, stakeholder collaboration varies according to the CE 
management and naturally according to the approach. Therefore, busi-
nesses need to make more efforts to include CE in their strategies, visions, 
and goals. 

Micro efforts are valuable in the transformation process but insuf-
ficient. Due to the systems approach, CE includes a wide stakeholder 
group and imposes responsibilities on different parties. In this sense, 
sector representatives can draw more attention to this issue and mobilize 
the sector on measures to increase cooperation and prepare the ground. 
Macro-level efforts are also necessary for sectors to take action. TUSIAD 
(2021) recommends that the CE transformation cannot be realized with 
the current policies and regulations and needs to be updated. Similarly, 
according to the research of WWF (2021) and  Şahin et al. (2021), current 
practices and policies should be updated; otherwise, Turkey is moving 
away from its sustainability goals. 

6 Conclusion 

This research has tried to explain businesses’ current situation regarding 
CE, SDGs, and sustainability with the support of the literature. The 
research has important outputs representing industrial and service busi-
nesses operating in the developing country’s economy in terms of its 
scope. The SDGs and 2050 targets adopted by Turkey bring important 
responsibilities to businesses. On the other hand, the EU is trying to influ-
ence other countries in its green transformation and to participate in this 
transformation. Significant changes in the sense of businesses’ responsi-
bility to sustain life for a while and fulfill our responsibility toward future 
generations is a need. This change in understanding covers all businesses 
regardless of the level of economic development (Rendtorff, 2019). In 
this sense, developing countries need to realize their economic growth 
based on sustainable values. 

Within the scope of this study, it is promising that CE is included 
in almost all business reports. However, CE is addressed limitedly by 
most businesses within the waste management framework; this distracts 
businesses from the focus of the system and the effectiveness of CE imple-
mentation. The finding can be explained by the fact that CE is quite new 
on the business agenda and has not been internalized. In businesses with 
fully and predominantly integrated approaches, CE is addressed in the 
management and implementation focus, and stakeholder collaborations
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are more important. In this sense, the industrial sector is more effec-
tive. Although the service sector has higher sustainability performance, its 
focus on CE management, practices, and cooperation with stakeholders 
is lower. It shows that the awareness of the service sector on CE is lower 
than the industrial sector. 

On the other hand, the fully integrated approach has the highest 
share of SDGs performance. Sustainability, which emerges as a neces-
sity for creating value for the system approach and stakeholders, should 
be included in strategies and targets. More efforts are needed for green 
transformation. 

This research has some limitations. One of these limitations is that busi-
nesses may not have reflected all of their CE decisions and practices in 
their reports due to the lack of a reporting standard on CE reporting. 
It may limit the representativeness of the findings. Another limitation of 
this research is that the research analysis covers one year. Since preparing 
international reports is voluntary, some businesses do not publish reports 
regularly. Therefore, the change between periods could not be observed. 
At the same time, examining the research variables outside the frame-
work provided by the report’s scope was impossible. Future studies should 
focus on in-depth examinations of CE approaches based on interviews and 
field studies to increase the scope and depth of the topic. The research 
findings are representative of BIST-listed industrial and service sector 
businesses. Therefore, results cannot be generalized to different sectors 
and regions. Therefore, future studies may obtain stronger results with 
data from different developing countries to strengthen the representation 
of developing countries. In addition, future studies can use quantitative 
methods to reveal businesses’ CE approaches and SDGs performance. 
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1 Introduction 

A supply chain is a network of manufacturers and service providers who 
work together during the transformation and transportation of prod-
ucts from raw material form to the final product (Bozarth & Handfield, 
2008: 4). Association for Supply Chain Management (ASCM) defines 
supply chain management as “The design, planning, execution, control, 
and monitoring of supply chain activities to create net value, building a 
competitive infrastructure, leveraging worldwide logistics, synchronising 
supply with demand, and measuring performance globally” (Pittman & 
Atwater 2019: 185). According to Bozarth and Handfield, supply chain
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management is the active management of supply chain activities and rela-
tionships to maximise customer value and provide sustainable competitive 
advantage (Bozarth & Handfield, 2008: 8). In the words of Eliyahu M. 
Goldratt in his book “The Goal”, the mission or purpose of supply chain 
management can be explained as “reducing inventory (stock) levels and 
operating expenses simultaneously while increasing sales” (Hugos, 2006: 
9). 

In the literature, some studies analyse the supply chain at different 
levels. In this direction, explanations are made at the level of bilateral rela-
tions (dyadic level), between supply chain members, at the chain level, 
which includes more than one bilateral relationship, and at a network 
level consisting of different operations. Within bilateral relations, analyses 
are carried out over two companies such as supplier-manufacturer and 
producer-distributor. In the chain approach, the set of relations from the 
supplier’s supplier to the customer’s customer and analyses are based on 
upstream and downstream relations at the network level (Croom et al., 
2000). 

The field of supply chain management, by its nature, covers intra-
business and inter-business relations. Therefore, supply chain manage-
ment research requires understanding inter-organisational and intra-
organisational systems. The supply chain’s holistic, organisational and 
inter-organisational focus extends systems thinking to the theory of “sys-
tems of systems” (SoS). Modern supply chains include interrelated and 
intra-firm processes of many globally complex SoS (Randall & Mello, 
2012: 864). 

Bechtel and Jayaram discussed the development of supply chain under-
standing and classified supply chain schools of thought (Hieber, 2002). 
The authors focused on developing the supply chain field in four main 
axes: supply chain awareness school, connection/logistics school, infor-
mation school and integration school. In addition to these schools of 
thought, some studies have developed approaches that deal with supply 
chains in terms of sustainability, business continuity, reverse supply chain, 
closed-loop supply chain, digitalisation and circular supply chain (CSC) 
since the 2000s (Table 1).

In traditional linear supply chains, consumers or industrial buyers of 
products are considered in a passive position and are on the chain as the 
last link of the supply chain. Reverse supply chain flows from buyers to 
the focus company or other supply chain members are limited. Therefore, 
it can be argued that businesses should position consumers or industrial
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Table 1 Supply chain schools of thought 

Authors Main focus of supply chain management 
definition 

Chain Awareness School 
Erdiaw-Kwasie et al. (2023), Jones and 
Riley (1985), Houlihan (1988), Langley 
and Holcomb (1992), Cavinato (1992), 
Novack and Simco (1991), Stevens (1990), 
Lee and Billington (1992) 

“Material flow process from suppliers to 
end users” 

Linkage/Logistics School 
Scott and Westbrook (1991), Turner 
(1993) 

“Supply chain connects all links of the 
production and supply process, from the 
raw material to the end customer” 
Information School 

Johannson (1994), Towill et al. (1992) “Connection and flow of information 
between supply chain management and 
the various members of the supply chain” 
Integration School 

Ellram and Cooper (1990), Cooper and 
Ellram (1993), Hewitt (1992), Fung et al. 
(2008) 

“Integrative philosophy for managing the 
stock points and total flow of a 
distribution channel from the supplier to 
the end user” 
Supply Chain Sustainability School 

Carter and Rogers (2008), Seuring and 
Müller (2008) 

“Strategic, transparent integration and 
achievement of an organisation’s social, 
environmental and economic goals in the 
systematic coordination of key 
business-to-business processes to improve 
the long-term economic performance of 
the focus company and its supply chains” 
Supply Chain Business Continuity 
School 

Kildow (2011), Ho et al. (2015) “Supply chain managers need to 
understand the fundamentals of business 
continuity and identify, assess, mitigate 
and monitor unexpected macro and 
micro-level events or conditions that may 
adversely affect any part of a supply 
chain”

(continued)
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Table 1 (continued)

Authors Main focus of supply chain management
definition

Reverse Supply Chain Management 
School 

Prahinski and Kocabasoglu (2006) Reverse supply chain management 
(RSCM) is the effective and efficient 
management of the activities required to 
retrieve a product from a customer and 
either dispose of it or recover its value 
Closed-loop Supply Chain 
Management School 

Govindan et al. (2015) “Closed-loop supply chain management 
(CLSCM) is the design, control, and 
operation of a system to maximise value 
creation over the entire life cycle of a 
product with the dynamic recovery of 
value from different types and volumes 
of returns over time” 
Digitalisation School 

Alam et al. (2022), Liotine (2019) “A digital supply chain is a chain that 
uses data and systems to connect 
operations and business functions with 
domestic and foreign trade partners and 
relevant stakeholders” 
Circular Supply Chain School 

Batista et al. (2018) “The coordinated forward and reverse 
supply chains via purposeful business 
ecosystem integration for value creation 
from products/services, by-products, and 
useful waste flows through a prolonged 
life cycles that improve the economic, 
social and environmental sustainability of 
organisations” 

Farooque et al. (2019) “Circular supply chain management 
(CSCM) is the integration of circular 
thinking into managing the supply chain 
and its surrounding industrial and natural 
ecosystems” 

Source Adapted from Bechtel and Jayaram (1997: 17)
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buyers not as the end of linear supply chains but as the centre of dynamic 
value creation and maintenance networks to transform their supply chains 
(Hazen et al., 2022). However, there is a reverse flow of materials in 
the closed-loop and open-loop supply chain understanding. Products can 
flow as a closed-loop input from industrial buyers and consumers within 
their supply chain or as an open-loop input within other supply chains 
and industries. 

The circular supply chain approach adopts a more innovative and inte-
grated approach. According to Farooque et al. (2019), circular supply 
chain management systematically restores technical materials and regen-
erates biological materials towards a zero-waste vision through system-
wide innovation in business models and supply chain functions from 
product/service design to end-of-life and waste management, involving 
all stakeholders in a product/service life cycle including parts/product 
manufacturers, service providers, consumers and users (Fig. 1). 

Montag (2022) discusses different understandings of the supply chain 
regarding value focus and waste elimination focus (Fig. 1). According to 
the author, circular supply chains focus more strongly on value creation 
and waste removal (Montag, 2022: 30) (Fig. 2).

Fig. 1 Linear, closed-loop and circular supply chains (Source Farooque et al. 
[2019]) 
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Fig. 2 Value and waste elimination focus of CSCs (Source Montag [2022]) 

2 Value Chain vs. Supply Chain 

According to Holweg and Helo (2014), when it comes to designing 
and managing the supply chain, we come across two fields of study. The 
authors note a difference in understanding between the “value chain” 
view, which considers the value creation and allocation aspect of the 
supply chain, and the operational “supply chain”, which develops strate-
gies for designing and operating efficient systems within and between 
businesses. While the value chain view focuses on financially capturing 
the maximum added value, the supply chain view focuses on operational 
efficiency (Holweg & Helo, 2014: 230). 

Michael Porter classified value chain activities in his book “Competitive 
Advantage” in 1985. According to him, the value chain of a business and 
its operation reflects the history of the business, its strategy and the way 
it implements strategies. Porter defined value chain activities as primary 
and support activities (Porter, 1985: 36). These activities are presented in 
Fig. 3.
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Fig. 3 Primary and support activities in the value chain (Source Porter [1985]) 

Value chain activities are the main building blocks of competitive 
advantage. Comparing the competitors’ value chains and the firm’s 
value chain reveals the differences determining the competitive advan-
tage (Porter, 1985: 39). Some authors emphasise that Porter’s value chain 
approach should be updated with a new concept. Monczka et al. (2016) 
state that the focus should be on the concept of “extended value chain” 
(extended business) because the value chain only focuses on the inside 
of the business, ignoring suppliers and customers (Monczka et al., 2016: 
14). 

In the extended value chain approach, the activities presented in hori-
zontal flows represent the operational flows of the value chain, in other 
words, the supply chain operations (Fig. 4). Therefore, we can think of 
the concept of the supply chain as a subset of the value chain. So, for 
example, all employees in the organisation are part of the value chain. 
But the same is not true for the supply chain (Monczka et al., 2016: 14).

Some normative process models classify and categorise supply chain 
activities in the literature. A normative model consists of a predefined set 
of alternatives. In addition, normative models describe how an object in 
the model can be viewed and defined and how it should behave. In this 
respect, it sets a norm for the chosen field (Poluha, 2016: 74). The two 
most accepted normative process models are the “Supply Chain Opera-
tions Reference” (SCOR) model, published by ASCM in its 14th version
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Fig. 4 Extended value chain (Source Monczka et al. [2016])

as of 2022 and the model created by the Global Supply Chain Forum 
(GSCF) within the Ohio State University. 

A process reference model describes, characterises and evaluates a 
complex management process. Once the challenging process is “cap-
tured” in a process reference model, it can be clearly defined, consistently 
studied, and redesigned to gain a competitive advantage (Stewart, 1997: 
63). 

2.1 SCOR Model 

SCOR model is the first cross-industry framework for evaluating and 
improving supply chain performance and management across the enter-
prise. It was developed in 1996 in partnership with Advanced Manufac-
turing Research (AMR) due to the integrated supply chain benchmarking 
research of Pittiglio Rabin Todd and McGrath (PRTM) (Stewart, 1997: 
62). The model is updated regularly and adapted to modern business 
practices with the contributions of ASCM member companies. 

With the 14th version of the SCOR model, ASCM radically changed 
its view of the supply chain and the schematic representation of the 
model. In addition, it introduced new process definitions compared to 
previous versions. For example, the “Plan, Source, Make, Deliver, Return
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and Enable” processes have been replaced by “Plan, Order, Source, 
Transform, Fulfil, Return and Orchestrate” processes (ASCM, 2022). 

The illustration of the model shows a paradigm shift from a linear 
supply chain to a circular supply chain understanding. Finally, in Fig. 5, 
the use of SCOR in model diagrams until 2022 is presented. 

The model’s name was changed to “SCOR Digital Standard (SCOR-
DS)” with SCOR v13. The SCOR model has been developed to describe 
the business activities associated with all phases of satisfying customer 
demand (ASCM, 2022). The SCOR-DS v14 model is presented in Fig. 6.

The graphic illustrating the SCOR-DS model is a double infinity 
diagram, representing today’s supply chain’s looped, continuous, and 
connected nature and the seven critical processes within every supply 
chain. The SCOR-DS graphic displays the balance of “Supply and 
Demand” in a horizontal infinity loop and “synchronise and Regenerate” 
in a vertical infinity loop (ASCM, 2022). 

In SCOR-DS, circular activities are handled within the Return process. 
The return process includes processes that coordinate the reverse flow of 
products and circular activities such as product disposition or transforma-
tion processes (ASCM, 2022).

Fig. 5 SCOR model 1996–2020 (Source ASCM, SCOR v13 [2020]) 
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Fig. 6 SCOR-DS model v14.0 (Source ASCM, SCOR Digital Standard v14.0 
[2022])

2.2 GSCF Model 

In 1994, executives of a group of multinational companies developed a 
definition of the supply chain. The structure was brought to the literature 
by being presented at an executive seminar in 1996 under the “Global 
Supply Chain Forum” model (Lambert et al., 2005: 27). 

The GSCF model deals with the process from the supplier’s supplier 
to the customer’s customer and includes 8 basic processes with a holistic 
approach (Fig. 7). All of these processes are cross-functional and inter-
firm.

In the model, circular activities are expressed in “Returns Manage-
ment”. In this process, activities include determining returns management 
targets and strategies, developing avoidance, gatekeeping and disposi-
tion guidelines, expanding the returns network and flow options, and 
identifying secondary markets (Lambert et al., 2005: 49).
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Fig. 7 GSCF model (Source Lambert [2008])

3 Circular Economy and Supply Chain 

The circular economy refers to a cradle-to-cradle approach in which mate-
rials and products are designed to be reused for as long as possible and 
then reintroduced differently when reuse is no longer possible. Designing 
for the circular economy requires a holistic perspective that covers all 
aspects of design and development and considers many supply chain actors 
far beyond traditional supply chains (Fig. 8) (Bals  et  al.,  2022: 3).

According to Bressanelli et al. (2018), a circular economy is defined 
as “an economic system restorative and regenerative by design, imple-
mented by one or more supply chain actors through one or more of 
the four building blocks (circular product design, servitised business 
models, reverse logistics and enablers) to replace the end-of-life concept 
with reducing, alternatively reusing, recycling and recovering materials 
in production, distribution and consumption processes, for both tech-
nical and biological materials, to accomplish sustainable development” 
(Bressanelli et al., 2018). 

The transition to a circular economy requires government, industry 
and society collaboration (Erdiaw-kwasie et al., 2023; Miles & Gold, 
2021). There needs to be more than the circularity of the supply chain 
as an individual effort. With a circular economy, manufacturers need
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Fig. 8 The circular economy—an industrial system that is restorative by design 
(Source Ellen Macarthur Foundation [2014])

to rethink how they design products and use resources more sustain-
ably, focusing on binding regulations throughout the entire life cycle of 
their products. Product designers and engineers are encouraged to focus 
on innovative, resource-efficient design that allows products to be easily 
disassembled and repaired. In addition, businesses should be encouraged 
to look at new business models that prioritise circular activities, such as 
avoiding consumption and switching to a rental model while selling prod-
ucts (Jones, 2021: 42). Complex supply chains require the integration of 
circularity into managerial thinking models and strategic decision-making 
in the context of the circular economy while operating (Eisenreich et al., 
2022). This mental shift can enable managers to create circular value 
chains by engaging in shared value creation by interacting with different 
supply chains.
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4 Methodology 

As emphasised above, the transition to a circular economy will only be 
possible by renewing the value chain activities of enterprises with circular 
strategies or by switching directly to circular business models. Therefore, 
this study aims to determine the circular strategies of the enterprises oper-
ating in Turkey and managers’ perceptions regarding the concept of a 
circular value chain. 

To achieve this objective, a two-stage qualitative research methodology 
was preferred. In the first stage, the case study method was used due to 
the exploratory nature of the subject. 5 businesses included in the case 
study were determined by convenience sampling method. Three of these 
businesses have been selected to reveal the subject’s reflections in prac-
tice due to their circular business models. The other two businesses act 
as catalysts in the circular economy. Information on these businesses is 
presented in Table 2. 

Hit Grill and Hookah Charcoal Inc. It operates in the province of 
Düzce. The other four organisations are based in Istanbul. 

In the second stage, data were collected through semi-structured inter-
views from 15 manufacturing enterprises operating in Istanbul using 
convenience sampling. Finally, the collected data were analysed by the 
content analysis method. Information about the participants is presented 
in Table 3.

During the interviews, 2 open-ended questions were asked to the 
participants. These questions are listed as follows:

Table 2 Case 
companies overview Case company Industry Business type 

Nivogo Textile and 
Apparel 

Retailer and 
Wholesaler 

Hit Grill and 
Hookah Charcoal 
Inc 

Charcoal 
Production 

Manufacturer 

AJ International 
Group 

Textile and 
Apparel 

Waste Separator 
and Wholesaler 

DCube Consultancy CE Project 
Advisor 

Business 4 Goals 
(B4G) 

Consultancy Non-Governmental 
Organisation 
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Table 3 Participant 
profiles No. Participant’s 

department 
Industry Number of 

employees 

1. Procurement Pharmaceutical 1000+ 
2. Supply Chain Apparel 1000+ 
3. Procurement Pharmaceutical 1000+ 
4. Logistics Textile & Apparel 1000+ 
5. Logistics Machine 500+ 
6. Sales Pharmaceutical 150+ 
7. Retail Food 100+ 
8. Category 

Procurement 
Textile 1000+ 

9. Procurement Energy 1000+ 
10. Supply Chain Energy 1000+ 
11. Logistics Textile 1000+ 
12. Supply Chain Ceramic 1000+ 
13. Procurement Machine 50+ 
14. Supply Chain Household 

Appliances 
1000+ 

15. Quality Farm Equipments 250+

1. Could you give some brief information about the supply chain 
understanding of your business? Then, you can exemplify the 
approaches you apply while conducting your operations (circularity, 
sustainability, buying and using recycled materials, waste manage-
ment, environmental management systems, etc.). 

2. What does the circular economy mean to you? 

5 Findings 

5.1 Nivogo—Circular Transformation Movement 

The Nivogo brand, a combination of the words Nivo (new) and go (to 
take action) is a circular transformation movement, representing the “new 
fashion” in the face of fast fashion rapidly consuming the world. The 
journey of Nivogo started in February 2021 with a team of 3 in a 400 m2 

apartment in Kağıthane and continues today in Eastern Europe’s largest 
Renewal Centre with an area of 5000 m2 and a monthly renewal capacity 
of 100,000 products powered by circularity and cutting-edge technology.
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Nivogo extends the life of products taken from users and brand part-
ners and brings them back into the circular economy. To become a 
circular alternative to fast fashion by reducing the damage caused by 85 
billion fashion waste, they have saved more than 3 billion litres of water 
by renewing more than 500 thousand products they received from their 
brand partners in the last 15 months. In addition to the Renewal Centre, 
Nivogo is expanding its influence by including individual users in the 
circular fashion movement. Nivogo recently opened Türkiye’s first circular 
store to sell its renewed products at Akasya Mall in Istanbul (Fig. 9). 

Among the products which Nivogo took from their brand partners and 
users, there are defective, lack barcode, customer returned, overstock and 
old seasoned products, most of which are still usable. These products start 
their circular transformation journey by going through a 6-stage renewal 
process at the renewal centre (Fig. 10).

The foundations of Nivogo’s unique business model were laid by 
thoroughly analysing global companies’ positive and open-ended aspects.

Fig. 9 Nivogo’s circular store 
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Fig. 10 Operations at Nivogo’s renewal centre

Fig. 11 Nivogo’s 4R model 

As a result, these companies demonstrated that the circular business 
model scales and transforms users’ shopping habits for a sustainable and 
better world. Based on these teachings, Nivogo designed a unique busi-
ness model called “Nivogo’s 4R”. Nivogo 4R model includes the stages 
“Reverse Logistics, Renewal, Re-price, Re-sell” (Fig. 11). 

In the first stage, Nivogo takes products from their “Circular Transfor-
mation Brand Partners” with reverse logistics. After the product’s arrival, 
experts examine the product’s current status by identifying an artificial 
intelligence-based NivoKod for each of them to determine and follow 
the stations where the processes need to be applied. Finally, the products 
that have been identified with NivoKod are sent to the renewal stations, 
including repairing, cleaning, and ironing (Fig. 12).
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Fig. 12 Reverse logistics and renewal process 

Fig. 13 Re-pricing process 

After the renewal stage, with the artificial intelligence-based smart re-
pricing technology Nivogo developed, special and fair pricing is made 
for the renewed products according to the parameters such as the first 
version, the renewal processes applied, the final version, the quality 
control score, the year, the season, etc. (Fig. 13). 

At the re-sell stage of the 4R Model, products that have been 
renewed, sanitised and re-priced with AI-based pricing technology, are 
packaged and transferred to sales channels by completing their circular 
transformation journey (Fig. 14).
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Fig. 14 Sales channels for re-sell 

5.2 Hit Grill and Hookah Charcoal Inc.—Circularity-Driven 
Production Using Hazelnut Shells 

Turkey is the world’s largest producer and exporter of hazelnuts, 
accounting for about 70% of world production and around 75% of world 
exports (USDA, 2022). 

Hit Grill and Hookah Charcoal Inc. is a business established in Düzce, 
one of the regions where hazelnuts are grown the most, to bring nutshell 
wastes into the economy. The enterprise plans to convert around 40,000 
tons of hazelnut shell waste annually at its facility (Fig. 15).

Hazelnut shell wastes obtained from Düzce region are subjected to a 
carbonisation process in the pyrolysis machine. Roasting takes place by 
heating the stainless steel in an oxygen-free environment in the pyrolysis 
machine. The first run is made with natural gas. After 500 degrees, the gas 
produced by the burning of the hazelnut shell is released, and the system 
is provided to burn with its own gas without allowing it to cool. Thus, 
the system is maintained with lower energy consumption. The system is 
carried out with automation technology with a fully intelligent system. 
The carbonised shells are crushed and turned into powder. The carbon 
powder output is then mixed with edible starch to form a paste. The



CIRCULAR VALUE CHAINS: CIRCULAR STRATEGIES … 477

Fig. 15 Production facility—hazelnut shell warehouse

output, which is made into dough, is cut into small pieces. Finally, it is 
turned into charcoal or hookah charcoal (Fig. 16).

With 7500 calories, it provides burning for around 6 hours. The 
resulting coal has no soot, odour, flame or smoke. During carbonisation, 
15% natural vinegar is formed from the hazelnut shell. It has been deter-
mined that the hazelnut shell vinegar produced in the process increases 
the soil and crop yield in the agricultural sector. It is sold to greenhouses 
located in the Antalya region of Turkey. Thus, it is seen that the enterprise 
provides input to enterprises from other sectors with an open-loop supply 
chain understanding. In addition, the enterprise produces waste material 
input. Another waste but valuable material generated during the process 
is offered for use in the agricultural industry. 

As of 2022, with the increase in input costs, economic sustainability 
problems exist. The hazelnut shell purchased by the company over 450 
Turkish Liras/Ton in the previous year increased to 2,300 Turkish Liras/ 
Ton in January 2022. The main reason for this is the Ukraine-Russia 
war. In addition, especially the natural gas-energy crisis in Europe has 
increased the demand for hazelnut shells. In this case, since hazelnut shell 
is a product with high heat calories, they demand it from Turkey for direct 
burning. This leads to an increase in the company’s costs as a chain. The
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Fig. 16 Production process

company states that they are planning R&D studies to produce activated 
carbon, used in many sectors, instead of charcoal from hazelnut shells if 
operating costs continue to rise. 

5.3 AJ International Group 

AJ International Group is a business established in Turkey in 2018. The 
business has international operations. It carries out clothing collection 
activities in 61 provinces in Turkey. AJ continues its activities by collecting 
idle textile products in clothes piggy banks, re-selling the usable ones to 
the users and recycling the unusable ones for producing fibre, felt and 
cotton. 

The enterprise categorises the clothing products obtained from the 
clothes piggy banks placed at the relevant points under the coordination 
of the municipalities in the sorting facilities in Istanbul and Mersin. The 
garments, categorised according to availability, are packaged in bulk after 
the pressing process (Fig. 17).
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Fig. 17 Journey of waste clothes 

All products that have been sorted are exported to countries such as 
Afghanistan, India and Pakistan in large packages. As a result, there is 
an increase in the amount of waste clothes collected during wardrobe 
renewal periods. The products are recycled in the relevant country or 
meet with the final buyers at local markets. With the recycling activities 
of the enterprise, the basic raw material of regenerated fabrics is formed. 

5.4 DCube—Sustainability Through Circular Economy 

DCube, founded in 2018, is one of the first companies in Turkey which 
solely focus on circular economy solutions and business models to achieve 
sustainable development. DCube works towards sustainable development 
through:

. Facilitating circularity through raising awareness for behavioural 
change;

. Capacity development for enabling innovative, regenerative solutions 
and creating circular value chains and business models;

. Providing hands-on consultancy for groups such as (but not limited 
to) entrepreneurs, businesses, industrial zones and local governments 
to achieve circularity;
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. Investing in the startup community to advance circular economy 
principles;

. Connecting clean technologies and circular solutions with the 
Turkish industry to facilitate digitalisation and green economy tran-
sition of energy and material-intensive sectors;

. Advocating for designing and adapting necessary circular economy 
policies and action plans. 

In 2018, the company started its operations with a project financed by 
Zafer Development Agency. The project took place in Uşak with the coor-
dination of the Uşak Chamber of Commerce and Industry. The projectre 
focus on understanding the current situation of the regenerative fibre 
industry in Uşak and creating circular strategy. Besides, in 2020, DCube 
collaborated with Eastern Anatolia Development Agency to analyse the 
circular economy transition potential of the city of Van. 

During the field visits and workshops with the representatives of the 
industries in Uşak and Van, the team realised that there is a strong misun-
derstanding of recycling as being the most effective solution to reach 
sustainability and very limited knowledge of what circular economy is. 
Therefore, this was a verification that raising awareness for behavioural 
change plays a key role in the circularity journey of Turkey. 

Following this project and in line with this verification, in 2020, the 
DCube team developed a “Circular Economy Guidance for Businesses” 
to increase understanding of circular business models. The guidance was 
created with the sponsorship of B4G (Business for Goals), a platform 
founded by UNDP, TÜSIAD (Turkish Business and Industry Associa-
tion) and TÜRKONFED (Turkish Enterprise and Business Confedera-
tion). 

In addition to this contribution to Turkish circular economy litera-
ture, DCube created different contents for capacity building to explain 
circular economy to different target groups. As a result, beginning from 
2019 until now (November 2022), DCube team has reached around 
1500 people, including students, entrepreneurs, businesses, NGOs and 
local governments only through mentoring, workshops and lectures.
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5.5 Business 4 Goals (B4G) Platform 

Business for Goals Platform is a joint action platform established in 2019 
under the leadership of TÜRKONFED, TÜSİAD and UNDP to build 
the bridge between the business world and Sustainable Development 
Goals (SDGs) and strengthen the role of the business world in sustain-
able development. The platform is open to the participation of all large, 
medium and small-sized enterprises that want to integrate the SDGs into 
their corporate policies and strategies, all public institutions that observe 
public–private sector cooperation, local administrations, academia and 
non-governmental organisations within the framework of the principle of 
inclusiveness. 

The platform is among Turkey’s first and only Circular Economy Week 
organisers. Thanks to the dialogue environment created within the scope 
of Turkey Circular Economy Week and its structure that brings together 
the public, civil society, academia and business world. The B4G platform 
aims to raise awareness about the circular economy model, to increase 
the contribution of the private sector in the fight against climate change, 
encourage sustainable production and consumption processes, and follow 
the reflections of the EU Green Deal and the EU Circular Economy 
Action Plan in Turkey. 

5.6 Circular Strategies and Managerial Perceptions of Supply 
Chain Professionals 

This section presents the findings related to the qualitative research 
carried out by the in-depth interview method. This section presents 
the qualitative research findings carried out by the in-depth interview 
method. 

5.6.1 Supply Chain Approaches in Terms of Circularity 
The participants’ understanding of circularity differs by industry. Some 
participants emphasised supply chain strategies through their knowledge 
of sustainability. Most examples seem to be in the form of waste recycling 
or related to closed-loop supply chain operations. Table 4 presents the 
approaches businesses implement in the supply chain regarding circularity.
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Table 4 Supply chain approaches in terms of circularity 

No. Industry Emphasised approach 

1. Pharmaceutical In 2006, we started to implement the reputation 
management model. Thus, the issue of sustainability has 
entered the company’s strategies 

2. Apparel The optimal ratio of recycled and organic cotton-containing 
products is determined for buying. In addition, efforts are 
being made to increase the number of certified suppliers 
that can produce these products 

3. Pharmaceutical In 2010, the carbon footprint report began to be published 
4. Textile & 

Apparel 
10,000 boxes are shipped daily from our warehouses to our 
stores. We repair and reuse the boxes in need of repair. 
When they become unusable, they are sold to recycling 
businesses 

5. Machine Recycled products are not used in manufactured products 
6. Pharmaceutical Productions comply with international standards such as 

EMA and FDA 
7. Food Attempts are made specifically for our company to produce 

cosmetic products, ceramic products and fertilisers from the 
coffee pulp 

8. Textile We are trying to reduce the damage we cause in jeans 
washing and grinding processes. We sort our waste at the 
source 

9. Energy An average of 750 tons of manure per day is brought to 
the facility from the surrounding dairy farms, and electrical 
energy is produced with the gas released after processing. 
When the fertilisers remaining in the tanks for about a 
month are discharged, high-yield organic fertiliser is 
obtained for use in the fields 

10. Energy We aim to contribute to the energy transition based on 
renewable energy in fuel use with our EV Charger (Electric 
Vehicle Charging Stations) products 

11. Textile We are planning to switch to the use of plastic boxes. Thus, 
the boxes we use to ship products to our stores will be in a 
continuous cycle 

12. Ceramic By increasing recovery rates by over 70%, we save water and 
energy consumption required for production processes and 
contribute to the sustainability of raw materials 

13. Machine The company uses natural gas at its 3 co-generation 
facilities to produce the electrical energy it needs. In this 
way, energy savings and efficiency are achieved 

14. Household 
Appliances 

Products are transported on recyclable second-hand plastic 
pallets

(continued)
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Table 4 (continued)

No. Industry Emphasised approach

15. Farm 
Equipments 

In Çerkezköy plant, rainwater is stored and reused. In some 
locations, energy use is provided by solar panels. The total 
CO2, CH4 and N2O emissions generated in all our 
shipments are calculated and followed 

5.6.2 Circular Economy Understanding of Supply Chain 
Professionals 

Participants were asked what the circular economy means to them, and it 
was aimed to determine their current perceptions. These perceptions are 
presented at Table 5.

6 Conclusion 

The perceptions of supply chain professionals regarding the concept of 
circular economy indicate that they are familiar with it. However, it is seen 
that they have a limited and different understanding of circularity activities 
in terms of supply chain strategies. Participants focused heavily on closed-
loop supply chain activities. Purchasing and using recycled regenerated 
materials for production is common in the textile and apparel industry. In 
indirect purchases of materials such as office supplies and packaging mate-
rials, the supply of products made with recycled materials is preferred. All 
businesses have goals and practices regarding evaluating waste in a way 
that does not harm the environment. 

Since the business subject of case studies is directly carrying out circular 
activities, awareness of the concept is high. Businesses apply unique strate-
gies in their own fields. Nivogo, Hit Grill and Hookah Charcoal Inc. 
and AJ International Group are examples of circularity-oriented business 
models. Practical applications and strategies of businesses contribute to 
business practices. 

Generally, it can be said that the catalyst support of organisations that 
will establish symbiotic industrial relations between enterprises and the 
government’s economic incentives are important for transforming supply 
chains into circular value chains in Turkey.
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Table 5 Circular economy perceptions of supply chain professionals 

No. Industry Circular economy approach 

1. Pharmaceutical It is an IC model that aims to protect the environment in 
the process, from using raw materials in production to 
generating waste 

2. Apparel It is the return of all products to the production and 
consumption cycle after use 

3. Pharmaceutical The circular economy is a model that will support the 
economy in times of crisis. In addition, it is the benefit of 
waste to the environment and economy 

4. Textile & Apparel It means recycling. 90% recycled material is used in our 
company boxes and packaging materials 

5. Machine It can be expressed as ING of inert materials as raw 
materials or by recycling and reusing them as raw materials 
or revising them 

6. Pharmaceutical It is a concept that deals with transformation and recycling 
rather than the process of production, use and destruction 
in the industrial economy 

7. Food It creates an economy for transforming consumable 
commodities after the consumption of commodities 

8. Textile It means everything that is less harmful to nature in every 
field or nature-friendly can be used more instead of 
disposable and can be reused instead of thrown away 

9. Energy We carry out this as a business line with our biogas 
production facility in our company 

10. Energy The circular economy is to maintain the usability of the 
enterprises’ products, protect the product value and ensure 
the effective use of resources 

11. Textile I can express it as a systematic approach that will add 
value to businesses and consumers by adopting a systemic 
approach on the production and consumption side and 
increasing the efficiency of the use of products 

12. Ceramic It is the recycling of leftovers from produced or consumed 
products and the disposal of waste products without 
harming the environment 

13. Machine The circular economy refers to the use of recycling and 
recycling rather than the waste or disposal process 

14. Household 
Appliances 

Instead of removing the wastes generated in production 
from the system, a circular economy is to be used in the 
business again and to contribute to the economic structure 
of the business by obtaining from the wastes 

15. Farm Equipments It uses raw materials and energy resources throughout the 
supply chain as little as possible and suitable for reuse
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of Green Process Management Model 

in the Software Industry: Progress Towards 
Sustainability and Circularity 

Changiz Valmohammadi and Farkhondeh Mortaz Hejri 

1 Introduction 

In response to global warming and rising energy costs, governmental 
agencies and private enterprises have expanded their environmental 
protection investments (Alam et al., 2022; Marquis et al., 2011). As 
a result, a great global movement has emerged to use information 
and communication technology (ICT) in an environmentally responsible 
manner. The title “Green Information and Communication Technology” 
was chosen to signify the usage of ICT to reduce energy consumption
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and waste in the environment. In addition, it indicates the manufacturing 
of green hardware devices and components, cutting-edge techniques for 
building energy-efficient software, and a collection of tools to help attain 
the primary goal of “saving the world” (Garcia et al., 2016). Every aspect 
of life, including new technology, has become environmentally conscious. 
Mankind recognises the importance of reducing energy consumption and 
carbon footprint. On a global scale, innovations are being developed to 
address these issues. Significant research and development programmes 
and substantial budgeting for projects to develop eco-friendly technolo-
gies demonstrate the global focus on this issue (Calero et al., 2019). 
Users are increasingly utilising software applications due to the growing 
number of mobile devices, including smartphones, tablets, and laptops, 
as well as internet users, high accessibility provided by cloud computing, 
and the Internet of Things (IoT). Accordingly, the impact of software 
development on greenhouse gas emissions has increased. In the mean-
time, engineering equipment, procedures, and IT services harm the 
environment due to their high energy consumption (Anthony et al., 
2018). 

As demands for corporate software increased, it has become a signifi-
cant concern in recent years. Green software development is a relatively 
new research area in green computing, which requires more attention 
from academicians (Calero et al., 2022; Yahaya et al., 2019). Tech-
nologies, such as software and applications used by the community, 
and their usage are developing more than ever, which affect modern 
human lifestyle. Besides, technological signs of progress increased energy 
consumption rates (Mishra & Mishra, 2021). Manotas et al. (2016) 
argue that there are two main problems, including the lack of need for 
more knowledge and tools for developing energy-efficient software. From 
a technical point of view, examples of successful tools and experiences 
are available. However, not all of these tools have yet been presented 
in a consistent and integrated framework and cannot provide an inte-
grated view for software developers and designers. Furthermore, the 
study of the relationship between software features and natural resources 
demand stemming from the structure and use of ICT systems has not 
received much attention so far (Alam et al., 2021; Hilty & Aebischer, 
2015). Previous studies have focused more on the greenness of software 
products, and less attention has been paid to the green features in soft-
ware processes (Ibrahim, 2021). Therefore, this study aims to explore 
how identified factors impact the green software development processes
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to facilitate the progress towards enhancing the suitability and circular 
economy of the software industry using the interpretative structural 
modelling (ISM) approach in the context of Iran. 

2 Context 

Sustainability has become the foundation of IT; it commits that IT will 
support our future and that the industry will improve. Using IT to 
create more eco-friendly systems has been considered to reduce energy 
consumption (greening of IT). As Calero et al. (2019), and Calero and 
Piattini (2017) mention on the hard side, such as green data centres, 
green hardware, etc., necessary attention has been made, so now it is 
necessary to pay careful attention to the soft (software-related) aspect 
of the issue. Green software engineering is an important aspect of the 
software engineering process in this era. Previously, software engineers 
focused on hardware or software development, regardless of sustainability. 
Duboc et al. (2019) believe that engineers focus more on the technical 
aspects of a software system, and any concerns beyond the rapid release 
of software are usually less priority. Sustainability is important for all soft-
ware systems because using each new system depends on becoming part 
of the technical infrastructure. Its frequent usage may cause new burdens 
on social ecosystems (Raisian et al., 2016; Saputri & Lee, 2021). As hard-
ware becomes more powerful, the impact of software behaviour on energy 
consumption increases significantly (Calero et al., 2022). 

The development of integrated software systems has made daily human 
life highly dependent on technology and increased energy consumption 
(Saputri & Lee, 2021). Sustainability is an important issue for future jobs 
and especially for software engineers, because of its impact on society 
(Mishra & Mishra, 2021). Green business process management includes 
a sustainable approach to managing business processes, which can help 
to create and undertake environmentally sustainable operations (Maciel, 
2017). In different industries, the importance of business processes with 
a green approach has been considered, and by defining the corresponding 
business strategies, the first steps have been taken to improve the environ-
mental impact on processes. However, there are still no clear solutions for 
achieving the green stage and sustainability in the software development 
life cycle (Raisian et al., 2016).
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In most cases, the green process of IT has led to improved resource 
efficiency. Reducing costs in the company’s structure and strength-
ening its competitive position compared to competitors and organisations 
provide new services in today’s society and unique benefits for current 
products, leading to a better image of the company compared to its 
competition. This will increase the worthiness of the organisation and 
thus increase efficiency (Alam et al., 2022; Garcia et al., 2016). 

According to new technologies, green software can fit the software 
development process in complex software settings where software systems 
are green (Jannat, 2016). Therefore, developing concepts, methods, and 
tools that lessen environmental software impact, software products, and 
resulting processes is essential. However, using energy-efficient software 
development tools and methodologies has rarely been explored. Further-
more, because of Not bof the abundance of energy-efficient low-priced 
hardware components, designers have not paid enough attention to the 
energy-saving potentials of software (Mahmoud & Ahmad, 2013). 

3 Literature Review 

3.1 Business Process 

Process management has gained increasing importance in various 
economies. The importance of well-designed processes in optimising 
limited resources is well established. In addition, processes can be 
redesigned to use available resources better. However, to transition to 
a sustainable economy, we must learn how to redesign many aspects of 
modern life, using business process management as a key tool. There-
fore, we require a set of appropriate processes to apply business process 
management to sustainability issues (Vom Brocke et al., 2012). Further-
more, business practices are a subset of business processes in most organ-
isations, being in place to help create value in the form of profits, credits, 
and other incentives. Therefore, organisations’ appearance, performance, 
and utility are naturally described by their design and implementation of 
such processes (Seidel et al., 2012). 

Thus far, business process management has not seriously considered 
environmental sustainability as a change driver or a goal. Thus, the 
present understanding of business process management must be devel-
oped to incorporate the notion of “green business process management” 
to encompass sustainability as a goal and a catalyst for change in business
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process management. Furthermore, to better define, implement, and use 
green business process management in organisational activities consistent 
with sustainability goals, we need to know how to describe, implement, 
and apply green business process management in organisational actions. 
Accordingly, green business process management is all about under-
standing, documenting, modelling, analysing, simulating, executing, and 
constantly changing the process with a focus on the environmental effects 
of these processes (Seidel et al., 2012). 

3.2 Software Development Process 

The software development process, commonly referred to as the software 
development lifecycle (SDLC) methodology or model, is a framework 
for organising, planning, and controlling the development of informa-
tion systems. Over time, various frameworks have emerged, each with 
strengths and weaknesses (Spenser, 2010). Software development is the 
process of writing and maintaining codes. In addition, it encompasses all 
activities ranging from the first concept of the intended software to its 
final version, which sometimes occurs in a planned and systematic manner. 
Hence, software development can encompass any actions resulting in 
software products, including research, new developments, prototyping, 
modifications, reuses, reengineering, or maintenance. 

This process aims to satisfy user needs while ensuring proper system 
performance. Thus, it must include procedures for validation (outputs 
meeting requirements) and verifiability (output performance being accu-
rate) purposes. Manuals, programme documentation, and test items are 
part of the materials produced throughout the development process, 
together with computer programmes. For example, directions for soft-
ware use are detailed in user manuals. In addition, test cases and 
programme documentation help developers become familiar with the 
future maintenance and deployment of software (Pressman & Maxim, 
2016). Suppose there is no precise software process for an individual 
or organisation, in that case, it will be defined in terms of the ongoing 
project, organisational culture, and competencies of individuals involved 
in the project. Software development is often confused with program-
ming. However, software development is concerned with the commercial 
production of software, optimal use of existing components, and strate-
gies for organising, expediting, and improving the quality of software
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projects (Birrell, 1985). The environmental impacts of software are cate-
gorised into three categories. The first level includes the ICT supply 
effects which directly impact the use of energy or natural resources, such 
as hardware needs, implementation and performance requirements, soft-
ware product packaging, network bandwidths, etc. Impacts resulting from 
using software services are referred to as second-level impacts or impacts 
of information technology use. Third-level impacts, also known as system-
atic ICT impacts, result from multiple conflicting systems interacting to 
lead to reactive consequences. For example, if some natural resources are 
utilised to manufacture a specific type of software, but the same number 
of resources can be used to produce more diversified software, demands 
for these natural resources will increase (Naumann et al., 2011). 

3.3 Green Software 

Sustainable software engineering (SSE), or green software engineering 
(GSE), has gained prominence in the software engineering community 
over the past few years. This is because many academicians know the 
direct and indirect effects of software programmes on the system and 
environmental energy consumption. As a result, software engineering 
methodologies are being developed, with green software developments 
being promoted by software engineers and developers. The major goal of 
these endeavours is to be green and sustainable at every level of the soft-
ware development process; furthermore, their other goal is to consider 
it as a software quality feature or a non-functional aspect of software 
programmes. 

Many research projects on green computing use the term “sus-
tainability” interchangeably with “greenability”. Software engineering 
sustainability, for instance, was considered to be a part of software sustain-
ability in a book written by Calero and Piattini (2017). According to 
these authors, software sustainability can be applied to various items, 
including software systems, software products, web applications, data 
centres, etc. The term “sustainable software” has been defined in two 
ways. First, software-assisted greening has been around for a while now. 
Software greening generally refers to environmental activities that any 
software addresses, including energy management software. In addition, 
green software refers to how software is developed to produce a more 
sustainable product (called GSE). Engineering principles are applied to 
environmental issues using GSE methods. Accordingly, the software is
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developed, operated, and maintained in a green manner, resulting in 
green software. 

Each step of the SDLC is supported and performed by specified activ-
ities. However, according to a study by Shenoy and Eeratta (2011), 
SDLC implementation may currently cause issues with green environ-
ment upgrades. The problem is that several major decisions made at these 
stages, such as paper use, e-waste production, electricity use, increased 
carbon effects of transportation and travel, air conditioning, and the 
like, may directly or indirectly harm the environment. Thus, human, 
economic, and energy resources are required for operations in the soft-
ware life cycle. These factors will define the aspects of software stability 
(Calero & Piattini, 2017). In addition, software development and mainte-
nance endeavours affect a software development community sociological 
and psychological features and its people. This category addresses labour 
rights, mental health, social protection, social fairness, and viability, 
among other topics. Conversely, economic stability is determined by 
how the software life cycle process safeguards stakeholder investment, 
ensures profitability, lowers risks, and preserves assets. Finally, environ-
mental sustainability is defined as the impact of a software product’s 
development, maintenance, and use on energy consumption and resource 
use (Calero & Piattini, 2017). 

According to Jetley et al. (2013), the software industry needs to incor-
porate top-notch software engineering methodologies into its software 
development strategy to improve quality and costs. However, this requires 
a comprehensive set of software industry processes and tools and soft-
ware engineering methods, tools, and techniques that are limited thus 
far. This paper discusses some of the issues the software industry faces 
when applying software engineering concepts and procedures to applica-
tion development. Furthermore, this research stresses the need for more 
research and initiatives to promote the software industry in adapting 
software engineering, methodologies and concepts. 

Dick et al. (2013) used agile methodologies in their GSE research. 
Accordingly, they provided a methodology integrating green computing 
aspects of software engineering approaches into agile green methods. In 
addition, they introduced a model that incorporated green computing 
features into software engineering methods and agile methods for 
developing green and sustainable software. Ardito and Morisio (2014) 
surveyed information system guidelines and data to see how they would 
reduce energy consumption. The authors, for instance, provided energy
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efficiency guidelines for infrastructures, applications, operating systems, 
hardware, and networks. Finally, Betz and Caporale (2014) focused on 
the design of sustainable software systems. Accordingly, they considered 
sustainability management as one of the most pressing issues today, which 
explained why private and public organisations were so interested in 
“sustainable” practices and solutions. In addition, their research high-
lighted the scarcity of existing sustainable development methods and 
solutions. Besides, the authors introduced a conceptual model for inte-
grating sustainability features into business development processes to 
accomplish this goal. Furthermore, this study suggested that stability 
needs to be measured during the SDLC to integrate stability features into 
software engineering. 

Lago et al. (2015) discussed the opportunities and challenges of 
sustainable software development. Software, according to these authors, is 
critical to societal success. Thus, environmental sustainability has become 
an integral component of software system operation and development. 
According to Lago et al. (2015), key challenges in producing green and 
sustainable software include software power shortages, green software, 
supervision of software energy consumption in practice, sustainable archi-
tectural design, green software, and cloud-based ready-made software. 
According to Pinto and Castor (2017), green software is concerned with 
lowering energy consumption through software analysis and optimisa-
tion. Accordingly, they added that “even tiny inefficiencies in applications 
compound throughout the system, with a major impact on battery 
life”. Yahaya et al. (2019) conducted an empirical study in Malaysia 
on the software process regarding stability factors contributing to the 
development of green software. Green IT is becoming more preva-
lent in GSE, according to evidence. Besides, green software design and 
implementation are demanding and challenging from a managerial stand-
point, including complicated equations between several actors. Although 
numerous tools and methods are available, they have not yet been well 
integrated into a single framework to provide software developers and 
designers with a unified perspective. Against this background, the present 
study introduced a new model for green software development from a 
process perspective. 

In Iran, research has been done on green information technology, and 
the importance of this issue and effective factors in the country have been 
studied. Green management has also been considered in various indus-
tries. Taghva et al. (2019) provided a model for developing organisational
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sustainability through green information technology. The results of their 
research indicate that the dimensions of green information technology 
are as follows: green readiness, information and communication tech-
nology, as an empowerment (low carbon), green actions and activities, 
green information technology cycle management, green organisations 
and data centres, green information technology monitoring that can 
be used for the sustainability of organisations. Khadivar et al. (2018) 
presented a dynamic system model to study the component relations and 
determine the appropriate strategy to reduce energy consumption and 
eventually increase the level of green information technology maturity in 
the organisation. This study aims to analyse a complex system focused 
on reducing energy consumption and thus increasing the maturity of 
green information technology and then modelling its dynamic behaviour 
using Vensim software. Also, Shahbandarzadeh and Kabgani (2016) state 
that the level of acceptance and movement towards using green informa-
tion technology among industries and industry managers is gradual. And 
budget constraints put managers under pressure to invest smartly in green 
information technology. 

4 Circular Economy 

The concept of circular economy (CE) as a potential guide towards a 
sustainable economic system has been noticed by industry and academia. 
The circular economy, like ICT systems, affects all aspects of modernity. 
Cutting-edge technologies such as big data, cloud computing, cyber-
physical systems, the internet of things, virtual and augmented reality, 
and blockchain have an important role in accepting the concepts and 
strategies of the circular economy in the direction of reduction, reuse, 
recycling, and restoration (Demestichas & Daskalakis, 2020). The results 
show that solutions related to data collection and analysis, particularly 
to the Internet of things (IoT), blockchain, digital platforms, artificial 
intelligence algorithms, and software tools, are among the most popular 
solutions proposed by researchers. Results also suggest that greater 
emphasis is placed on the “reduce” component of the CE, although ICT 
solutions for the other “R” components, as well as holistic ICT-based 
solutions, do exist as well. 

Specific important challenges impeding the adoption of ICT solu-
tions for the CE are also identified and reviewed, with consumer and 
business attitudes, economic costs, possible environmental impacts,
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lack of education around the CE, and the lack of familiarisation with 
modern technologies being found among the most prominent ones 
(Demestichas & Daskalakis, 2020). The software has become an indis-
pensable part of industrial production and thus influences the life cycle 
of manufacturing systems, as many of these systems have to be replaced 
or evolved due to changing requirements. Software adaptation through 
continuous evolution extends the service time of these systems and 
thus saves valuable resources (Kutscher et al., 2020). An alternative 
is reengineering the existing software, which enables the recycling of 
systems but causes major challenges. First, the existing software must 
be analysed efficiently, and only knowledge implicitly present in the 
source code must be obtained. Second, the modified software needs to 
be functionally verified and validated. Finally, it must be configured and 
commissioned on the production system. The software has an end-of-life. 
This ageing process results from environmental transformations (Grottke 
et al., 2008). In industry, this change is induced by new technologies, 
business models, and changing requirements, i.e. Industry 4.0 (Anderl, 
2015). Although, since the 1990s, Product Service Systems (PSS) have 
been heralded as one of the most effective instruments for moving 
society towards a resource-efficient, circular economy (Tukker, 2015), 
PSS has also become embedded in a wider range of science fields such as 
manufacturing, ICT, business management, and design. 

One definition of PSS is ‘a mix of tangible products and intangible 
services designed and combined to fulfile the customer needs jointly 
(Tukker & Tischner, 2006). From the mid-1990s, PSS became a popular 
subject for researchers engaged with sustainability and business alike. 
Experts in the realm of sustainability argue that if one focused on the end 
user’s needs or the service a user wants rather than the product, it would 
become much easier to design need-fulfilment systems with radically lower 
impacts. In a product-oriented business model, firms are incentivised to 
maximise the number of products sold. This is their principal method 
of boosting turnover, increasing market share, and generating profits. 
However, in service-oriented business models, in theory, the incentive 
differs. Firms then make money, by offering services and consumables, 
which are key in creating the cost factors. Hence, firms will be incentivised 
to prolong the service life of products, to ensure that they are used effi-
ciently and to reuse parts as far as possible after the end of the product’s 
life cycle. These elements could lead to a depreciation of material flows in 
the economy while maximising service output or user satisfaction.
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In line with realising the global transformation towards digitising 
businesses and smart initiatives, automation, and robotisation and given 
the intensive competitive business environment, manufacturing organisa-
tions are shifting from traditional product-based business models towards 
developing and implementing service-oriented business models (Martin 
et al., 2018). 

5 Methodology 

5.1 Statistical Population and Sample 

The statistical population of this study consisted of academic and industry 
specialists. Playing a key role, as identified by others, theoretical under-
stating of the subject, diversity, and agreement to participate were the 
criteria for selecting participants in this study. Accordingly, significant 
persons were identified in the disciplines of information systems, business 
processes, networking and hardware, and business strategy for this study. 
These individuals had an important role in organisational software engi-
neering and information technology. Besides, academic specialists were 
among the selected participants as they were familiar with the research 
model concepts and dimensions. The industry experts included senior 
and middle managers, consultants, and university professors. Addition-
ally, people of various levels of knowledge, experience, and organisational 
affiliations were employed in this study. The interviewees were contacted 
before the interviews to ensure that everything was in place. Table 1 
shows the profile of the respondents.

5.2 Data Collection Methods and Tools 

Desk research was used to gather information about the literature and 
research background. Besides, semi-structured interviews were conducted 
to gather experimental data. The interviewees were directly contacted 
using this tool, which allowed for a more in-depth assessment of their 
perceptions, attitudes, interests, and aspirations. Interviewing is used 
to delve into complex issues, follow up on answers, determine root 
causes, and ensure that subjects comprehend questions. In in-depth semi-
structured interviews, interviewees are free to describe how they perceive, 
act, and behave as much as possible (Kallio et al., 2016). The interview
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Table 1 Profile of the 
respondents Characteristics Frequency % 

Education 
Bachelor 2 20 
Master 5 50 
Ph.D. 3 30 
Major 
Information Technology 3 30 
computer 4 40 
other 3 30 
Work Experience 
5–10 3 30 
10–15 3 30 
15–20 2 20 
Up to 20 2 20

questions were extracted from the first stage of the theoretical framework. 
Table 2 presents the 11 factors extracted from the extant literature.

5.2.1 The Interpretive Structural Modelling Approach 
The theory of ISM is based on discrete mathematics, graph theory, social 
sciences, group decision-making, and computer assistance. The proce-
dures of ISM were developed through individual or group mental models 
that were used to calculate binary matrices, also called relation matrices. 
Besides, ISM was proposed by Warfield (1974) to present the relations of 
the criteria. ISM is a well-established method for recognising relationships 
among specific elements defining a problem. It originates as an interactive 
group learning process, yet individuals can also use it. In this process, a set 
of directly or indirectly linked elements are structured into a systematic 
model. Moreover, ISM is utilised to understand the relationships among 
the barriers and to develop insights into a collective understanding of 
these relationships (Huang et al., 2005). 

This method identifies effects and explains the direction among 
the system’s attributes. In addition, it establishes relationships among 
specific attributes to define a problem through their dependence and 
driving power (Mathiyazhagan et al., 2013). Due to its capability, ISM 
is a popular tool among academicians for analysing interrelationship 
attributes.
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Table 2 The extracted factors 

Factor (selected 
code) 

ID Reference 

Governance C1 Anthony et al. (2018), Maciel (2017), Gallotta et al. 
(2016), Nowak et al. (2011), Post et al. (2011) 

Emerging trends C2 Baiyere et al. (2020), Srivastava et al. (2020), Jnr et al. 
(2018), Kawdawatta and Marcelline (2018), Michanan 
et al. (2017), López-Pintado et al. (2017), Zhu et al. 
(2015), Djemame et al. (2014) 

Infrastructure C3 Mohammed et al. (2019), Anthony et al. (2018), 
Maciel (2017), Mohankumar and Kumar (2016), 
Gandomi and Amin (2014), Ghamkhari and 
Mohsenian-Rad (2013), Bianzino et al. (2010) 

Strategy C4 Rashid and Khan (2018), Anthony et al. (2018), 
Maciel (2017), Mohankumar and Kumar (2016), 
Ardito and Morisio (2014) 

Green readiness C5 Molla and Cooper (2014), Molla et al. (2011), 
Campbell et al. (2019), Nhamo (2013), Molla and 
Cooper (2010) 

Tool C6 Chowdhury and Hindle (2016), Noureddine and 
Rajan (2015), Li et al. (2015), Pathak et al. (2012) 

Method C8 Afum et al. (2021), Rashid and Khan (2018), Dick 
et al. (2013) 

Stakeholders C9 Saputri and Lee (2021), Roscoe et al. (2019), 
Anthony et al. (2018), Karita et al. (2019), Kern et al. 
(2019), Jnr et al. (2018), Gallotta et al. (2016), 
Manotas et al. (2016) 

Policies and laws C10 Shahzad et al. (2020), Ibrahim (2021), Anthony et al. 
(2018), Maciel (2017), Laskurain et al. (2017), Rashid 
and Khan (2018), Singh and Gond (2017), Ardito and 
Morisio (2014), Kern et al. (2019), Dick et al. (2013) 

Assessment and 
monitoring 

C11 Anthony et al. (2018), Maciel (2017), Gallotta et al. 
(2016), Mohankumar and Kumar (2016), Ardito and 
Morisio (2014), Kern et al. (2019), Betz and Caporale 
(2014), Nowak et al. (2011)

In reality, the ISM method consists of a series of repeated interro-
gations, usually using questionnaires, of a group of individuals whose 
opinions or judgements are of interest. After the initial interrogation 
of each individual, each subsequent interrogation will be accompanied 
by information regarding the preceding round of responses, usually 
presented anonymously. Thus, the individual is encouraged to recon-
sider and, if appropriate, to change their previous response in light of 
the responses of other group members (Seuring & Mueller, 2008).



502 C. VALMOHAMMADI AND F. M. HEJRI

The objective of this research was achieved by integrating MICMAC 
and ISM to produce validated frameworks for strengthening enablers 
and reducing barriers in different groups. The integrated methodolog-
ical approach is used because MICMAC is flexible in evaluating the level 
of interactions between variables on a suitable scale. Based on the inter-
relationships, ISM, being an established technique in the literature, helps 
to build hierarchical structures (Dubey et al., 2016). Many researchers 
employed the ISM method in their studies; for instance, Valmohammadi 
and Dashti (2016) studied barriers to e-commerce implementation in 
the context of Iran. However, no study was found to have applied this 
approach to designing the green process management model in soft-
ware development. Therefore, this approach was utilised to achieve the 
objective of the study. 

5.2.2 Interpretive Structural Modelling Steps 
Interpretive structural modelling was performed using six steps as follows: 

1. Formation of the structural self-interaction matrix (SSIM): In this 
step, enablers were identified and added to the SSIM. Besides, the 
enablers’ dimensions and their comparison results were included 
in this matrix. In addition, the types of the relations among the 
enablers in this matrix were determined by relations V, X, O, and A, 
as follows:

. V: Barrier i helps to achieve barrier j, but j does not lead to i.

. A: Barrier i does not help to achieve barrier j, but i leads to j.

. X:  Barriers  i and  j help to achieve  each  other.

. O: Barriers i and j are unrelated. 

2. Formation of the initial reachability matrix (RM): This matrix trans-
formed SSIM matrix relation symbols to values 0 and 1 (Table 3 
shows the rules). 

Table 3 Converting 
conceptual relations to 
numbers (Thakkar et al., 
2007) 

Conceptual symbol i to j j to i  

V 1 0 
A 0 1 
X 1 1 
O 0 0
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3. Formation of the final reachability matrix: This matrix was created 
by combining several relations among variables. Secondary relations 
among the indicators’ aspects were managed in this matrix. For 
example, if dimension I led to dimension J, and dimension J led to 
dimension K, the dimension I would lead to dimension K, according 
to the secondary relation. In addition, if this were not the case in 
the reachability matrix, the matrix would be changed, with missing 
relations replaced. As a result, certain 0 elements would turn into 1, 
as represented by the symbol 1*. The final matrix was produced by 
recognising secondary relations and altering the received matrix. 

4. Determining the level and priority of variables: The variables were 
levelled once reachability and antecedent sets for each element and 
the common set were determined. A reachability set was created for 
each element in which the final reachability matrix rows appeared as 
1. Besides, a necessary set was one in which all columns numbered 
1. In addition, a united collection was obtained by subscribing to 
these two collections. The first degree of precedence was given to 
elements whose common and reachability sets were the same. In 
addition, all elements’ levels were determined by eliminating these 
elements and continuing the process with the remaining ones. 

5. Producing an interpretive structural modelling (ISM) based on the 
final reachability matrix and levels specified. 

6. Analysis of the driving power and dependence (the MICMAC 
method): The amount of driving was determined by the sum of 
the rows of values in the final reachability matrix for each element, 
while the amount of dependence was determined by the column 
sum (Ghasemi & Valmohammadi, 2021). Accordingly, four groups 
of elements were identified based on these two factors under the 
categories of autonomous, dependent, connected, and independent. 
The first group was characterised by low driving power, depen-
dence, and separation from other factors. The second group had 
little driving power but much dependence. The third group had 
much power, yet it depended on other elements. Any actions applied 
to these factors would change other factors. The fourth group had 
strong driving power but low dependence. In fact, they were known 
as essential factors falling into one of the two groups of independent 
or related.
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6 Results 

The self-interaction matrix was established for the first time in this study. 
The symbols described in step one were employed in the self-interaction 
matrix. As Table 4 shows, expert judgement was used to produce this 
matrix. Next, the initial reachability matrix was created using values 0 and 
1, followed by transverse relationships and the final reachability matrix 
(Table 5). In the original matrix, all entries in this table were 1* and 0. 
In the fourth step, the reachability set and the antecedent were extracted 
from the final reachability matrix, with the criteria graded. See Table 6. 

6.1 ISM Formation 

The ISM was drawn after each indicator’s level was determined, with 
the final reachability matrix considered. Figure 1 depicts the final model. 
Accordingly, this model has four levels, the first and fourth being the most 
influential and the most permeable, respectively.

6.2 Driving and Dependence Power Analysis (MICMAC) 

Using MICMAC analysis, the criteria were grouped based on the driving 
and dependent powers of each of the enablers (Table 3, Fig. 2). Accord-
ingly, the criteria namely governance (C1), strategy (C4), stakeholders

Table 4 Structural self-interaction matrix (SSIM) 

C1 C2 C3 C4 C5 C6 C7 C8 C9 C10 C11 

C1 O O O V O O O O O O 
C2 O O A O V O O O O 
C3 O A O V O O O O 
C4 V O O O O O O 
C5 V V V A A A 
C6 V O O O O 
C7 A O O O 
C8 O O O 
C9 O O 
C10 O 
C11
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Table 5 Final reachability matrix 

C1 C2 C3 C4 C5 C6 C7 C8 C9 C10 C11 Driving 
power 

C1 1 1* 1* 0 1 1* 1* 1* 0 0 0 7 
C2 0 1 0 0 0 0 1 0 0 0 0 2 
C3 0 0 1 0 0 0 1 0 0 0 0 2 
C4 0 1* 1* 1 1 1* 1* 1* 0 0 0 7 
C5 0 1 1 0 1 1 1 1 0 0 0 6 
C6 0 0 0 0 0 1 1 0 0 0 0 2 
C7 0 0 0 0 0 0 1 0 0 0 0 1 
C8 0 0 0 0 0 0 1 0 0 0 0 2 
C9 0 1* 1* 0 1 1* 1* 1* 1 0 0 7 
C10 0 1* 1* 0 1 1* 1* 1* 0 1 0 7 
C11 0 1* 1* 0 1 1* 1* 1* 0 0 1 7 
Degree of dependence 1 7 7 1 6 7 11 7 1 1 1

(C9), policy (C10), and assessment and monitoring (C11) were consid-
ered independent. These criteria had low dependence and high driving 
force, indicating that they had a high impact and low permeability. On the 
other hand, the dependent criteria were the emerging trends (C2), infras-
tructures (C3), tools (C6), green software development process (C7), and 
method (C8). Accordingly, these criteria had a high degree of depen-
dence, low driving power, high permeability, and minimal impact on the 
system. The other criteria included interface factors with a high degree of 
dependence and driving power; in other words, they had a strong influ-
ence and high permeability, meaning that any minor changes in these 
criteria would cause significant changes.

7 Discussion 

According to our findings, green governance is one of the important 
driving forces in managing green processes in software development. 
This finding is in line with the result of Hardin-Ramanan et al. (2018), 
who suggested a model for the governance of green information tech-
nology that reflects the responsiveness, mechanisms, and drivers of green 
IT in large Mauritian organisations. In the same vein, Jr et al. (2017) 
argue that the IT industry needs to adopt a green approach to its gover-
nance process; thus, a green IT governance framework can help reduce
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Governance 
(C1) 

Strategy 
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and 
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(C11) 

Green 
readiness 

(C5) 

Method (C8) Infrastructure 
(C3) 

Emerging 
trends (C2) 

Green software 
development 
process (C7) 

Fig. 1 The levels of structural model

environmental risks in an environmentally friendly manner. Therefore, 
they proposed a green information technology governance framework to 
reduce environmental risks. 

Organisations need a green strategy fitting green governance, which 
must be aligned with the strategies of the business and the organisation. 
Accordingly, adopting a clear green strategy is vital to obtaining long-
term and short-term goals. Organisations must develop specific strategies 
for carbon emissions and energy and waste management. Carbon emis-
sion management focuses on managing and reducing carbon emissions 
by organisations. This will include the use of information technology 
systems specifically designed to reduce carbon emissions and programmes 
for measuring software systems’ carbon emissions and reducing them
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Fig. 2 Driving power and dependence

in the software development process. Energy and waste management is 
another essential issue considered in organisational strategies. Organisa-
tions need comprehensive, coordinated, and well-managed policies and 
rules. The framework of the green IT policy should be fit to ensure 
that green IT becomes a business work plan which ultimately leads to 
the least risk-faced projects. Strategies must be developed to be consis-
tently implemented in various fields, including risk management, energy 
costs, resource consumption, and environmental effects of carbon emis-
sions. In Dezdar’s study (2017), the green policy factor was considered 
the acceptance factor for green information technology. 

Assessment and monitoring of the use of resources and the environ-
mental effects of carbon emissions on a continuous basis and at specified 
intervals is another important factor which needs specific attention by 
the software industry. For instance, at the beginning of a software devel-
opment project, measuring environmental risks is one of the important 
factors which must be considered. Another factor that organisations 
should pay attention to is measuring energy costs in such a way that 
energy costs are considered and monitored separately. In this regard, 
the research of Noureddine et al. (2012) can be used to implement 
a time-energy consumption monitoring framework to help developers 
identify points with high energy consumption. In another study, Duarte
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et al. (2019) introduced a framework for evaluating software energy costs 
based on model analysis. Software is modelled as label transfer systems 
in this model, and the energy costs are interpreted using existing tools. 
Graph-based algorithms are then applied to scroll the models to obtain 
information about the software consumption associated with software 
behaviour, such as the least/most expensive software implementation, 
specific implementation cost, and average software implementation cost. 
In their research, they concluded that developers could create more 
energy-efficient software and consider potential exchanges for time, space, 
and energy costs when producing new versions of their systems. 

Stakeholders are among the most important factors influencing the 
process of green software development. In software development, stake-
holders include senior executives, project managers, engineers, software 
developers, and software users (Hirasawa, 2020). Having a green atti-
tude towards creating a desire for change and a commitment to change 
is one of the prerequisites for the process of green software development. 
The green attitude indicates an organisation and employees’ attitude 
towards environmental sustainability, which is the primary factor for 
implementing long-term green business process management. Promoting 
environmental awareness is an easy way to become an environmental 
observer, which results in improving environmental behaviours. Many 
resources are available for increasing awareness of environmental aspects. 
In addition, administrators, developers, and users of the training soft-
ware can be instructed through group learning, informative and inspiring 
seminars, environmental books, brochures, and social networks as Karita 
et al. (2019) surveyed on the software industry’s awareness of green and 
sustainable software engineering. New research results confirm the orig-
inal survey’s evidence, showing that software engineering sustainability is 
a novel issue for software specialists. However, experts show interest in 
this issue, and there is a general understanding that sustainability should 
be considered a qualitative feature. Among the observations made, they 
developed an initial theory indicating that software specialists are aware 
of this issue, even subconsciously in the “green in software” state. This 
study provided evidence about how the industry understands sustain-
ability practices in software development. Although the community of 
software engineers has increased its interest in green and sustainable soft-
ware engineering, the software industry in this area has not adequately 
considered it. Accordingly, green and sustainable practices have not been 
fully understood. Green readiness is on the second level of the model
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that affects the tools, methods, and infrastructures used and emerging 
trends. These four criteria are at the third level. It is worth mentioning 
that software and hardware make sense together. The use of correct infras-
tructures is effective in the green software development process. Cloud 
computing, virtualisation, and green data centre could be used to achieve 
this goal. In computer science, virtualisation technology has led to great 
development. The virtual implementation of hardware devices with the 
same functionality has brought many benefits. Software is virtual, and it 
is not physical. Therefore, virtualisation is often in software, which runs 
on a specific piece of hardware. 

Various approaches have been introduced to software development. 
Software development using agile and Lean methods is one of the effec-
tive methods in green software development. Various studies examined 
the agile approach to green software development. In this regard, Rashid 
and Khan (2018), in their research, addressed agile methods employed 
by global software development manufacturers to develop green and 
sustainable software. 

Various tools can be used to facilitate the process of green software 
development. For example, one can refer to automation tools in various 
processes of the software life cycle (testing, developing, and monitoring 
[energy measurement]). Fatima et al. (2020) systematically studied private 
tool support for developing the green android operating system. Macro 
et al. (2019) introduced a new multi-objective optimisation tool for green 
infrastructure planning. So, it is inferred that to enhance the practices of 
circularity, which can lead to the fortification of sustainability practices of 
companies engaged in software development, paying necessary attention 
and following the criteria and the interaction identified in this study is 
vital. As discussed above, all of the identified criteria play an important 
role in managing the economical consumption of tangible and intan-
gible resources, such as natural resources, energy, the total time spent 
on software development projects, etc. 

8 Conclusion 

Green development is one of the most important innovations of the new 
millennium that will bring about great changes in human society. Sustain-
ability and sustainable development are important issues in all industries, 
including IT and software systems development. Since the development
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of integrated software systems has made daily human life highly depen-
dent on technology. Sustainability has been considered for all software 
systems because each new system becomes dependent as it becomes part 
of the technical infrastructure. Its continued use may place new burdens 
on ecological systems. Processes can be redesigned to reduce resource 
and energy use, and sustainability as an important dimension by consid-
ering carbon emissions, renewable energy consumption, waste generation, 
and other environmental performance criteria can help facilitate a circular 
economy and establish a sustainable organisation, particularly in the realm 
of the software industry. 

In this model, we presented a set of factors using qualitative content 
analysis, extracted from texts and specialised interviews and classified into 
four levels based on the ISM method. By drawing the network of inter-
actions, the factors, as well as their roles and functions, were determined. 
The final model consists of 4 levels. The first and fourth levels were deter-
mined as the most influential and permeable, respectively. Accordingly, 
the criteria, namely, governance, strategy, stakeholders, policy, and assess-
ment and monitoring, were determined independently. These criteria 
have low dependence and high driving force, indicating that they have 
a high impact and low permeability. On the other hand, the emerging 
trends, infrastructures, tools, green software development process, and 
method were determined as dependent criteria. These criteria have a high 
degree of dependence, low driving power, a high level of permeability, 
and a minimal impact on the system. The other criteria included inter-
face factors with a high degree of dependence and driving power; in 
other words, they had a strong influence and high permeability, meaning 
that any minor changes in these criteria would cause significant system 
changes. In summary, the obtained results might help software industry 
managers and experts apply the necessary measures to implement a 
sustainable software development project successfully. 
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Capital Maintenance and Depreciation 
Accounting Convergence: A New Model 
for Sustainability and Circularity in Capital 

Maintenance 

Yaw Ndori Queku 

1 Background Development 

In studying the historical perspective of capital maintenance, it is evident 
that the theory of depreciation accounting has presented a framework 
of financial capital maintenance by charging depreciation against revenue 
to restrict distributable profit and maintain financial capital. However, 
the current depreciation accounting rubrics have failed to maintain phys-
ical capital. The broad phenomenon of capital or asset depreciation is 
an envelope or umbrella that shelters a wide variety of array of hetero-
geneous concepts (Carsamer et al., 2021; Escribá-Pérezy et al., 2019; 
Nobes, 2015). The meaning of capital upon which depreciation evolves 
is often associated with a specific discipline or field of discussion. 

In economics and taxation, capital is associated with wealth and bene-
fits. In accounting, the concept of capital has evolved. Originally, it was a
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credit concept; however, it often appears as fixed capital, working capital 
and intellectual capital (Cohen & Harcourt, 2003; Nobes, 2015; Seidu  
et al., 2022). The commonality of these expressions is that capital in 
accounting relates to assets. These dynamics in capital or asset reflect 
the complexity of expenditure classification where the traditional view 
of asset is linked to ‘capital expenditure’ and differentiated from ‘rev-
enue expenditure’, which is splendidly oxymoronic because the former 
is about buying or acquisition of assets (James & Nobes, 2013). Given 
that this chapter’s central theme is depreciation and capital maintenance 
rather than the generic capital and expense, there is no space to discuss 
interesting technicalities such as recognition criteria of expense and assets 
and the evolution of capital. 

Nevertheless, it is important to note that in determining residual 
income upon which shareholders or equity participants have claims, the 
corresponding expenses must be matched against the revenue (Barker, 
2010; Queku, 2015). Before modern-day accounting, the matching 
principle traditionally applied to revenue and revenue expenditures and 
excluded the allocation of the cost of the productive capacity or physical 
assets (fixed assets) used to generate such income (Napier, 1997; Reid,  
1987). This created deficiency in the stewardship accounting and overes-
timation of residual income as not all resources used in the production of 
the said income are compensated for usage (Brief, 1966; Morris, 1986). 

Capital or asset depreciation accounting was therefore seen as a means 
to address this deficiency and maintain the value of capital (i.e. produc-
tion capacity of an asset) (Liapis & Kantianis, 2015; Rihll, 2013). Thus, 
the primary basis for depreciation accounting is to make residual income 
more realistic and maintain capital (financial and physical capacity). This 
suggests that depreciation accounting is primarily a tool for achieving 
capital maintenance. However, the accounting rules and principles for 
depreciation have made depreciation a mere notional expense, and a 
technical accounting requirement, and therefore, it is viewed widely as 
a non-cash item. In essence, the current accounting rubrics for depreci-
ation emphasise financial capital maintenance, which makes good in any 
capital erosion by not paying dividends until notional non-cash expense 
(allocated cost of fixed asset) is deducted from profit. The non-cash char-
acteristics of depreciation neglect physical capital maintenance as physical 
capital maintenance focuses on asset restoration and replacement, which 
requires actual cash consideration rather than a mere non-cash expense.
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This breeds what we term ‘parallelism within capital depreciation 
and maintenance ecosystem’. The original theory of parallelism is often 
accredited to Gottfried Wilhelm Leibniz (Hergenhahn, 2009). The 
theory basically assumes a dualist mind–body interaction. It maintains 
that physical and mental events run on a parallel course of existence 
but do not causally interact with one another (Broad, 1925). Relatedly, 
although there is an interaction of some sort between capital deprecia-
tion and capital maintenance through financial capital maintenance, they 
run in parallel via physical capital maintenance. This parallelism of depre-
ciation accounting and physical capital maintenance has contributed to 
depleted assets and threatened the going concern of businesses due to 
the overconcentration of non-cash preservation of capital. This practice 
has been followed and applied for ages as the basis for maintaining capital 
without question (Escribá-Garcia, 2020; Nobes, 2015; Escribá-Pérezy 
et al., 2019); however, with the growing concern for financial sustain-
ability, firms are expected to demonstrate beyond preserving equity to 
showcase the ability to meet future physical, and operational capacity 
through extended life, reuse, asset replacement and restoration as echoed 
in both sustainability and circular economy literature (Circle Capital 
Equipment Coalition, 2021; Economy, 2021). This would require a 
framework to converge the theoretical depreciation and capital main-
tenance accounting. This chapter, therefore, seeks to present a model 
of convergence of depreciation accounting and capital maintenance to 
achieve sustainability and circularity in Capital Maintenance. The rest of 
the chapter is organised as follows: depreciation accounting: theory and 
practice; depreciation and capital maintenance: historical perspective and 
controversies; depreciation accounting and capital maintenance: conver-
gence and parallelism; the threat of depreciation-capital maintenance 
parallelism: business sustainability and circular economy perspective; alter-
native model for convergence and sustainable capital maintenance and 
sustainable capital maintenance model: a panacea for circular economy 
transition and financing. 

2 Depreciation Accounting: Theory and Practice 

The theory of depreciation accounting evolved historically from the 
broad capital theory (Boucekkine et al., 2011). Following the historical 
trends, although the foundational elements which have emerged from the 
capital, such as income and investment, have seen strong coherent and
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consensual assumptions leading to the development of powerful theories 
by the neoclassical theorists (Abel, 1990), there is no consensus for devel-
oping a coherent theory of depreciation (Escribá-Pérezy et al., 2019). For 
instance, market observable events and transactions evoked the dynamics 
of capital elements such as savings, investment and income (Bischo & 
Kokkelenberg, 1987). 

However, depreciation accounting is associated with unobservable 
market events, making the available records unreliable. These unobserv-
able transactions relate to a collection of notional, implicit benefits and 
costs originating from a composite of two distinctive sources: deteriora-
tion (physical and economic) and obsolescence (Bitros, 2010; Blanchard 
et al., 1993). The deterioration is inherent characteristics or intrinsic 
dynamics of non-current assets associated with usage, age and main-
tenance of assets resulting in physical wear and tear (output decay) 
and economic depletion (input decay). Obsolescence is associated with 
technological dynamics and structural changes that are extrinsic to non-
current assets. 

Although there is no widely known theory supporting the practice 
of depreciation accounting, some researchers have built on the foun-
dational understanding of the causes or reasons for the assignment of 
depreciation (i.e. deterioration and obsolescence) to develop hypotheses 
and models to explain the dynamics (Bitros, 2010; Boucekkine et al., 
2011; Liapis & Kantianis, 2015; Mukoyama, 2008). This has generated 
diverse proportions. Some studies have followed the vintage capital model 
(Johansen, 1959; Solow, 1960), while others have explored the propor-
tionality theorem (Jorgenson, 1963). The proponents of the vintage 
capital model view depreciation as a natural instrument that focuses on 
accounting for obsolescence (Johansen, 1959). This model is concerned 
with the rate of replacing obsolete capital arising from technical progress 
in new capital or equipment. This model nevertheless over-concentrates 
on the obsolescence of capital equipment but disregards economic deteri-
oration. In effect, the depreciation rate of capital is primarily determined 
according to the extent to which a new capital asset replaces the old or 
obsolete capital asset due to technical progress. 

The proportionality theorem provides the framework for depreciation 
accounting based on physical deterioration (wear and tear). Following 
the pioneering work of Jorgenson (1963), the depreciation rate of capital 
assets is proportional to the capital stock. The proponents of this theorem 
recommend using a constant rate in exponential form to represent the
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depreciation rate or pattern of capital assets (Escribá-Pérezy et al., 2019). 
Although these theories vary in assumptions and frameworks for deter-
mining capital depreciation, they are still common. These theories provide 
a framework to determine the depreciation rate of capital either via the 
extent of replacement, constant rate, accelerated rate or double-declining 
balance. 

Alternative theoretical perspectives for depreciation include Time Series 
Depreciation versus Cross-Section Depreciation. The time series depre-
ciation measures depreciation as the rate of change in the individual 
asset’s value over time. The underlying economic theory of time series 
depreciation is traced to the work of Hotelling (1925), who viewed depre-
ciation as the rate at which an asset decreases in value concerning time. 
The cross-section depreciation (CSD) estimates depreciation according 
to vintage, similar to the vintage capital model. CSD measures depreci-
ation as the difference between asset values of different vintages within 
the same time horizon. The underlying assumption of this depreciation 
framework is based on the productive asset efficiency (Hulten & Wycoff, 
1996; Yoshida, 2020). This seeks to maintain the production efficiency of 
productive assets. 

These theoretical perspectives of depreciation (Time Series Deprecia-
tion versus Cross-Section Depreciation) do not generally coincide. The 
departure in their estimation widens, especially when asset revaluation is 
expected from obsolescence or other antecedents of depreciation. The 
time series depreciation framework recognises such revaluation as an 
integral part of the depreciation accounting, whereas the framework of 
cross-section depreciation implicitly recognises it as if such revaluation is 
a capital loss. 

Others have also followed conditional and unconditional conser-
vatism frameworks in discussing the theoretical perspective of depreciation 
(Mora & Walker, 2015). Proponents of the unconditional conservatism 
perspective of depreciation argue that depreciation is determined ex-ante, 
but it often uses a rate higher than economic depreciation (Feltham & 
Ohlson, 1996; Mora & Walker,  2015). The term ‘unconditional’ captures 
the fact that the conservative view estimates the depreciation without 
considering how the assets are used or consumed in production. Thus, 
how the asset is used or applied in the business is inconsequential in 
the determination of depreciation of capital. Unconditional conservatism 
views often result in an understatement of net assets; however, it does 
not necessarily understate net income. Over the asset’s economic useful
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life, the depreciation amount is fixed, but the full cost will eventu-
ally be allocated as long as the asset is in use. Thus, the unconditional 
conservative-based depreciation only alters the timing for charging depre-
ciation. Consequently, income is lower in the early stage of the asset’s life 
and higher at the later stage. The conditional conservatism perspective 
requires depreciation to be adjusted to reflect the bad and good aspects of 
the asset (Pope & Walker, 2003). It has been acknowledged that the scope 
of conditional conservatism is dependent on the extent of application of 
unconditionally conservative (Pope & Walker, 2003; Roychowdhury & 
Martin, 2013). 

The absence of a widely accepted and unified theory of depreciation 
shows the deep-seated controversies about accounting for depreciation. 
The only agreement clear from all the theoretical perspectives is the 
purpose of depreciation: allocate the cost of capital assets to make residual 
income more realistic and maintain equity and maintain the productive 
capacity of capital through asset replacement. 

In practice, the accounting for depreciation has also seen different 
methods of estimation. These methods include the straight line, reducing 
balance, sum of the year digit and production unit methods. Interna-
tional Accounting Standard Board (IASB)’s IAS 16 defines depreciation 
as ‘the systematic allocation of the depreciable amount of an asset over its 
useful life’. This systematic allocation is based on the choice of deprecia-
tion method and rate as explained within the theoretical framework. The 
accounting practice of depreciation has evolved within the international 
accounting arena and most importantly, for countries that have followed 
Britain’s accounting rubrics. 

Historically, in its effort to regularise depreciation accounting in prac-
tice, the Institute of Chartered Accountants in England and Wales 
(ICAEW) in 1945 issued a recommended depreciation method empha-
sising the straight-line method (Zeff, 2014). The straight-line method 
requires a constant depreciation amount over the asset’s life span. Subse-
quently, Accounting Standards Committee (ASC) issued a directive in 
1977. This became the first foray of ASC into accounting for non-current 
assets and was popularised as Statements of Standard Accounting Practice 
(SSAP) 12 in 1977. Among other things, SSAP 12 specifically required 
that a building is recognised as a depreciable asset, a practice that was 
not universal by then. 

Currently, the practice of depreciation is regulated largely by the stan-
dards issued by IASB, such as IAS 16, issued in 1993 but has since
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received amendments up to May 2020 (IASplus, 2022). IAS 16 recog-
nises that depreciation allocates the asset’s cost to determine realistic 
residual income into equity but echoes the fact that depreciation is a 
mere technical accounting requirement. Thus, depreciation accounting 
primarily maintains equity or financial capital but does not compensate 
for asset value loss. In effect, depreciation accounting is theoretically 
and practically connected to capital maintenance. The very essence of 
depreciation accounting is to achieve sustainability or improve the going 
concern of firms through capital maintenance. The depreciation reflects 
the systematic allocation of the cost of assets to limit distributable profits 
to maintain the financial capital of the entity. The latter part of the 
chapter will discuss how depreciation converges with capital maintenance 
to achieve sustainability and improve going concern assumption. 

3 Depreciation and Capital Maintenance: 

Historical Perspective and Controversies 

As noted earlier, depreciation accounting primarily exists because of the 
need to achieve the going concern or sustainability assumption of firms 
by emphasising capital maintenance. The concept of capital maintenance 
is broadly viewed as the deliberate employment of all relevant resources 
to preserve the operating capacity of capital goods or assets. The idea of 
capital maintenance has almost always existed since the formalisation of 
accounting rubrics and financial reporting, however, it has largely been 
neglected in the literature (Jianu et al., 2017; Pakšiová & Oriskóová, 
2020). Nevertheless, the relevance of capital maintenance is fundamental 
as it is tied to firms’ going concern or sustainability as both residual 
income and production capacity are bound up to it. This emphasises why 
clarity is needed about capital maintenance. 

As far back as the thirteenth century, when double-entry bookkeeping 
(DEB) was invented, it was well-established among merchants that 
residual income is calculated within the context of capital maintenance 
(Lee, 1977; Nobes, 2015). Thus, residual income becomes real when all 
commitments relating to maintaining a firm’s ability to use the capital to 
regenerate future income are accounted for. This is what we term the 
‘Residual View’ of capital maintenance. Although profits were seldom 
estimated on an annual basis (Yamey, 1949), profit was still determined 
as an increase in capital. The maintenance of capital limits profit distri-
butions through depreciation accounting as it affects the quantum of the
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distributable profit. Thus, depreciation accounting becomes an important 
mechanism to limit distributable profit and enhance capital maintenance. 

These historical understandings of capital maintenance and profit 
relationship existed without legal ramification (Nobes, 2015). In the 
nineteenth century, stakeholders and accountants began regularising these 
historical understandings, and consequently, these understandings worked 
down into almost all financial regulations, laws, and accounting stan-
dards today. In the United Kingdom (UK), the ‘Companies Act’ of 1844, 
Act 1980 and ACT 1981, Germany Law and the EU’s Second Direc-
tive on company law, all draw from these historic fundamentals of the 
capital maintenance-depreciation nexus (Haller, 1992; ICAEW,  2010; 
Nobes, 1983). This stage of the historical development is the ‘Legal 
Capital View’. These laws and legal pronouncements gave legal backing 
to prevent distribution that could deplete capital as a pretence of profit 
(Garcia, 2020; Lutter, 2006). During this stage, accounting principles and 
standards for recognising residual income or profit were not well devel-
oped. Profit  followed a stock-based approach, measured as an increase in  
net assets using either current or liquidated values (Richard, 2015). 

The Great Depression also set a new stage for historical develop-
ment. It affected major facets of global economies, including professional 
practices such as accounting. As a result, economic principles became 
important in the accounting profession, including the view of capital 
maintenance. Thus, in the 1930s, the view of capital maintenance took 
a shift from the pure legal view to a more dynamic view where there 
was a clear separation of capital and income (Hicks, 1949; Schmalen-
bach, 1959). The great contribution of Hicks in the separation of profit 
has made researchers often recognise Hicks as the father of profit in 
modern times. At this stage of development, profit was measured as a 
flow concept from the difference between revenues and expenses and the 
residuals accumulated in income surplus or retained earnings. The clear 
separation of residual income and capital at this stage requires that capital 
is maintained when dividends are only paid out of retained earnings with 
the distribution of capital surplus and share capital strictly prohibited. 

During this historical era, the matching and realisation accounting 
principle became very dominant. To avoid the accumulation of capital 
as a pretence of net income into retained earnings and consequently 
distributing same to deplete capital, the cost of capital assets (non-current 
assets) needs to be systematically allocated and proportionate share for
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the period included in the expenses to be matched against the corre-
sponding revenue to determine profit. Thus, depreciation accounting 
began to be formalised as a tool to implement the matching principle. 
Moreover, unrealised capital gains were prohibited from being included 
in retained earnings in line with the realisation principle. In effect, princi-
ples of matching and realisation became the cornerstone. Accounting for 
depreciation and estimation of the residual income, which was important 
tools for maintaining capital, were still based primarily on historical cost 
accounting. 

Fast forward to the 1970s, accounting began to witness a 
breakthrough through standardisation and harmonisation (IASB, 
2010; Queku, 2015). This era gave birth to IASB and, consequently 
IASB conceptual framework, International Financial Reporting Standards 
(IFRSs) and International Accounting Standards (IASs). In the 1970s 
and 1980s, the world saw sharp price-level changes and this challenged 
the soundness of capital maintenance based on the dynamic view. There-
fore, price-level adjustments were introduced as an alternative approach 
to dynamic capital maintenance. This inflationary view was recognised in 
the IASB conceptual framework and other accounting standards. 

The inflationary view operationalises capital maintenance into 
two types: financial capital maintenance and physical capital mainte-
nance. These types of capital maintenance have been articulated by 
the accounting standard-setters globally. Financial capital maintenance 
may also be subdivided into money and real financial capital main-
tenance. Money capital maintenance follows historical cost accounting 
where capital is maintained when in the absence of additional capital 
injection and withdrawal, capital at close is equal to opening capital. 
Thus, any capital increase thereafter is residual income. Real capital main-
tenance follows current purchasing power accounting where capital is 
maintained when in the absence of additional capital injection and with-
drawal, closing capital is equal to opening capital adjusted for general 
price-level changes (Garcia, 2020). It is important to state that finan-
cial capital maintenance (money or real) concentrates on equity holders’ 
interest with very little regard for the operating capacity of the busi-
ness, going concern and sustainability. It is therefore called ‘Proprietary 
Capital Maintenance’. Physical capital maintenance follows current cost 
accounting and measures capital as the production capacity of an entity’s 
assets in terms of the volume of production of goods and services. Thus, 
capital is maintained only when resources are allocated and available to
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Fig. 1 Structure of capital maintenance (Source Author’s construct) 

increase the physical capital to maintain its volume of production of goods 
and services. Figure 1 summarises the structure of capital maintenance. 

There is, therefore, a sharp difference in maintaining capital in terms 
of financial and physical capital. The choice in practice is dependent on 
the accounting regulation and standards in force, ‘Choice of Nominal 
versus Physical’. In the UK, SSAP 7 focused on financial capital mainte-
nance, while SSAP 16 provided guidelines for physical capital maintenance 
(Nobes, 2015). Similarly, IASB conceptual framework discussed these two 
streams of capital maintenance, however, the framework allows firms to 
choose the type of capital to maintain. The US accounting standards are 
also skewed in favour of financial capital maintenance. In practice, most 
of the firms have favoured financial capital maintenance. Table 1 presents 
the accounting framework and the bases for maintaining capital.

In the 1980s, international trade and liberalisation deepened finan-
cial integration. This new reality contributed to financialisation in the 
advanced economies and introduced more complexity in capital main-
tenance. According to Garcia (2020), this led to a change in profit 
determination, especially for listed firms. In the US, the Financial 
Accounting Standards Board (FASB) introduced a new concept of ‘com-
prehensive income’ in 1984. Comprehensive Income measures income 
without consideration for the principle of realisation (FASB, 1984). 
IASB also followed this new trend in its 2001 conceptual framework



CAPITAL MAINTENANCE AND DEPRECIATION … 529

Table 1 Framework and bases for capital maintenance 

Capital maintenance Accounting framework Basis for capital 
maintenance 

Financial Capital 
Maintenance 
Money Capital Maintenance Historical Cost Accounting CC = OC 
Real Capital Maintenance Current Purchasing Power CC = OCa 
Physical Capital Maintenance Current Cost Accounting PCC = PCs 

Source Author’s Construct 
Note CC, OC, OCa, PC and PCo denote Closing Capital, Opening Capital, Opening Capital 
Adjusted for general price-level changes, Production Capacity at Close (PCc) and Production Capacity 
at Start (PCs)

and introduction of fair value measurements in some accounting stan-
dards. The conservative flow-based income measurement began to fade 
away for a market-based measurement. In its fair value measurement 
and comprehensive income, the IASB framework and its standards some-
what endorsed the dynamic view of the 1930s by allowing some changes 
in assets to be recognised in ‘Retained Earnings’ and others in ‘Other 
Comprehensive Income (OCI)’ (Biondi, 2011; IASB, 2013; Queku,  
2020). Similar to the dynamic view, to maintain capital, IASB and its 
associated standards prohibit the distribution of the accumulated gains in 
the OCI. The measurement approach was mainly a stock-based approach 
with fair value rather than with conservative assessment. 

A critical consideration of these historical developments suggests that 
behind these evolutions of capital maintenance is the recognition of 
residual income and capital to the extent that capital is maintained. From 
the invention of DEB to the fair value measurement regime, the nature 
of depreciation accounting has been a key determinant in all directions 
of capital maintenance. However, a more fundamental controversy is the 
treatment of depreciation: Should depreciation be accounted for as a mere 
technical requirement for accounting numbers or treated as a more complex 
phenomenon for sustainable capital maintenance and going concerned? 
This question is becoming louder and louder in recent times owing to 
the call for sustainability reporting and circular accounting (Cohn, 2021; 
Garcia, 2020; Circle Economy, 2019, 2020, 2021; Jianu et al., 2017; 
PACE, 2019). Achieving this sustainability and integrating a circular 
accounting framework into the traditional accounting practice widens the
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Table 2 Evolution of capital maintenance 

Fundamental view Time span Basis for change Focus and approach 

Residual Income 
View 

13th 
Century 

Preserving capital Income in the 
context of capital 

Legal Capital View 19th 
Century 

Legal justification Stock-based approach 
with conservative 
assessment 

Dynamic View 1930 Great Depression Flows-based 
approach with cost 
allocation 

Inflation View 1970 Price-Level Changes ‘Nominal’ vs 
‘Physical’ capital 
maintenance, etc 

Net Assets View 1990 Financialisation Stock-based approach 
with fair value 

Sustainable View 2010 Business sustainability, going 
concern problem and circular 
accounting 

Stock and 
Flows-based 
approach 

Source Author’s construct developed from the literature (Garcia, 2020; Lee, 1977; Nobes, 2015) 

debates and controversy. The reason is that sustainability and circular 
accounting requires simultaneity in maintaining financial and physical 
capital (i.e. credit and debit capital). This raises a further question: is 
it credit or debit capital that needs to be maintained: equity capital or 
net assets maintenance? Should there be a convergence of depreciation, 
and financial and physical capital maintenance rather than parallelism? 
This is the new stage of capital maintenance. This new era requires 
consideration for both stock and flow approaches to adapt to emerging 
complexities. These questions will be addressed in the latter sections of 
the chapter. Nonetheless, this debate or controversy seems to have disap-
peared from the depreciation and capital maintenance complementarity 
research agenda. The historical development is summarised in Table 2. 

4 Depreciation Accounting and Capital 

Maintenance: Convergence and Parallelism 

The connection between depreciation and the pace of capital maintenance 
in the short and long run can be readily seen from the decompo-
sition dynamics of capital maintenance (Financial and physical capital 
maintenance). Although the accounting treatment for depreciation has
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evolved and is currently still dynamic, as evident in the numerous 
alternative depreciation methods, the non-cash systematic allocation 
chargeable against income remains undisputable (Liapis & Kantianis, 
2015; Queku, 2020). The IASB conceptual framework and the indi-
vidual accounting standards have reflected capital maintenance in various 
ways and demonstrated convergence between capital maintenance and 
depreciation accounting (i.e. including amortisation and impairment). 

The depreciation (Depn) and impairment requirements of IAS 16 
(Property, Plant and Equipment) and IAS 38 (Intangible Assets) provide 
evidence of convergence as they are related to maintaining capital. Depre-
ciation (including amortisation and impairment) is debited to income 
to reduce profit, restricting dividends arising from limited distributable 
profits, and thereby maintaining original financial capital in nominal 
terms. The following scenario with numbers could clarify the role of 
depreciation in capital maintenance. 

5 Scenario 1 

A firm begins with stated capital of GHS300 million, a truck of GHS200 
million and cash of GHS 100 million. At the beginning of the period, 
an item of inventory is purchased for GHS100 million. Assuming the 
item is sold for GHS150 million, the truck has a useful life of four (4) 
years, and any profit is distributed as a dividend to shareholders (See Table 
3). The structure of the Profit statement with and without depreciation 
accounting is as follows:

Under ‘A’ ‘Without Depreciation’, we observe that closing capital and 
reserve still stand at GHS300 million. It will be mistaken to assume that 
capital is maintained without depreciation because the wasting cost of the 
truck has not been accounted for. So in real terms, the capital is being 
depleted in the going concern. Without depreciation, equity participants 
have full claims on the GHS50 million as dividends, threatening capital 
when distributed in full. One could argue that to limit distributable profit 
and restrict dividends, the firm must account for the wasted asset (truck). 
As it can be observed in ‘B’, with depreciation, the dividend is restricted, 
and capital nominally increased to GHS350. Further, a lack of depre-
ciation (including amortisation and impairment) could mean that high 
dividends would be paid, and consequently, liquidity problems may be 
experienced due to high cash outflow (Garcia, 2020).
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Table 3 Profit 
statement with and 
without depreciation 
accounting 

A B 
Without 

depreciation 
With 

depreciation 
GHS million GHS 

million 

Sales 150 150 
Cost of Sales (100) (100) 
Operating Profit 50 50 
Depreciation 0 (50) 
Net Profit 50 0 
Dividend 50 0 
Closing Capital and 
Reserve 

300 350

There is therefore a window of convergence between depreciation 
and capital maintenance. However, this convergence seems limited when 
capital maintenance is decomposed into its constituents: financial capital 
maintenance (FCM) and physical capital maintenance (PCM). The 
current practice of depreciation is a notional deduction chargeable to 
income reflected in non-cash adjustment. This suggests that it is more 
connected to financial capital maintenance and departed from physical 
capital maintenance. Physical capital maintenance requires maintenance 
of the production capacity of an entity’s assets in terms of the volume of 
production of goods and services. 

Referring to Scenario 1, although nominal financial capital is main-
tained through the introduction of depreciation accounting, the produc-
tion capacity of the truck would still be eroded with time. Although 
some have argued that the re-measurement model in IAS 16 and IAS 
38 implicitly care for physical capital maintenance as upward revalua-
tion would increase depreciation allocation (Nobes, 2015), the mere 
re-measurements of assets only deepen the convergence of real financial 
capital maintenance as it is based on changes in the market condition (i.e. 
changes in general price level). These re-measurement models still follow 
non-cash adjustment principles where gains arising from an increase in 
asset value are recorded in other comprehensive income (OCI) which is 
prohibited for distribution as dividends and depreciation chargeable on 
the new revalued amount.
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How do these effects maintain the physical capacity of the asset? Obvi-
ously, these have no implications for maintaining the physical productivity 
of the asset. In fact, even these re-measurement models sometimes allow 
recognition of an increase in the value of an asset in profit, making them 
distributable. Depreciation alone is not a tool to cure physical capital 
maintenance controversy. Although depreciation-physical capital mainte-
nance seems to move in the same direction, there is no convergence in 
sight. As depreciation rises, the need to enhance physical capital mainte-
nance becomes urgent but these mechanisms do not converge in current 
accounting practice. This is what we term ‘Parallelism of Depreciation 
and Physical Capital Maintenance’. This parallelism is a fundamental issue 
arising from accountants’ preferred definition of ‘Capital’. 

In the proprietary view, capital is referred to as equity (Van Mourik, 
2010). Van Mourik (2010) concluded from reviewing extensive literature 
that this proprietary view prevails in all accounting practices, including in 
IFRS and any other Generally Accepted Accounting Principles (GAAP). 
This might explain why the practice of capital maintenance is skewed 
towards financial (nominal capital) rather than physical capital, which is 
required to preserve the entity’s productive capacity in the going concern. 
Nevertheless, the emerging concept of OCI introduced by IASB views 
capital as an increase in the net assets (Garcia, 2020) as emphasised by 
the re-measurement models of several individual IFRSs/IAS, including 
IAS 16 and IAS 38. Of course, this feature deepens the controversy about 
what constitutes capital and it also shows the lack of a clearer meaning to 
the concept of capital within the IFRS framework. Thus, it would be diffi-
cult to achieve convergence in capital maintenance in the current form 
of depreciation coupled with controversy about what constitutes capital. 
This is illustrated in Fig. 2.

The figure depicts depreciation (Depn) and financial capital mainte-
nance (FCM) lying in the same line but departs from physical capital 
maintenance. This is because any additional depreciation limits the 
amount of distributable profit in magnitude, restricts the same quantum 
in dividend and enhances original nominal financial capital. One can 
argue, therefore, that holding other factors constant, Depn and FCM 
have a point of convergence at the beginning of the economic life 
of the depreciable asset as depicted by ‘X’. Furthermore, as discussed 
earlier, introducing re-measurement models based on market information 
provides the basis for preserving productive capacity through investment 
in an asset replacement. Thus, the re-measurement or revaluation, NOT
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Fig. 2 Depreciation-capital maintenance: Convergence and parallelism (Source 
Author’s construct)

the depreciation, connects FCM and PCM at some point in time. This 
becomes realistic and clear when the productive capital is maintained 
through asset replacement and restoration. At this stage, the market 
prices used in the re-measurement may approximate the restoration or 
replacement cost, hence the convergence depicted in ‘Y’. 

However, so long as depreciation accounting remains a mere tech-
nical requirement for limiting distributed profit without cash allocation or 
investment to capture the preservation of the productive capacity of assets, 
parallelism will exist, as illustrated by ‘Z’. This parallelism could also 
threaten business sustainability unless the restricted meaning of capital 
is relaxed. Piketty (2014), in his study rejected the restrictive meaning of 
capital and argued that capital is ‘the total of nonhuman assets that can 
be owned or exchanged on some market’ (Piketty, 2014, p. 46). This 
enhanced meaning of capital is consistent with the contribution of Fisher 
and could provide the foundation for achieving sustainable capital main-
tenance and circularity accounting. The enhanced definition of capital 
would require resources to be allocated to increase the physical capital to 
maintain the volume of the productive capacity of assets. This is impor-
tant since IASB is inconclusive about capital and recognises it as either 
debit (increase in net asset) or credit (increase in equity). Accordingly,
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there is an opportunity to present an alternative framework to develop 
sustainable and circularity capital maintenance to converge depreciation 
and all constituent of capital maintenance. 

6 Threat of Depreciation-Capital Maintenance 

Parallelism: Business Sustainability 

and Circular Economy Perspective 

A major question is: how serious is the threat of depreciation-capital 
maintenance parallelism? 

A sustainable business focuses on the going concern of the enterprise 
through stabilisation, growth and development, including diversifica-
tion and revitalisation of the enterprise (Pakšiová & Oriskóová, 2020; 
Sebestova & Nowakova, 2013). Achieving this business sustainability 
goal requires maintenance of capital and assets (Markovic et al., 2013; 
Tumpach & Baštincová, 2014). Therefore, it is counterproductive when 
the capital maintenance model over-concentrates on smoothening equity 
through financial capital maintenance where depreciation (including 
amortisation and impairment) is used to preserve capital by limiting 
distributed profit and increasing distributed retention. This suggests the 
need to follow the capital maintenance model to maintain financial and 
physical capital concurrently. Thus, parallelism of depreciation accounting 
and physical capital maintenance threatens long-run sustainability goals 
and circularity accounting. This may be illustrated in Scenario 2. 

7 Scenario 2 

Assuming Haulage Company operates the business of transporting 
Bauxite from Awaso to Takoradi Port eight (8) times a day using 4 Trucks 
acquired on the same day at the beginning of the business with the useful 
economic life of four (4) years for GHS50 million each. Assuming the 
company has decided to use straight-line depreciation method with no 
residual value and distributes all residual profit as dividends (see Tables 4 
and 5 for resultant financials). The summary of the financial statements 
of the Company for the Four Years after maintaining financial capital are 
as follows:
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Table 4 Statement of profit or loss and other comprehensive income (Current 
Accounting Treatment) 

Haulage Company Limited 

Year 1 Year 2 Year 3 Year 4 
GHSm GHSm GHSm GHSm 

Sales 200 220 242 266 
Cost of Sales 100 105 110 116 
Operating Profit 100 115 132 150 
Depreciation (50) (50) (50) (50) 
Net Profit 50 65 82 100 
Dividend (50) (65) (82) (100) 
Retained Earnings – – – – 

Table 5 Statement of financial position (Current Accounting Treatment) 

Haulage Company Limited 

Opening Year 1 Year 2 Year 3 Year 4 
GHSm GHSm GHSm GHSm 

Fixed Asset 200 150 100 50 -
Cash: 
Actual 100 100 100 100 100 
Notionala 50 100 150 200 

300 300 300 300 300 
Equity 300 300 300 300 300 

300 300 300 300 300 

aThis denotes depreciation-induced cash. It arises from depreciation. However, in practice, no cash 
is set aside for depreciation, so it is denoted as notional cash 

This scenario shows that when depreciation is charged against income 
and subsequently all residual profits are distributed as dividends, the finan-
cial capital (equity) is maintained. This is a clear evidence of convergence 
between depreciation and financial capital maintenance. However, since 
this convergence does not account for physical capital maintenance, busi-
ness sustainability is threatened as the Haulage Company may not be able 
to operate after the fourth year. The reasons are as follows:
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i. The value of the Truck is nil, suggesting that holding other factors 
constant, there is no Truck to transport the Bauxite. All four (4) 
trucks need to be replaced. 

ii. The cash balance is GHS300 million (actual and notional), which 
cannot be used to replace all four trucks and still continue to 
operate even if it is assumed that the current market price for the 
trucks is the same as they were acquired four years ago. Of course, 
this is unlikely given price-level changes reflected in the growth of 
cost of sales over the past four years. For Haulage Company Ltd 
to continue to operate into the foreseeable future (i.e. year 5), it 
would require a total cash outlay of about GHS327 (see Table 6). 

iii. Further threat is the liquidity problem. Using this cash balance will 
mean no cash will be available to meet other unobservable business 
running costs. therefore, the company will require at least ghs127 
million as working capital. 

Thus, as long as convergence is not achieved for financial and physical 
capital maintenance, business sustainability is unlikely. Therefore, a major 
question is how have many businesses continued to exist and operated 
into the future, even though this parallelism still exists. There are at least 
three possible reasons:

i. The threat of parallelism is minimised when the quantum of sales 
is very high. In addition, the high volume of sales provides readily 
available cash to meet current obligations, especially when most of 
the sales are on a cash basis or receivables are received timely.

Table 6 Analyses of operational outlook for year 5 

Year 4 (Baseline) Year 5 
GHSm GHSm 

Operational Analyses 
Acquisition of Trucks – 200 
Working Capital @110% of Year 4 116 127 

Required Cash for Operation 327 
Cash Available 300 
Additional Cash Required 27 
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ii. Availability of credits and loanable funds cushion sustainability 
under the threat of parallelism. 

iii. In practice, not all distributable profits are actually distributed. This 
also improves liquidity position. 

As illustrated in this section, moving towards full convergence through 
sustainability and circularity of capital maintenance is significant because 
it positions business operations to reflect the economic reality of the 
business environment (Garcia, 2020; Jianu et al., 2017; Paksiova, 2017; 
Pakšiová & Oriskóová, 2020). We, therefore, argue that to achieve busi-
ness sustainability, there should be a paradigm shift in the current practice 
of capital maintenance to sustainability and circularity of capital mainte-
nance where firms distribute profit to the extent that equity is maintained 
(financial capital maintenance) and resources are left and allocated to 
cover restoration of the non-current assets (physical capital maintenance). 

Furthermore, business sustainability threats could also spill over to 
circular economy financing. The circular economy is basically a system 
which seeks to achieve a state where there is no waste and products of 
today are not discarded but become raw materials for tomorrow. The  
circular economy model affects all facets of life and professions, including 
the accounting and finance fraternity. The Platform for Accelerating the 
Circular Economy (PACE) advocates a circular economy for capital equip-
ment (Circle Economy, 2019; PACE,  2019). The objectives of a circular 
economy for capital equipment are more aligned with physical capital 
maintenance. As explained throughout this chapter, physical capital relates 
to maintaining the productive capacity of non-current assets. This could 
have embedded circular economy principles for capital equipment (Circle 
Capital Equipment Coalition, 2021; Economy, 2019). 

Of course, the traditional circular strategies for ‘products that flow’ 
may not be effective or appropriate for capital equipment. Capital equip-
ment will require circular strategies, which will lead to the extended life 
of the asset, shared use, return for reuse and slowing down degrada-
tion and deterioration (Circle Economy, 2020, 2021; Capital Equipment 
Coalition, 2021). These circular economy strategies would also contribute 
to physical capital maintenance as they could enhance the productive 
capacity of the related assets. Achieving this would require active financing 
and investment. The current capital maintenance, which focuses primarily 
on technical accounting requirements of non-cash adjustment, threatens
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business sustainability and the circular economy of capital equipment due 
to a lack of active funding/cash. 

Thus, the summary of the answer to the question raised at the begin-
ning of this section is that: depreciation-capital maintenance parallelism 
can threaten business sustainability and integration of circular model in 
accounting. 

This leads to the next question: How do we address these threats 
of parallelism to achieving business sustainability and the circularity of 
capital maintenance? This will require a new approach to capital mainte-
nance. The next section of the chapter proposes an alternative model for 
sustainable capital maintenance complementary to business sustainability 
and circular economy. 

8 Alternative Model for Convergence, 

Sustainability and Circularity 

of Capital Maintenance 

Physical capital maintenance requires investment decisions and contin-
uous allocation for future financing to the extent that the productive 
capacity is either maintained or improved. This investment would require 
sufficient cash to support the outlay of capital maintenance. The expected 
investment outlay to maintain physical capital is equivalent to the replace-
ment or improvement cost of the physical asset. For technical considera-
tion, we follow Revsine (1974). We follow these fundamentals to develop 
a model for capital maintenance that would deepen business sustainability 
and a framework for integrating circular accounting. 

We assume that financial capital (equity) and physical assets should be 
maintained to achieve full convergence of capital maintenance and depre-
ciation. Thus, we operationalise capital as both equity (credit) and net 
asset (debit) (Nobes, 2015). We have already discussed that the current 
depreciation accounting treatment (non-cash consideration) is enough to 
maintain only financial capital and achieve convergence. However, more is 
required to maintain physical capital (cash investment consideration). We 
also argue that maintaining physical capital will require cash investment 
tied to depreciation. This would be achieved by treating depreciation as 
both a non-cash item (i.e. meeting the traditional accounting require-
ment) and cash investment to meet the requirement of physical capital 
maintenance. Therefore, at full convergence, full capital maintenance or
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sustainable capital maintenance is the function of depreciation (D) and 
cash investment or reserve (I). Unlike traditional accounting for depre-
ciation, this proposed model requires active rolling over investment to 
maintain the physical capacity of the asset. This is expressed as: 

CM(i t ) = f (D, I ) (1) 

The traditional depreciation methods in accounting largely depend on 
only deterioration (physical wear and tear), which is enough for finan-
cial capital maintenance as it is a mere technical accounting requirement. 
However, for physical capital maintenance (PCM), the estimation of 
depreciation should account for both deterioration (physical wear and 
tear) and economic depletion and obsolescence (technological dynamics 
and structural changes). This assumption is important as depreciation 
accounting is often associated with unobservable market events, making 
the available records not sufficiently appropriate. These unobservable 
events or inputs include the use of broad assumptions, assumptions 
relating to the entity or class of asset of the entity rather than the asset’s 
unique property (observable input), the historical experience of similar 
assets instead of the identical, same or actual experience of the specific 
asset and generic principle. Therefore, the depreciation amount to be used 
in the capital maintenance will be adjusted (D*) to reflect these dynamics. 
Therefore, we substitute D* for D and recalled Eq.  (1) as Eq.  (2): 

CM(i t ) = f
(
D∗, I

)
(2) 

Adjusted depreciation is therefore given as: 

D(i t ) = Di (1 + a) (3) 

where ‘a’ is the depreciation-adjusted rate based on unobservable and 
observable market information. Although the ‘a’ is determined at the time 
the asset is ready for use, it should be reviewed periodically to reflect 
changes in observable and non-observable inputs. For instance, assuming 
four (4) trucks are expected to be used to transport goods throughout the 
year with an expected daily trip per truck of two (2). However, suppose 
two trucks break down and the remaining two double their trips to fill 
the gap, in that case, there is an observable event for an upward review 
of the depreciation-adjusted rate (‘a’) due to deterioration and economic 
depletion changes.
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As noted earlier, the cash investment/reserve (I ) outlay is expected 
to be sufficient enough to restore or improve the productive capacity of 
the asset. Thus, the equivalent cash investment or reserve fund should 
approximate the asset’s expected replacement or restoration cost, i, at 
the end of the useful life, n. This replacement or restoration cost should 
also be adjusted by certainty equivalent factor (u) so that firms could be 
indifferent in the choice of replacement and restoration. The certainty 
equivalent factor (u) reflects the market information of the asset and the 
expected rate of return on investment (investment for asset restoration) 
so as to reasonably avoid over or under-investment to restore or improve 
the productive capacity of the asset. Thus, ‘u’ may be adjusted upward 
or downward depending on the expected restoration, improvement or 
replacement cost of the asset. 

Moreover, since the replacement or restoration is a future commit-
ment, the cost should be discounted to its present value using firm-level 
or project-specific cost of capital. Therefore, we express the cash invest-
ment as: 

I (i t ) = 
Rn(1 + u) 
(1 + r)n

(4) 

where Rn denotes the replacement or restoration cost at the expected 
replacement or restoration date, n 

r is the discount rate. 
It is important to note that sustainable investment is incremental after 
the initial investment outlay. Therefore, capital is fully maintained at 
t, when CMt –CMt–1 is invested for capital replacement or restoration. 
Besides the incremental investment, the investment returns or valuation 
gain or loss on the sustainable investment contributes to the period end 
reported sustainable asset. Therefore, the final model for sustainability and 
circularity capital maintenance without parallelism (SCMp) is expressed as: 

SCMi 
t = 

n∑

t=1 

D1(1 + a) + 
Rn(1 + u) 
(1 + r )n 

− CMt−1 (5) 

Consistent with Garcia (2020), the practical implementation of 
the SCMp model will require financial investment (Asset restoration) 
and capital maintenance reserve in addition to the usual depreciation 
accounting. Thus, with this model, full convergence will still be achieved 
when depreciation accounting still follows its non-cash treatment.
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9 Impact of the Sustainable Capital 

Maintenance Model on Financial Statement 

The SCM model affects both the statement of profit and loss and other 
comprehensive income (or statement of comprehensive income) and the 
statement of financial position. The investment return or gain or loss on 
the valuation of the sustainable investment is reported in the statement of 
profit and loss and other comprehensive income. However, since all the 
returns remain holding gain for the period the related asset is in use, it is 
not recognised in income or retained earnings until the asset is put out 
of use. Thus, all gains or losses on the sustainable asset are recognised 
rather in other comprehensive income (OCI) and transferred to a special 
account called ‘Sustainable Capital Maintenance Reserve’. This proposed 
treatment would also eliminate the possibility to cause volatility in net 
profit arising from unpredictable market conditions of the sustainable 
asset (Barth, 2006; Queku,  2020; Song, 2015). 

In the statement of financial position, the accounting for sustainability 
and circularity of capital maintenance would affect assets through the 
recognition of a sustainable asset or investment and additional cash injec-
tion. Capital Maintenance Fund/Reserve would also be recognised in 
equity but remain non-distributable. 

To illustrate the impact of the SCM model on the financial statement, 
we will revisit Scenario 2 and add further assumptions consistent with the 
model as follows: 

i. It assumed that the asset replacement or restoration cost is GHS 
200 million. 

ii. It is further assumed that the depreciation-adjusted rate is 5% at 
the end of the year, consistent with changes in the cost of sales and 
remains at that absolute amount throughout the life of the trucks. 

iii. An equivalent certainty factor of 5% and an investment return of 
10% are also assumed. 

iv. It is also assumed that any additional cash introduced to finance 
sustainable capital has an opportunity cost of return similar to the 
investment return of the sustainable asset (i.e. 10% in this scenario). 

v. Project finance cost for such assets is assumed to be 15%. 

Substituting these parameters into the SCM model in Eq. (5), the finan-
cial statement in Scenario 2 may be restated as in Tables 7 and 8. It can
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Table 7 Statement of profit or loss and other comprehensive income (Proposed 
Sustainable Capital Maintenance Model) 

Haulage Company Limited 

Year 1 Year 2 Year 3 Year 4 
GHSm GHSm GHSm GHSm 

Sales 200 220 242 266 
Cost of Sales 100 105 110 116 
Operating Profit 100 115 132 150 
Depreciation (50) (50) (50) (50) 
Net Profit 50 65 82 100 
Dividend (50) (65) (82) (100) 
Retained Earnings – – – – 
Sustainable asset returna 19 21 25 30 

aThis is the return on asset. It is non-distributable so long as the asset is in active use 
It is, therefore not recognised in income/retained earning

be observed that the results in Table 5 (i.e. under traditional deprecia-
tion accounting and Table 7 (under sustainability and circularity of capital 
maintenance) are almost the same except for sustainable asset return 
(SAR). SAR represents the market return of the investment for capital 
maintenance. This return is not distributable until the end of the asset’s 
useful life. Therefore, it is not recognised in income or as part of retained 
earnings. 

10 Sustainability and Circularity of Capital 

Maintenance Model: A Panacea for Circular 

Economy Transition and Financing 

As discussed earlier, sustainability and the circularity of capital mainte-
nance without parallelism is the foundation for business sustainability and 
circular accounting. This is seen in a firm ability to either replace or 
restore the productive capacity of its capital. According to the Coali-
tion of Circular Accounting (CCA) ‘Circular accounting describes the 
practice of measuring, analysing, and reporting on a company’s finan-
cial and non-financial performance to truly reflect the value and impact 
of circular businesses on all relevant stakeholders’. However, some have 
largely neglected accounting in the circular economy framework, arguing 
that accounting application for circular business or circular accounting
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Table 8 Statement of financial position (Proposed Sustainable Capital Mainte-
nance Model) 

Haulage Company Limited 

Opening Year 1 Year 2 Year 3 Year 4 
GHSm GHSm GHSm GHSm 

Fixed Asset 200 150 100 50 -
Sustainable Asset (Investment) 210 251 300 358 
Cash 100 (41) 29 55 78 
Additional Cash 41 - - -

300 360 381 406 436 
Equity 300 300 300 300 300 
Additional Injection (Equity/Debt) 41 41 41 41 
Capital Maintenance Fund/Reserve 19 40 65 95 

300 360 381 406 436

may amount to fitting a square peg into a round hole (Barker et al., 2020; 
Cohn, 2021). 

Factually, the current accounting framework and technical reporting 
requirements are ill-equipped to truly drive and capture the value of 
circular businesses (Thurum, 2017; WEF, 2021). For instance, non-
cash depreciation does not provide for asset restoration and consequently 
creates environmental waste in the form of scraps. Moreover, accounting 
is often viewed as a technical issue and fits well in the wider economic 
system rather than driving its dynamics such as a circular economy. In 
fact, circular accounting is not common in accounting practice among 
firms and accountants. Its benefits are also not well-understood. There-
fore, the integral role of financial accounting in driving and managing the 
circular transition has remained under-appreciated (WEF, 2021). 

Nevertheless, circular economy (CE) presents an innovative model 
for developing a business strategy for restoring and preserving business 
and productive capital (Planing, 2018), which accountants have strug-
gled to address for centuries. In advancing circularity accounting (circular 
economy for accountants), one critical consideration is how it impacts 
capital maintenance or maintenance of the productive capacity of capital 
equipment. According to PACE (2019), with capital equipment, the 
priority should be reuse, refurbish, repurpose and remanufacture to retain 
the highest value of the capital equipment. Three principles have been
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formulated to achieve circularity of capital equipment (Capital Equipment 
Coalition, 2021, WEF, 2021): 

i. Products and components follow circular and digitisation principles 
for minimal resource consumption and increased reuse strategies. 

ii. Value retention is maximised by optimising the product and compo-
nent utilisation rate and useful life, with the help of servitisation and 
digitalisation. 

iii. End-of-use equipment and components are returned for reuse via 
efficient reverse logistics. 

Of particular interest to accountants, is the emphasis on Lifecycle Exten-
sion strategies (LCES) in the CE model (Korhonen et al., 2018). The 
impact of CE model, in particular for LCES has somehow refreshed 
capital maintenance through digitalisation (Antikainen et al., 2018; 
Neligan, 2018; Sarc et al.,  2019). For instance, some of the funda-
mental LCES in CE such as Deposit models (DM), Lease and Rent 
models (LRM), Sell-and-Buy-Back model (SBBM) and Product-as-a-
Service (PaaS) may be seen as drivers for capital maintenance and 
sustainable productive capacity of the asset. Although these models’ tech-
nical details are outside this chapter’s scope, they are the interface for 
integrating CE into traditional accounting to achieve sustainability and 
the circularity of capital maintenance. 

The CE through LCES creates a new supply chain structure where 
manufacturers, service providers and end users (firms) could rearrange 
contractual arrangements where manufacturers and/or service providers 
would be ready to either buy back or upgrade or refurbish capital assets 
at the end of its useful life (Bressanelli et al., 2018; Fontana et al., 2021; 
Grieves & Vickers, 2017) and may resell the asset to another customer. 
Therefore, circular accounting recognises that the inherently long life of 
capital assets could be extended even further, slowing down wear and tear 
and degradation, emphasising shared use and reuse to eliminate avoidable 
waste and enhance sustainable, and productive capacity (Circle Economy, 
2021). This CE strategy and practice would minimise the cost of capital 
maintenance (i.e. productive capacity) and increase profit margins. 

Nevertheless, since circularity is a strategic issue, companies and 
accountants, for that matter, would adopt CE models only when such 
models demonstrate value-for-money and positive synergy with the rest
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of the reporting value chain. For capital assets, the relevance of circu-
larity accounting would be based on reliable data on asset performance. 
This makes the concept of digital twins very crucial. A digital twin is a 
virtual representation or a digital replica of a physical product or equipment 
that collect, process, store and synchronise data with information systems 
(Demestichas et al., 2020; Grieves, & Vickers, 2017) which can be used 
for managing asset circularity. 

This digitalisation process (digital twin) of CE allows for a better 
understanding of the exogenous properties of a product (i.e. physic-
ochemical properties and dynamics of the process) and endogenous 
properties (i.e. the behaviour of the various components that compose the 
equipment, the use of the product, maintenance history and performance 
rate, etc.) (Fontana et al., 2021). Thus, a digital twin is particularly impor-
tant for integrating CE into accountancy practice and reporting strategies, 
especially with respect to equipment life cycle extension. Reliable data 
about the productive capabilities of the capital asset, equipment health, 
maintenance history, etc., would smoothen asset circularisation and capital 
maintenance. Thus, digitally enabled services, equipment utility, mainte-
nance and shared access of the CE model that see beyond a one-off sale to 
focus on asset functionality instead of ownership of asset offer innovative 
ways for keeping capital assets in use efficiently and for longer periods. 

Achieving a successful integration of the CE model for capital mainte-
nance and sustainable, productive capacity requires active financing and 
modification of the current framework of capital maintenance. Thus, 
although circular accounting is one of the surest ways to achieve sustain-
able capital maintenance, circular accounting is possible only when 
traditional accounting practices are either modified or extended. Unfor-
tunately, as discussed earlier traditional accounting for capital assets such 
as depreciation cannot accommodate the investment outlay required 
for adopting circular accounting. The current depreciation accounting 
follows the linear approach where an asset is acquired, used, depre-
ciated throughout its useful economic life, and eventually discarded 
mostly as waste. This traditional depreciation accounting approach does 
not consider a circular model’s fundamental principles (Circle Economy, 
2021). 

However, the proposed sustainability and circularity of capital main-
tenance present a different picture showcasing accounting as both an 
enabler and a driver of circular business. However, this proposed sustain-
ability and circularity of capital maintenance requires full convergence
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of depreciation and capital maintenance where physical capital (asset) 
is maintained through restoration investment, thereby aligning asset 
accounting to a circular model. The investment and financing parameter 
of the proposed model provides a window for a circular economy for 
capital equipment as they are more aligned (Capital Equipment Coali-
tion, 2021; Jowitt et al., 2020). The embedded principles of the circular 
economy for capital equipment require investment in asset restoration 
(Circle Economy, 2019; PACE,  2019). This proposed model emphasises 
this. Thus, the modified approach of depreciation used in developing this 
model, where cash investment for restoration is mandatory, is viewed as a 
new initiative in aligning traditional accounting with circular accounting. 

The circular model seeks to optimise the use and inventory of capital 
equipment through circular strategies to minimise and reduce environ-
mental waste, address the scarcity of resources, and develop sustain-
able value chains (Circle Capital Equipment Coalition, 2021; Economy, 
2019). Maintaining physical capital through replacement and restora-
tion, as discussed in the proposed model, would lead to an extended 
life of the asset, shared use, return for reuse and slowing down degra-
dation and deterioration (Circle Economy, 2020). Moreover, circular 
accounting requires a huge capital outlay, especially the circular economy 
for capital equipment which has often become a barrier (Capital Equip-
ment Coalition, 2021; PACE,  2019; Ranta et al., 2018). However, with 
asset restoration investment proposed in this model coupled with its 
convergence with full capital maintenance, firms could achieve sustain-
able capital maintenance and circular economy concurrently through 
embedded strategies of circular and traditional accounting. Therefore, 
capital maintenance’s proposed sustainability and circularity is a panacea 
for circular accounting. 

11 Chapter Summary 

This chapter discussed historical development in depreciation literature 
from theoretical and practical perspectives. The chapter has also presented 
the evolution of capital maintenance since the thirteenth century during 
the invention of Double Entry Book Keeping through the legal view, 
dynamic view, inflation view and net assets view to the current stage 
where the emphasis is on sustainable capital maintenance. Depreciation-
capital maintenance nexus was discussed with a point of convergence 
articulated, and the threat of parallelism was identified. The chapter
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further highlighted how sustainable capital maintenance without paral-
lelism, as proposed in this chapter, could deepen business sustainability 
and provide a window for integrating circular economy models into 
accounting practice through circular accounting. 
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1 Introduction 

Many cities worldwide face increasing challenges in providing sustainable 
solid waste management (SWM). Environmental problems which result 
from poor SWM continue to increase in volume, affecting air quality, 
water resources, and human health (Mudu et al., 2021). There is a 
direct link between waste and sanitation, which, if not managed properly, 
may affect the natural environment and human health (Cobbinah et al.,
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2015; Yeboah-Assiamah, 2015). Recent increases in population and espe-
cially in urban communities, seem to have highlighted how challenging 
waste management is to city authorities in developing countries, espe-
cially in sub-Saharan Africa. Thus, the lack of waste management facilities 
and infrastructure has significantly worsened the effectiveness of waste 
management in these regions (Mudu et al., 2021; Oteng-Ababio et al., 
2013; Peiris & Dayarathne, 2022). 

The multiple challenges in reaching desired targets in solid waste 
management in developing countries can also be attributed to frag-
mented responsibilities and limited integration of policy goals towards 
socio-ecological benefits, a mismatch between national-level policy deci-
sions and local-level action plans, and the lack of benchmarking measures 
or performance criteria to evaluate the environmental, economic, and 
social impacts of the existing management practices (Peiris & Dayarathne, 
2022). These factors have resulted in low waste collection rates ranging 
from 20 to 80% in some urbanised communities in developing regions, 
whereas collection rates in developed countries are close to 90% (Chang & 
Pires, 2015; UNEP,  2005; Washburn, 2012). Thus, collection services 
in least-developed countries were registered at 39% in 2018 and 51% 
for countries in the lower category of middle-income states (Breukelman 
et al., 2019). The low collection rates in developing countries make it 
evident that most communities are inundated with piles of waste, which 
has a high propensity to negatively affect sanitation and hygiene. 

Ghana is no exception to this bizarre phenomenon as its large urban 
communities, such as Accra and Kumasi, are overwhelmed with uncol-
lected solid waste. For instance, Accra generates about 2500 tons of 
waste per day, out of which over 55% remains uncollected (Kortei & 
Quansah, 2018). It is, therefore, clear from such scenarios that SWM 
as a socio-ecological challenge is a function of poor and inefficient 
collection and management regimes, particularly in sub-Saharan Africa, 
where most countries lack the requisite infrastructure to facilitate efficient 
management processes (AfDB, 2012; Emenike et al., 2013). 

Effective waste management is necessary for Africa’s sustainable devel-
opment aspirations. Thus, a proper waste management system will help

T. Yeboah 
Bureau of Integrated Rural Development (BIRD), Kwame Nkrumah University 
of Science and Technology, Kumasi, Ghana
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to create sustainable cities, enhance human health, and mitigate green-
house gas emissions. As a result, most governments in sub-Saharan 
Africa have made waste management a policy priority. They have set 
conscious processes to explore innovative approaches to position their 
economies on the path of circularity to increase resource productivity 
and waste recovery. This new orientation would enable these economies 
transition from the old “make-consume-dispose” linear economic model 
to the “recovery-reuse-recycle-repurpose-remake” model of the circular 
economy (CE). The circular economy helps to close and narrow mate-
rial loops between consumption and disposal by advocating for the reuse, 
redesign, and recycling of materials and products for as long as possible 
as a step to reducing waste generation. It reflects a structural shift that 
promotes long-term stability, optimises the use and circulation of mate-
rials and resources, and yields economic, environmental, and societal 
benefits (Sharma et al., 2021). The driving force of the CE principle is a 
circular business model (CBM), which shows how organisations capture 
and retain value (Kirchherr et al., 2017a). But current practices and poli-
cies to facilitate a transition to CE in Ghana remain challenging across 
sectors (Debrah et al., 2022). Nonetheless, one cardinal means by which 
the circular economy principle can effectively cut down on waste depends 
on how it is actualised in infrastructures (Savini, 2021). 

For the city of Accra to address all these solid waste management chal-
lenges, it has recently introduced what is known as a “waste transfer 
station” as part of efforts to add technological innovation to enhance 
the efficient delivery of waste management services (Manteaw & Boachie, 
2019). Transfer stations are light-industrial facilities where municipal solid 
waste is unloaded from multiple smaller waste collection vehicles such as 
garbage trucks, reloaded and consolidated into larger transport vehicles 
such as rail cars to a landfill or material recovery site (Ağaçsapan & Çabuk, 
2020; Bovea et al., 2007). Transfer stations are essentially transportation 
infrastructure and not waste disposal sites. Therefore, they help cut down 
on transport costs to disposal sites, thereby incentivising more waste to 
be collected (Cui et al., 2011). 

There are two waste transfer stations for municipal solid waste in 
Ghana, located at Teshie and Achimota. Many hope introducing these 
innovative initiatives into the country will allow solid waste to be handled 
appropriately and deepen circularity in urban communities. However, the 
significance of these facilities has not been fully assessed as to their effect 
on properly managing solid waste in the city (Manteaw & Boachie, 2019).
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This chapter argues that transfer stations, as new technology, could help 
to manage solid waste in the city and set it on the path to circularity, 
particularly with the involvement of the informal tricycle waste collec-
tors (known in local communities as the “aboboyaa”) who have become 
dominant actors in the solid waste management chain. 

Thus, to deepen and broaden the growing concept of the circular 
economy and suggest a pathway to help to improve waste management 
practices in Ghana, the chapter seeks to assess the potential impact of the 
waste transfer station in promoting circular economy strategies that lead 
to sustainable development outcomes in urban communities through the 
lens of the technological innovation theory. Specifically, it seeks to explore 
how the transfer station has contributed to realising circular economy 
principles and the extent to which it has affected the informal waste 
collectors to promote good solid waste management practices. 

2 Literature Review 

2.1 Solid Waste Management in Ghana 

Solid waste management has evolved to be an urban phenomenon in 
Ghana. It has thus shifted from being the sole responsibility of various 
households and currently falls within the sphere of operations of local 
governments (Mumuni, 2016; Oteng-Ababio, 2012). Waste has become 
an unavoidable product of society and, in modern times, has changed in 
nature and form and hence needs to be appropriately managed. Ghana 
has, however, failed to process the large amount of waste generated 
over the years into valuable forms that could be utilised for generating 
energy, raw materials for other production purposes, and creating wealth 
(Amoah & Kosoe, 2014; Oteng-Ababio et al., 2017). 

It is estimated that about 200 kg of waste per capita is generated annu-
ally in Ghana (Duku et al., 2011). But waste generation is not uniform 
across the country. The two most populous cities, Accra and Kumasi, have 
waste generation rates above the national average of 0.51 kg per person 
in a day (Miezah et al., 2015). The high waste generation rates could 
be attributed to the rapid rate of urbanisation and population increase in 
these areas. It is worth highlighting that only some of the waste gener-
ated is taken out of the system. Indeed, Kortei and Quansah (2018) state 
that 55% of the 2500 metric tons of waste generated daily in the Accra 
Metropolis remain uncollected. The inexhaustive collection of solid waste
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from various generation sources has had minimal impact on reducing the 
volumes of waste generated in the country. This situation explains the 
adoption of environmentally unsustainable practices such as the throwing 
of wastes onto the streets, inappropriate public areas, lowlands, drainage 
channels, and rivers which defeats the fundamental principles of a circular 
system (Amoah & Kosoe, 2014). 

Interestingly, efforts towards SWM in the country are focused mainly 
on solid waste collection and reflect the government’s move to privatise 
solid waste collection in the late 1990s (Oteng-Ababio, 2010). Thus, to 
some extent, the government’s partnership with the private sector has 
helped to improve efficiency as more resources are mobilised, risks are 
decreased, and service delivery is enhanced. In this view, local authorities 
and private waste service providers often undertake waste management 
services at a fee to households and businesses (Abunyewah et al., 2022; 
Oteng-Ababio, 2012). However, the involvement of private formal waste 
companies did little to curb the solid waste collection inefficiencies in the 
system as there remained piles of uncollected waste in various generation 
sources (Amoah & Kosoe, 2014). Oteng-Ababio et al. (2013, p. 5) note 
that “public–private partnerships have managed to improve the coverage 
in terms of the collection but have fallen well short of standards for 
efficiency and reliability.” 

Against this background, informal waste collectors emerged in Ghana’s 
solid waste management processes as a direct response to the perceived 
shortfalls in the waste management sector. The quest to find solu-
tions to waste collection lapses has increasingly given credence to the 
activities of the informal solid waste collectors, a sector whose tremen-
dous role and complementary efforts in solid waste management have 
been overlooked (Akorsu et al., 2019; Medina,  2007; Oteng-Ababio, 
2011). These informal waste actors are individuals or groups engaging 
in unregistered and unregulated waste management activities. Their 
work includes waste collection, transportation, separation, recycling, and 
disposal (Akorsu et al., 2019). This chapter’s data collection and anal-
ysis focus on those who use tricycles to collect and transport solid waste 
from places that formal waste contractors cannot access. This group of 
informal waste actors typically falls into three different classes depending 
on the ownership arrangements for the vehicle used. They are owner-
drivers, worker-drivers, and those who either worked on hire-purchase 
arrangements or paid a determined daily fee to the vehicle owner. With 
no formal contract with their clients, they collect waste from households,
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business enterprises, and marketplaces for onward disposal (Akorsu et al., 
2019). 

The informal waste actors are not legally recognised; thus, their activi-
ties are not registered, regulated, or licensed. Their primary function is to 
complement the role played by formal solid waste management compa-
nies (Oduro-Appiah et al., 2019). Indeed, Ghana’s informal waste sector 
operations have become pronounced. A sizeable number of people in the 
middle- and low-income suburbs subscribe to their services, as asserted by 
Oteng-Ababio (2010). He indicates that about 60% of the middle-income 
class patronised their services in the Accra Metropolis. 

Nevertheless, as crucial as they may be in SWM, the informal waste 
actors are given little recognition in Ghana. Thus, the conversation on 
partnership in SWM is often viewed concerning only formal sector compa-
nies neglecting the informal sector (Akorsu et al., 2019; Oteng-Ababio, 
2010). An observation made by Akorsu et al. (2019) indicates that policy 
emphasis on SWM is skewed towards the plight of private formal and 
not informal sector operators, who are dominant in the waste manage-
ment sector. Despite the low recognition, the sector keeps growing and 
serves as a source of livelihood, especially for the poor urban population. 
These people work under deplorable conditions, and city authorities and 
residents often blame them for blurring the beauty of cities. 

To improve solid waste management in the country, Ghana has recently 
introduced two transfer stations for solid waste, one at Teshie and the 
other at Achimota. The transfer stations facilitate waste collection services 
and enable collection actors to access them easily with their collection 
vehicles, mostly skip trucks and motorised tricycles. This novel technology 
is believed to revolutionise SWM in the country, especially collection 
services rendered in Accra. Hence, curbing the practice of direct trans-
portation of collected waste from generation sources to final disposal sites 
(Manteaw & Boachie, 2019). 

2.2 The Concept of Circular Economy and Waste Management 

The steadily rising consumption patterns and diminishing natural 
resources have prompted many local governments and private busi-
nesses to implement and strengthen waste management strategies to 
achieve greater resource efficiency. Despite significant improvements in 
waste management efforts over the past decades, numerous opportuni-
ties remain. In recent years, the circular economy concept has become
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more popular for efficiently managing societal resources (Luttenberger, 
2020). This paradigm proposes converting the current linear system, 
based primarily on linear resource flows, into closed-loop resource flows 
capable of maintaining product value over time. Geissdoerfer et al. (2017) 
refer to the concept as a regenerative system that minimises waste and 
resource input, emissions, and energy leakage by slowing and narrowing 
energy and material loops. De Jesus et al. (2019) state that CE pertains to 
eco-innovation set on a pathway that fosters system redesign rather than 
improving resource use and entails a shift to technological innovation that 
considers sustainability issues and brings about positive ecological effects. 

Luttenberger (2020) views CE to imply waste prevention, reuse, 
and recycling, and serves as a powerful bridging concept to encourage 
the fundamental links among resource use, waste, and emissions and 
contributes to integrating economic and environmental policies. In this 
sense, applying the concept to waste management enhances the use value 
of materials by creating a closed-loop economy through strategies that 
enable a second life for waste products. Achievable by employing material 
recovery, repair, and recycling when the end-of-life is irreversibly reached. 
This process helps to reintegrate the recovered materials into the value 
chain and address the impacts at the initial phase of the product life cycle 
(Nußholz, 2017; Romero-Hernández & Romero, 2018). 

It has to be stated that CE is a recent, emerging, and variously 
contested concept (De Jesus & Mendonça, 2018; Kirchherr et al., 2017a; 
Korsunova et al., 2022). Kirchher et al. (2017a) state that various stake-
holders usually employ fast-developing concepts, which can blur the 
concept since they frequently operate in different worldviews. As such, 
there is no commonly accepted definition as witnessed in the case of CE. 
Kirchherr and Piscicelli (2019) observe the various meanings given to 
the concept in the different disciplines. They note that human geogra-
phers have taken an interest in the CE concept as a vision to manage 
interactions between the environment and economies. Earth scientists 
are most interested in the technical aspects of its implementation at the 
micro level. On the other hand, environmental scientists view the CE as 
a promising paradigm to bring down companies’ environmental impacts, 
and innovation scientists see the CE as a systemic innovation. 

Reike et al. (2018) also note the differences in conceptualising the 
R-strategies of the CE among different scholars across disciplines. Even 
though the 3Rs form an accepted notion of CE in theory and practice, 
there are varying numbers of Rs aside from the known (Reduce, Reuse,
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and Recycle) and different meanings assigned to them. This variation 
reinforces the divergent conceptualisations of the CE principle. Nußholz 
(2017) adds that even though most of these strategies in the concept can 
also be understood as measures to extend the useful life of resources, most 
scholars classify this set of strategies differently and use different termi-
nologies. Also, the defining boundaries underlying the categorisations can 
differ even if the same terminology is used. This is evident in Morseletto’s 
(2020) classification of the framework into ten common circular economy 
strategies (i.e. reduce, rethink, refuse, recover, reuse, recycling, repurpose, 
refurbish, repair, remanufacture), which was further organised into three 
groups approach. These are the useful application of materials, extending 
the life span of products and their parts, and more innovative product 
manufacturing and use. 

Again, Korsunova et al. (2022) point out that current literature on 
informal practices in low-income contexts often erroneously labels all CE 
practices as “recycling,” which obscures the benefits of practices that 
retain the value of materials and goods better than recycling. Citing 
Nzeadibe’s (2009) work, they describe how locals recover waste mate-
rials and reuse them to make new products or add value to the materials 
before they are resold. These practices aim to keep materials in use for 
a more extended period and can be classified under Reike et al. (2018) 
shorter, higher priority loops in the hierarchy of waste prevention and 
value reutilisation systematise under the 10R classification. Kirchherr et al. 
(2017a) note that CE is mainly to reduce, reuse, recycle, and recover but 
that, in reality, much policy has been oriented towards promoting recy-
cling. In order to cohere ideas that surround the concept, there ought 
to be further theoretical development of the concept to help strengthen 
it and thus circumvent diverging views. The theoretical development of 
CE needs to be transparent to improve the current understanding of the 
concept in the discourse (Kirchherr et al., 2017a). 

Strong theoretical development is essential as circular economy models 
enable the smooth transition towards sustainability and strive for busi-
ness models that integrate the three pillars of sustainable development. 
These models employ a symbiotic approach to recover materials from 
waste, design long-lasting products, and extend the service life of systems. 
Sharma et al. (2021) believe the concept can provide a healthy balance 
of economic performance, social inclusion, and environmental resilience. 
However, there are calls for more holistic approaches to explore and
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understand how CE fulfils the three dimensions of sustainability, as over-
simplistic approaches may lead to unintended consequences (Camilleri, 
2019). Particularly so as it is seen to satisfy the environmental and 
economic dimensions of sustainability. Kirchherr et al. (2017a) state that 
it is particularly worrying that understanding the CE concept only entails 
one or two of the three dimensions of sustainable development, a move 
which can lead to unsustainable CE implementation. On the other hand, 
Repp et al. (2021) state that transitioning to a circular economy has an 
ethical dimension since its social effects could contribute to or question 
social sustainability, which many scholars often discount. 

The transition to a CE would require contributions from various 
stakeholder groups. Although the role of the private sector has been 
particularly highlighted in recent years, the approach has been mainly 
established in the formal private sector through governance and inno-
vation programmes in different parts of the world. Yet the accounts of 
how the vast informal private stakeholder group contributes to retaining 
the value of materials in circulation have received little attention. They 
are often detached from business and policy discussions on transitions 
towards a CE. These informal practices are often overshadowed by calls 
for an improved formal organisation of waste management (Korsunova 
et al., 2022). Even though there is a general agreement that the informal 
sector in developing countries will be an integral part of the CE under 
any scenario, the conceptual foundations of the CE are still rooted in the 
realities of the formally organised sectors. The informal workers constitute 
a significant stakeholder group in the municipal solid waste management 
system. Their presence allows for carefully sorting and recovering mate-
rials that would otherwise end up in unsanitary landfills (Sandhu et al., 
2017). 

Given the debates surrounding the concept, Kirchherr et al. (2017a, 
p. 229) define CE as an “economic system that replaces the “end-of-life” 
concept with reducing, alternatively reusing, recycling and recovering 
materials in production/distribution and consumption processes. It oper-
ates at the micro level (products, companies, consumers), meso level 
(eco-industrial parks), and macro level (city, region, nation, and beyond), 
to accomplish sustainable development, thus simultaneously creating envi-
ronmental quality, economic prosperity and social equity, to the benefit of 
current and future generations.” Even though Geissdoerfer et al. (2017) 
disagree with this definition as they point out some loopholes, the CE 
concept offers significant benefits to present and future generations if
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its implementation considers sustainability concerns (Korsunova et al., 
2022). 

For CE to become functional, it must be backed by a business model 
to assess how companies can transition into and adopt circularity prin-
ciples. Kirchherr et al. (2017a) assert that circular business models are 
the core of the CE principle. They are the driving force in the shift 
towards CE, and understanding the concept that lacks business models 
is one with no direction. Circular business models (CBMs) incorpo-
rate strategies that describe how organisations retain value by slowing, 
closing, and narrowing resource loops. Nußholz (2017) defines it as “how 
a company creates, captures, and delivers value with the value creation 
logic designed to improve resource efficiency through contributing to 
extending the useful life of products and parts (e.g., through long-life 
design, repair and remanufacturing) and closing material loops” (p. 12). 
They aim to prevent the loss of valuable materials, protect environmental 
quality, create jobs, and promote social progress, potentially resulting in 
economic growth (Bocken et al., 2016). Geissdoerfer et al. (2020) state 
that the business model is composed of recycling measures (cycling), use 
phase extensions (extending), a more intense use phase (intensifying), and 
the substitution of products by service and software solutions (demateri-
alising). They are tools for value creation that change the way business 
is undertaken and drive it towards sustainable development (Fehrer & 
Wieland, 2021). These business models are often propelled by customers 
who consume products or services the business offers. The consumer 
perspective may thus be seen as the flip side of the CE business model 
coin (Kirchherr et al., 2017a). 

Meanwhile, implementing CE strategies is not straightforward often 
comes with setbacks. Kirchherr et al. (2017b) outline four barriers that 
impede the successful implementation of a circular economy, indicating 
technological factors as a key barrier. Romero-Hernández and Romero 
(2018) add that many companies lack innovative ideas beyond standard 
waste management practices. That is, waste initiatives primarily focus on 
compliance and may not offer sufficient conditions to drive business value 
from waste. Sharma et al. (2021) note that transitioning into a circular 
economy (especially in the waste sector) requires innovative strategies and 
effective policies. Indeed, implementing circular strategies often requires 
more holistic and radical changes as rapid urbanisation puts pressure 
on limited natural resources. Such a shift can change the conventional 
linear flow of materials where potentially valuable materials end up at
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disposal sites to a system that recovers and retains products for a consid-
erable time. At the same time, it could create employment opportunities, 
minimise environmental impacts, and improve livelihoods. There is a need 
for investments in innovation that capitalise on circular strategies to help 
realise these goals. Technological advancements present an opportunity to 
move towards the circular economy by integrating zero waste strategies, 
where the R-components feature strongly (Lacy et al., 2020). Indeed, 
this paves the way to innovate long-term actionable targets for sustain-
ability, judging that waste management was considered an environmental 
problem in the past and has been identified as a socio-economic and finan-
cial problem by many cities (Peiris & Dayarathne, 2022). The next section 
explores how technological innovation in waste management can enhance 
sustainable development outcomes by promoting circular strategies in a 
system. 

2.3 Integrating Innovative Technologies to Achieve Sustainable 
Development. 

We employ the technological innovation perspective for this research, 
which is premised on Schumpeter’s innovation studies—developed 
initially to explain economics concepts and better appreciate the dynamics 
that bring about economic growth (Godin, 2008). The framework makes 
it possible to investigate how specific innovations can catalyse develop-
ment. Schumpeter defined technological innovation as the set-up of a new 
production function (Schumpeter, 1939, p. 87) and stated that varying 
the technique or method of production should not be misconstrued to 
mean innovation since other external factors could cause such variations. 
He, however, did not give much detailed analysis of any of the processes 
of the concept he introduced in economic theory (Godin, 2008). 

But in recent decades, researchers have begun to investigate the 
processes of technological change rather than simply seeing it as a 
“black box” of growth factors. They have thus come across a vibrant 
phenomenon that is far too intricate to fit into heuristic theories (Omri, 
2020). Corea (2000) notes that technological innovation has a self-
perpetuating momentum that gradually increases through limitless chains, 
radically altering the social structure that nurtures it and is oriented 
towards problem-solving. In this view, technological change can thus 
be considered a learning process that entails discoveries, adoption, and
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experimentation. Technological innovation is a technique to ensure long-
term economic growth by allowing for more efficient processes, improved 
resource use, and less environmental impact through waste minimisation 
or effect control (Constantinescu & Frone, 2014). As indicated earlier, 
the essence of technological innovation as a tool to transform societies and 
economies is not novel in economic theory. The relationship of incorpo-
rating technology into an economy is still one of the well-known themes 
in the area of economics (Fan et al., 2018). 

Nonetheless, due to the increase in resource constraints and environ-
mental issues, contemporary researchers have given attention to inno-
vative technologies as a pathway for overcoming these challenges and 
achieving sustainable processes (Amri et al., 2018). That is, the concept 
of sustainability has gradually caused a shift in the focus of studies to 
how innovative technologies must consider the coordination of the envi-
ronment and economy (Omri, 2020). For instance, the recent attempts 
to evaluate how technological innovation could improve environmental 
quality have brought on a surge in technologies that help to deal with 
the numerous global challenges that confront us. These may include alter-
ations in the fuel mix, using energy-efficient technologies, and setting up 
end-of-pipe technologies. To this end, we consider technological change 
pivotal in dealing with environmental problems, of which waste manage-
ment is no exception (Weitzman, 2017). Numerous channels can be 
employed to explain and better understand the importance of techno-
logical innovation in combating environmental challenges. For instance, 
Amri et al. (2018) note that incorporating innovative technologies into 
the energy sector can help reduce emissions of greenhouse gases such 
as carbon dioxide. They, therefore, advocate for Tunisia to adopt more 
energy-efficient technologies to reduce the adverse effect of unsustain-
able energy usage. Using country-level data for 51 countries between 
1971 and 2000, Kumar and Managi (2010) note that adopting environ-
mentally friendly technology innovation reduces negative environmental 
impacts, particularly in advanced economies. 

It is important to note that technological innovation not only brings 
about economic and environmental gains but also fulfils the social 
dimension of sustainability, as it has the propensity to boost human 
development. Technological innovation can help improve health and well-
being while ensuring equitable access to developmental benefits that arise. 
These widespread benefits include access to better services and improved 
life expectancy. It is, therefore, seen as an instrument for advancing
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human potential (Omri, 2020; UNDP, 2020). This aligns with Hart-
mann’s (2012) view of technological innovation, as he states that it creates 
a constantly changing environment that aids the development of human 
skills. 

This means technological innovation is necessary to propel economic 
and social systems. However, as it becomes more widely used, it can 
cause other system variables to decline or unanticipated effects to emerge 
(Anadon et al., 2016; Schumpeter, 1939). Wang and Lin (2013) caution  
that although investment in innovation is profitable, it is necessary to 
consider the challenges and risks it brings, even in developing countries. 
This is particularly true as the existing theory of technological innova-
tion has been explored primarily in the cases of developed economies. 
It, therefore, raises some degree of uncertainty about whether or not 
similar arguments can be made for developing countries where technolog-
ical innovation is usually believed to emanate from foreign sources rather 
than local ingenuity (Amri et al., 2018; Constantinescu & Frone, 2014; 
Kumar & Managi, 2010). 

Our research examines the possibility of technological innovation 
to cause meaningful gains in sustainable development outcomes by 
promoting circular strategies. This view is against the background that 
technological innovation is central to the global sustainable development 
agenda. Thus, innovation, which is also part of the Sustainable Devel-
opment Goals (SDGs) is seen as a channel for realising the other goals 
(Anadon et al., 2016). Also, developing countries are noted to lack the 
technical know-how to fight environmental issues, and as such inno-
vative technologies are pathways to cut down on pollution and waste 
(Constantinescu & Frone, 2014). 

In adopting this framework, the paper is directed towards what many 
expect to be a favourable impact of innovative technologies on sustain-
able development outcomes. In this sense, we argue that the Achimota 
waste transfer station could help meet set targets in our quest to achieve 
sustainable development as it can help promote a circular waste manage-
ment system. That is, it could create a pathway to enhance efficiency and 
cause positive impacts on the environment and society. Consequently, it 
can serve as a transformative tool to move away from the business-as-usual 
scenario to create a socio-economic system based on the concept of the 
CE (De Jesus & Mendonça, 2018). 

The introduction of the transfer station, as noted by (Manteaw & 
Boachie, 2019), could be critical in SWM in Ghana. However, positive
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interaction among actors in the waste collection chain can help bring 
out its usefulness in creating a circular waste economy. As depicted in 
Fig. 1, a circular waste business model brings out the complexities of the 
transition to a circular economy and emphasises team efforts and collec-
tive entrepreneurship (Fehrer & Wieland, 2021). It does emphasise the 
systemic and symbiotic perspective of CBMs as a response to the circular 
economy’s complexity, which builds on collective action and collabo-
ration of various actors (waste management business experts, informal 
waste workers, academics, and actors from relevant government agencies 
and local authorities) in realising desirable outcomes. This perspective 
is actor-centric, highlighting that sustainable waste management is co-
created through service provision and mutual exchange of interacting 
stakeholders in the SWM sector. Where the practices of actors are guided 
by institutional arrangements that, in turn, connect the stakeholders to 
form self-adjusting, complex adaptive ecosystems (Fehrer & Wieland, 
2021), consequently, the dynamic assemblage of heuristic rules and norms 
can influence innovation through the performative practices of waste 
management actors. To this end, the model redirects focus from mone-
tary value creation which is mostly the ultimate goal of businesses, to the 
shaping of exchange practices and perceptions of all stakeholders, which 
can be of circular importance.

Thus, creating a circular waste economy in Accra would require insti-
tutional change resulting from the diverse activities of the various waste 
management actors in the city. This can give rise to adaptive tensions 
that, in effect, point out challenges that need to be solved by a new set 
of practices. Overcoming these waste management challenges cannot be 
achieved by a single actor. Hence all actors can engage in institutional 
work by identifying and bringing others on board through knowledge 
sharing and communicating their ideas of value co-creation practices. 

Specifically, the mutual exchange of waste management actors in 
translating, interpreting, and modifying interconnected and overlapping 
institutional arrangements is critical for driving environmental, social, and 
economic sustainability. This needs to include perspectives of informal 
waste workers and the public (waste generators) at the micro level to 
industries and social movements at the meso-level and macro-level soci-
etal institutions. For instance, collecting and recovering valuable materials 
by the informal waste workers at the micro level may seem insignificant. 
But such practices make it clear that the waste industry may shift towards 
a circular economy that aligns with the global fight against environmental
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Fig. 1 Conceptual framework

challenges. Essentially, the waste management actors become key players 
in the waste management system based on the idea of social-collaborative 
loops. We, therefore, can assert that a circular waste business model that 
functions well is geared towards a broader institutional change process 
that hinges on effective communication and knowledge sharing to achieve 
desired targets. 

3 Methodology 

3.1 Profile of Study Area 

The study was conducted in the Okaikwei North Municipal Assembly 
(ONMA) in Greater Accra region, Ghana. It was formerly a sub-
metropolitan council of the Accra Metropolitan Assembly (AMA) but was 
elevated to municipal status on 14 November 2017 and was inaugurated 
on 15 March 2018. The municipal assembly was founded by the Local 
Government Act 2016 (Act 938) with Legislative Instrument (LI) 2307, 
making it one of the 29 MMDAs in the Greater Accra region (ONMA, 
2020). The number of people living in the municipality based on the
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Fig. 2 Map of the study area showing the Actimota waste transfer station 
(Source Authors construct) 

2020 population and housing census was 160,446, out of which 78,421 
were males, and 82,025 were females (GSS, 2021). The municipality 
hosts diverse people from all over the country, even though it is known 
to be a Ga community. The settlement pattern is mainly nucleated, where 
buildings are clustered together with no clearly defined pattern (Coker, 
2016) (Fig. 2). 

3.2 Methods 

The qualitative case study research approach was employed to collect and 
analyse data for this study. The choice of the case study design was appro-
priate because the transfer station is recent waste management technology 
in Ghana, and very little is known about it. Again, the approach is flex-
ible and helped the researchers to make adjustments, particularly to the 
instrument used during the study, and to establish a chain of evidence
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to explain how the Achimota waste transfer station has shaped the waste 
management processes in the city in recent times (Yin, 2018). 

The study adopted a purposive sampling technique in selecting four 
key informants, including officers of the environmental health and waste 
department of the ONMA, the Achimota transfer station, and executive 
members of the informal waste collector’s association who coordinates the 
group’s operations in the municipality. They were purposively sampled 
since they possess requisite knowledge in solid waste management. In 
order to give informal waste collectors operating in the ONMA an equal 
chance of being selected, a simple random technique was used to select 
members to participate in the study. Overall, the concept of saturation 
was applied to include eleven (11) waste collectors to participate in the 
study (Boddy, 2016; Fusch  & Ness,  2015). 

The data collection for the study took place between April and July 
2020. Primary data was gathered through in-depth interviews, observa-
tions, and field notes. The primary data was complemented with reviews 
of secondary documents and data, including official waste management 
documents from the environmental health department of ONMA and the 
Achimota transfer station, to facilitate data analysis. Before conducting the 
interview, the researcher met with or called the potential respondents to 
solicit their support and participation in the study. 

Interviews, which solicited information on the impact of the Achimota 
transfer station in SWM in the city, were audio-recorded after consent was 
sought from the various respondents. The data gathered was thoroughly 
scanned, transcribed, grouped into qualitative themes, and analysed, after 
which conclusions were drawn.
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3.3 Ethical Consideration 

The study objectives and procedures were explained to all interviewees, 
after which each interviewee gave oral informed consent before the start 
of the interviews. In addition, study respondents were made aware that 
their participation was voluntary and that they had the right to refuse 
to participate or withdraw from the study at any time. The identity of 
study participants was withheld in the analysis to ensure anonymity and 
confidentiality. 

4 Results 

4.1 Overview of the Achimota Transfer Station 

The Achimota waste transfer station (Zoompak Gh. Ltd), a private-owned 
facility, was commissioned in May 2017 as the second ultra-modern 
waste facility in the country. It was established by collaborating with the 
Jospong Group of Companies (Ghana) and the Campak Group of Turkey. 
The Achimota transfer station is an engineered facility used to temporarily 
store, transport, and safely dispose of solid waste. It is equipped with an 
automation system that calculates the net tonnage of waste before and 
after waste is tipped into the long trailers. The transportation facility was 
put up to receive all types of municipal solid waste from solid waste collec-
tors. The waste is compacted into trailers to transfer to the Adepa Landfill 
(a final disposal site) at Nsawam in the Eastern region. There has been 
a steady increase in its usage by informal waste collectors even though 
the facility was initially built to accommodate the formal waste collection 
companies who mostly dispose of their waste at the Accra Compost Plant 
or use the landfill sites. 

Given this changing trend, a new mechanism was implemented to 
make the facility user-friendly for waste collectors in the informal sector. 
The facility’s management installed a hydraulic lift platform that will 
enable them to empty waste into the trailer without difficulty, a process 
which takes 5–10 minutes. The transfer station is designed to have five 
shutes through which waste from the waste collection vehicles is chan-
nelled into the trailers and has a daily capacity of 1200 tons. The transfer 
station has a parking space (informal hub) where tricycle waste collectors 
park their vehicles as they await their turn to use the station (Fig. 3).



PATHWAYS TOWARDS A CIRCULAR ECONOMY IN GHANA … 573

Fig. 3 Tricycle waste collectors make their way into the Achimota transfer 
station (Source Authors fieldwork) 

As depicted in Fig. 1, tricycle waste collectors enter the Achimota waste 
transfer station to dispose of their waste. Outside the facility is a weigh-
bridge where the collected waste is weighed, and the appropriate fee is 
charged before one gets to use the facility. Thus, the collected waste is 
weighed when collectors believe the waste they carry falls short of the 
already predetermined flat fee of GH¢ 36 (equivalent to US$ 6.5). 

4.2 Impact of Achimota Transfer Station on Solid Waste 
Management 

4.2.1 Screening of Collected Solid Waste 
Before the transfer station was introduced, waste collectors disposed of 
the waste directly at final disposal sites. This direct connection between 
collection points and the final disposal sites offered no room for screening 
and sorting the collected waste. As a result, all the various types of solid 
waste were taken to disposal sites. These included materials that can be 
reused, repurposed, recycled and other hazardous wastes that are harmful 
to human health and the environment. The Achimota transfer station,
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which has a parking space, has enabled waste workers to remove these 
materials from the waste stream even before waste collectors access the 
station to dispose of collected waste. An Official at the transfer station 
stated: 

The parking space helps the waste collectors retrieve useful and/or 
hazardous and other dangerous materials from the waste they collect before 
they enter the facility to tip into the long trailers. This practice is essen-
tial as hazardous waste that would otherwise be taken to landfill sites is 
removed. 

An informal waste collectors association executive member also lauded 
the transfer station’s significant change to solid waste management. The 
member added that: 

The transfer station offers an opportunity for waste pickers to take out 
reusable/recyclable as well as unwanted materials from the collected waste. 

Thus, this technological innovation has helped to promote circular 
strategies that lead to desirable sustainable development outcomes as only 
non-hazardous solid wastes with no potential value are transported to 
final disposal sites. Furthermore, the recovery of reusable/recyclables and 
other materials from the waste stream creates an opportunity to estab-
lish a circular economy, as it has helped drive a closed-loop material flow 
system in Accra. 

4.2.2 Enhanced Waste Collection 
It was common for waste collectors to travel several kilometres to dispose 
of solid waste, affecting the quantities of waste collected in the munici-
pality. Again, the distance travelled made them tired, resulting in dumping 
at unapproved places at certain times, further compounding the city’s 
bizarre waste situation. However, introducing the transfer station has 
enhanced the waste collection rate in the city as waste collectors travel 
less distance between waste generation sources and the disposal point. 
Consequently, material recovery from collected waste has increased, and 
this, to a large extent, has improved the waste management situation in 
the municipality. A tricycle waste collector stated:
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The Achimota transfer station has helped to bring down the distance we 
travelled to the Kpone landfill site and Mallam dumpsite. We can empty 
our waste and collect some more because we are not easily tired. 

The travel time from waste generation sources is reduced, enabling 
more waste to be collected out of the system. An officer at the municipal 
environmental health directorate noted: 

The Achimota transfer station has contributed to improving solid waste 
collection in the municipality because it is closer to sources of waste 
generation. The waste collectors can collect more waste and recover many 
secondary products that can be used for other things. Collection rate 
within the municipality has improved from 75 to 83%. 

The introduction of the transfer station has brought about changes in 
SWM in the city, and it has helped in gradually creating a circular system 
where recovered materials stay in the system for a considerable period. 
The following section looks at the impact of the Achimota transfer station 
on informal waste collection. 

4.3 The Impact of the Achimota Transfer Station on Informal Waste 
Collectors 

4.3.1 Improved Income Levels and Employment Opportunities 
Undoubtedly, the rapid rate of urbanisation in Accra has made finding 
available lands for siting waste disposal facilities challenging, which is 
why several disposal sites are located in distant places. In this regard, it 
becomes extremely costly to use standard vehicles like motorised tricycles 
(aboboyaa) to transport waste to these places, as waste collectors have to 
travel several kilometres on a single trip to dispose of collected waste. The 
Achimota waste transfer station has helped reduce long-distance travel to 
disposal sites such as the Kpone landfill site and the Mallam dumpsite. As 
a result, waste collectors can cut down on fuel and other transportation 
costs. An official at the Achimota transfer station states that: 

Since they are not travelling long distances to dispose of waste, then it 
means that they are cutting down on transportation costs and thereby 
reducing fuel consumption which helps them to save more. 

An executive member of the informal waste collectors added:
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The tricycle waste collectors are not supposed to travel long distances as 
we witness, so the transfer station has helped them to save fuel costs and 
thereby increase their profit margins. 

The facility has improved turnaround time, allowing waste collectors to 
collect more generated waste and increasing their income levels. Again, 
not all the waste they collect is discarded. The waste is screened at the 
facility before it ends at the disposal sites. Apart from the human and 
environmental benefits of undertaking this process, there is an enormous 
economic boon in retrieving recyclables and other reusable materials from 
the waste stream compared to the conventional methods of direct disposal 
after collecting waste (Fig. 4). 

Taking out reusable materials and recyclables has created employ-
ment opportunities for waste pickers who try to recover materials with 
a potential value from the collected waste as tricycle operators await their 
turn to use the transfer station. It thus serves as a source of income-
generating opportunity for informal waste workers as they sell these

Fig. 4 Secondary materials recovered at the Achimota Transfer Station (Source 
Authors fieldwork) 



PATHWAYS TOWARDS A CIRCULAR ECONOMY IN GHANA … 577

recovered products to suitable buyers. An official at the transfer station 
stated: 

They have their way of doing the sorting. They bring out the plastics, the 
rubbers, the glasses, the metals, and all other useful things before the waste 
collectors get inside the station. It creates jobs for waste pickers and helps 
them to make more money as they sell to suitable buyers. 

The extra incomes the waste workers earn are used to sort out essen-
tial expenditures they incur during their daily operations. They do not 
necessarily have to rely on the money they make through house-to-house 
collections. A waste collector stated: 

The extra money earned from the recovery of materials is used for daily 
feeding and sometimes fuel purchase when the money is huge. So the 
money earned through the main activity is used to settle daily tricycle rates 
and cater for other family needs. 

Another advantage the waste collectors get from using the transfer 
station as they sort and retrieve recyclables is the opportunity to merge 
their waste with other waste collectors in situations where the volume 
of collected waste falls short of the user fee charged. The parking space 
created gives them an excellent opportunity to reduce costs as two or 
more tricycle operators can merge their waste and share the user fee 
charged for accessing the transfer station. This act would be difficult to 
undertake anywhere else. 

4.3.2 Reduced Risks 
It must be said that some of the tricycles used for solid waste collection are 
in bad condition and are not roadworthy. They sometimes break down on 
the highways as they try to make their way to these disposal sites posing 
severe risks to themselves and other road users. The regular breakdown of 
tricycles contributes to traffic congestion and environmental health condi-
tions resulting from undisposed waste on the road. They are exposed to 
severe risk when attempting to fix a broken-down tricycle along the road. 
Again, waste collectors expressed their displeasure at the little attention 
they received from other road users during their operations. This situa-
tion was more pronounced a few years ago when they had no option but
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to use the highways to reach final disposal sites. This increased their risk 
level, and many suffered road accidents during their duties. 

Our lives were at risk as the other road users saw us as a nuisance and did 
not accord us any respect. I have a friend who has been involved in an 
accident on the Tema motorway twice. The last accident he suffered was 
fatal and resulted in severe head injury. (An informal waste collector). 

An executive member of the informal waste collectors at the Achimota 
transfer station shared a tragic story. 

The risk associated with a tricycle using the highway is very high. Imagine 
a tricycle sharing the same road used by a tipper truck. Three of our people 
have lost their legs in road accidents alone this year. 

These ordeals highlight how the Achimota transfer station has posi-
tively impacted the work of the tricycle waste collectors. One could expect 
that the facility would be highly patronised by the waste collectors and, 
by so doing, safeguard their lives and that of other road users. The section 
that follows explores challenges associated with using the transfer station. 

4.4 Challenges Associated with the Achimota Transfer Station 

The introduction of the Achimota transfer station came in handy when 
the tricycle waste collectors were being hounded by city authorities and 
law enforcers day after day for using the highways and dumpsites such as 
the one located at Mallam. On that score, one would be right to think of 
an increase in the usage of the transfer station. Interestingly, the situation 
is different as some challenges with the running of the transfer station 
have affected the facility’s patronage. Indeed, checks from documents at 
the facility revealed a drop in patronage by tricycle waste collectors from 
an average of 280 to 155 tricycles per day between 2017 and 2020. Thus, 
regardless of the convenience of using the Achimota transfer station, most 
tricycle waste collectors are still inclined to utilise the final disposal sites. 
The underlying factors accounting for the low patronage of the facility 
include:



PATHWAYS TOWARDS A CIRCULAR ECONOMY IN GHANA … 579

4.4.1 Poor Service Delivery 
When it was commissioned, the Achimota transfer station had seven (7) 
trailers. But this number has recently reduced to just two (2). The decline 
in the number of trailers is due to frequent breakdowns that take a long 
time to be fixed. In addition, tricycle waste collectors alleged that some 
of these trailers were taken to other facilities without any justification, 
affecting the facility’s smooth running. An officer at the facility revealed 
a trailer could take the waste of thirty (30) to thirty-five (35) tricycles at 
a time. It, therefore, suggests that with just two trailers remaining at the 
facility, it becomes challenging to serve more than seventy (70) tricycle 
waste collectors at a time. A frustrated tricycle waste collector stated: 

The number of trailers at the Achimota transfer station has reduced from 
seven to just two. Even procuring spare parts to fix a broken trailer is a 
problem. We have no idea whether it is the responsibility of the company’s 
management, the president of Zoomlion or the government to fix broken 
trailers. 

The two remaining trailers cannot serve the hundreds of waste collec-
tors visiting the facility daily. An average of seventy (70) tricycle waste 
collectors can be served at any given time. The rest usually have to wait 
until the trailers return from the Adepa landfill site to have their turn. 
Another waste collector indicated that: 

Waste collectors that visit the facility sometimes number more than three 
hundred (300). One receives quick service when he is lucky to be among 
the first to get a number. The rest would have to wait several hours before 
their turn. 

The problem of the unavailability of trailers at all times to enable waste 
collectors to empty the waste they collect often results in long queues, 
which sometimes extend across the street. This worrying trend has caused 
many waste collectors to abandon the idea of using the Achimota transfer 
station entirely, as it has reduced their turnaround time. And even though 
visiting disposal sites have its challenges, many of them are unperturbed 
as they cannot keep up with the delays they are subjected to whenever 
they visit the transfer station. A tricycle waste collector explained that:
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Nowadays, you can get here as early as 8 AM to empty your waste so that 
you can go and collect some more, but they will tell you there are no 
trailers available. Sometimes, we can stay here till evening, and the queue 
will even extend across the streets. 

It is important to state that the indiscriminate waste dumping by some 
collectors is noted to be due to these delays. Indeed, the waste collectors 
work under deplorable conditions with no protective gear. The opera-
tional lapses have caused many to resort to using other disposal sites 
instead of the transfer station, and these are the supposed culprits respon-
sible for the inappropriate dumping. An executive member of the waste 
collectors stated that: 

We are not happy with the services they give our people. Their working 
conditions are bad, meaning they need to be served quickly to change into 
something better. The delays are too much, and because there is a transfer 
station, they cannot easily use the landfill sites. 

The executive asserted that most of the indiscriminate dumping of 
waste witnessed resulted from waste collectors being denied access to 
disposal sites since there is a transfer station. Another reason that has 
caused the problem to fester is the fact that most waste collectors have 
daily fixed rates to pay to vehicle owners, so there is a need for them to 
have regular and prompt services so that their work is not impeded. The 
executive intimated that: 

They have daily fixed rates to make and families to cater for, but the situ-
ation has restricted the number of trips they can have in a day. Previously, 
some could make as many as three or four daily trips. One would consider 
himself fortunate to have two trips under the present circumstance. 

A waste collector, expressing his dissatisfaction with the services 
rendered at the transfer station, placed the blame at the feet of the 
facility’s managers. The waste collector stated that: 

Sometimes, the officers take our monies in the morning when we visit the 
station without telling us the situation at hand. We can wait till evening 
only to be told to wait till the next morning before we can empty our waste
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because there are no trailers. Some of our colleagues, out of frustration, 
take away their tricycles and dump in unapproved places just to create space 
for the next day’s work. 

Observations on field visits to the Achimota transfer station revealed 
a fluctuating trend in the number of “aboboyaa” (motorised tricycles) 
present at the facility. The number was high on some days and very low 
on other days. An inquiry into this trend revealed that tricycle waste oper-
ators patronise the station mostly on rainy days as it becomes difficult 
for them to use the landfills and other dumpsites since they easily get 
stuck. They would instead go directly to the disposal site when there 
are no rains. The poor services rendered at the Achimota transfer station 
have caused many tricycle waste collectors to use the disposal sites as an 
alternative. 

In contrast, others tend to dump in unapproved places. This situa-
tion has hindered waste material recovery as waste collectors use disposal 
sites. As such, they cannot screen and recover materials from the waste 
collected. 

4.4.2 Higher Fees Charged 
Most of the tricycle waste collectors operating in the municipality were 
under the daily fixed rate ownership arrangement. That is, they paid a 
fixed rate to the owners of the tricycles at the end of the day’s work. 
The rate paid to owners mainly depends on the newness of the vehicle 
used to gather waste. Aside from this fixed fee, they also bear other 
operational costs, such as the transfer station user fees. It indicates that 
the money they earn daily depends on the number of trips, the services 
they receive, and the amount paid at the transfer station. Considering the 
fees charged at some disposal sites and what they paid at the Achimota 
transfer station, they are convinced that the charges at the facility are high 
and they are being exploited. On the other hand, officials at the transfer 
station believed that the fee was moderately priced and that the waste 
collectors had no issues with it. The tricycle waste operators expressed 
varied opinions. A tricycle waste collector stated that: 

We admit that the Achimota transfer station has brought enormous bene-
fits. Our major concern is the high fees charged. We do not get anything 
from the work we do nowadays.
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The tricycle waste collectors recounted the fees they previously paid at 
the various disposal sites, which ranged between fifteen to twenty Ghana 
Cedis (US$2.7–US$3.6). They were, therefore, of the view that the emer-
gence of the Achimota transfer station would help reduce long-distance 
travel and, most importantly, help to relieve the pressure on their pockets. 
But, to their surprise, they are made to pay GH ¢ 36 (US$6.5) for each 
visit, and the station’s officials have even attempted to increase this fee. 
Another tricycle waste collector added that: 

We thought the transfer station would be cheaper than we used to pay, 
but this is not the case. They even attempted to increase the fees from the 
current GH¢ 36 to GH¢ 45 (equivalent to US$ 6.5 to 8.2) per trip, but 
we opposed it. Most of the tricycles we use for this business are not our 
own. We pay a fixed rate daily to owners and meet other basic and family 
needs, so this fee is too high for us. 

They were particularly concerned about the changing regulations 
restricting their operation regarding where to dispose of waste. Yet, they 
have received little help from the local authorities in resolving their issues. 
These challenges have made many waste collectors turn away from using 
the Achimota transfer station to other alternative sources. Indeed, the 
high charges at Achimota transfer station are cited to be among the causes 
of the unabated dumping of solid waste in unapproved places in the city. 
It is believed that some recalcitrant waste collectors who, due to the high 
fees charged, still make their way to the other disposal sites are responsible 
for the unsavoury act of dumping waste at inappropriate places. 

5 Discussion and Implications 

This paper aims to add to the current debate on the concept of a 
circular economy by assessing the potential impact of the waste transfer 
station in promoting circular strategies that bring about intended sustain-
able development outcomes in urban communities through the lens of 
the technological innovation theory. We summarise the study’s key find-
ings before we touch on its implications. Firstly, the transfer station has 
reduced waste volumes by promoting material recovery process neces-
sary for transitioning to a circular economy. The technology has enabled 
informal waste workers to realise circular strategies that lead to desir-
able urban sustainable development outcomes and to reduce negative
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environmental impacts. Indeed, CE aims to establish a closed loop of 
materials that stay in a system for a longer period. As highlighted by 
earlier studies (Beğen, 2002; Nhubu et al., 2019; Zemanek et al., 2011), 
we find that the transfer station has enhanced the recovery of poten-
tially valuable materials that can be recycled or reused, or repurposed, 
which is achieved through the screening and sorting of collected waste by 
the informal waste collectors. Thus, the innovative technology has deep-
ened the principle of circularity in waste management as every little bit of 
valuable materials is salvaged for a different use (see: Doe et al., 2022), 
providing the needed condition to safeguard the environment. 

Secondly, it is mainly argued that the CE aims to sustain economic 
prosperity through environmentally beneficial approaches. At the same 
time, social effects are worth highlighting. Leveraging the transfer station 
to implement a CE in the SWM sector can create employment opportu-
nities. The results show the creation of employment avenues for waste 
pickers (a group in the informal waste worker category in the SWM 
chain). This group of workers or “scavengers” remove all valuable mate-
rials from collected waste for resale or repairs as waste collectors wait to 
use the transfer station. These circular practices serve as livelihood strate-
gies for the urban poor in a developing country (Oduro-Appiah et al., 
2019; Sandhu et al., 2017). The “informal packing hub” at the transfer 
station offers an accessible channel to attract many people into recov-
ering and screening waste to be reused, recycled, or repurposed. As a 
result, they meet and interact with each other and offer legitimacy to 
their work by reducing risks and harassment (Korsunova et al., 2022). 
Contrary to our findings, Repp et al. (2021) indicate that a circular shift in 
the clothing sector in Europe could cause a significant decline in employ-
ment in emerging economies. It does bring out important dynamics of a 
move to CE in the various stages of development. However, Doe et al. 
(2022) corroborate our findings by stating that implementing a CE in 
the coconut waste value chain could create employment for the youth. In 
a related study, Yaduvanshi et al. (2016) note the importance of circular 
strategies in providing employment opportunities for the urban poor. 

Thirdly, the results show that transitioning to CE through technolog-
ical innovation improved waste workers’ income levels and increased their 
purchasing power. It is interesting to know that there were sustained 
income levels for the waste workers during the COVID-19 pandemic, 
as against the (World Bank, 2021) assertion the pandemic would affect 
the economies of developing countries. The pandemic was projected to
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cause a decline in the income of labour workers and other economic indi-
cators. It was further estimated that the pandemic would cause 62% of 
the global labour workers in the informal sector to lose their livelihoods 
(Sharma et al., 2021). Thus, the informal waste workers earned additional 
incomes by engaging in circular strategies as collected waste was taken to 
the transfer station. In line with our findings, Goyal et al. (2018) demon-
strate how the uptake of circular strategies such as reuse offers income 
for people in small communities in India, especially women. The women 
reused more than half a million kilograms of waste clothing to create 
mattresses. 

Lastly, the informal waste workers complained about service quality, 
fees charged, as noted by Atta-Agyem (2013), and lack of support as 
challenges that mitigate their operations. This has reduced waste collec-
tion services and, in effect, potentially valuable materials that can be 
recovered and put back into the system. Services deemed circular can 
offer extra benefits due to superior environmental sustainability as a key 
attribute. However, businesses tend to focus on incremental processes 
to reap efficiency gains, which fall short of the fundamental changes 
required. They are often caught up in business-centric and profit-oriented 
value creation ideas unsuited to addressing sustainability issues (Fehrer & 
Wieland, 2021). It is also important to note that the uptake of circular 
strategies does not automatically result in increased efficiency gains and 
would require setting specific targets (Nußholz, 2017). Realising a CE 
in the waste management sector in Accra would require coordinated 
action from enhanced knowledge and information sharing of waste-
related matters and the implementation of CE, dialogue and cooperation 
between all the key stakeholders (informal waste workers, waste experts 
and managers, waste management researchers, and local authorities) in 
the waste management space. These could play a pivotal role by providing 
useful information to establish circular waste business concepts to retain 
the product’s or material’s value. Though it takes time to build confidence 
in circular business models such as the circular waste business model, 
the process can be facilitated by developing cooperation and information 
sharing that leads to a systemic change among key stakeholders (Salmen-
perä et al., 2021). Thus, the lack of cooperation between stakeholders is 
a major barrier to implementing CE in developing countries (Korsunova 
et al., 2022). 

Again, managerial experience represents a hurdle in handling the rela-
tively high number of waste collectors utilising the transfer station. This
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is because the facility was initially set up and designed to be used 
by formal waste contractors. Therefore, the organisational processes to 
accommodate the informal waste collectors are inadequate to utilise 
such an innovation fully. Furthermore, building and scaling an innova-
tive offering that responds to evolving trends around circularity would 
require fundamentally different managerial strategies that are agile and 
not profit-oriented (Kuhlmann et al., 2022). 

As major stakeholders in SWM processes, local authorities need to 
bring forth favourable regulations and incentives if private businesses are 
to spearhead the move towards implementing CE in the waste manage-
ment system. This is so because private companies tend to focus on 
short-term gains and rewards that are difficult to sustain, which causes 
them to lose interest entirely in implementing the CE (Kirchherr et al., 
2017a). Such reflections must consider the public and informal waste 
workers’ responsibility as contributing to CE and critical enablers of 
any circular waste business model. Hence, excluding them could lead 
to adopting a business-oriented logic regarding CE, which risks devel-
oping unviable business models (Repo & Anttonen, 2017). As (Fehrer & 
Wieland, 2021) noted, putting in place a good business model is not 
achieved by a single actor. The systemic alignment processes that shape 
business models can only be comprehended when viewed from multiple 
system levels. 

Having outlined possible pathways to transitioning to a CE in the 
waste sector, we argue that incorporating technological innovation in 
solid waste management could be leveraged as an opportunity to tran-
sition towards full adoption of CE and would be a tool central to 
achieving sustainable development. Adopting innovative technologies in 
waste management fulfil all three dimensions of sustainable development. 
We demonstrate that achieving sustainable development targets, particu-
larly in a developing country context, can be realised by transitioning to 
a CE. That, in turn, can offer employment opportunities, inclusion and 
reduced risk for informal waste workers (social sustainability), improved 
income for waste collectors (economic sustainability), and enhanced waste 
collection services that promote material recovery (environmental sustain-
ability). The finding is contrary to an earlier study (Omri, 2020) that  
suggested technological innovation is compatible with the three pillars of 
sustainable development in only the advanced countries, where techno-
logical innovation simultaneously improves the economic, environmental,
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and social dimensions of sustainable development. In contrast, it only 
affects the economic and environmental dimensions in the case of middle-
income countries and has no impact on these dimensions in the case of 
low-income countries. Per our findings, we can state that technological 
innovation plays a pivotal role in the sustainable development aspiration 
of developing countries. 

6 Conclusions 

The contribution of innovative technologies to sustainable development 
outcomes remains to be determined, particularly in developing countries. 
The study aimed to contribute to the debate, focusing on the waste 
management sector, by assessing the potential impact of the Achimota 
transfer station in Accra. The findings revealed that the waste transfer 
station could be instrumental in solid waste management by promoting 
circular strategies that lead to intended sustainable development outcomes 
in the city. The study revealed that technological innovation could be key 
in achieving sustainable development in developing countries. However, 
operational gaps associated with the daily running of the Achimota waste 
transfer station could make transitioning to CE and attain sustainable 
development an elusive dream. This challenge is surmounted by having 
a circular waste model where all stakeholders cooperate and collaborate 
through knowledge and information sharing, effective communication, 
and different managerial mechanisms to transform the waste management 
system from a linear to a circular economy. The study concludes that the 
Achimota transfer station contributes substantially to solid waste manage-
ment in Accra. Technological innovation can help informal waste workers 
recover and retain the value of materials for as long as possible while 
offering opportunities for improved well-being and increased income. 

The limitation of the research is derived chiefly from the method-
ologies used in that the study was undertaken during the peak of 
the COVID-19 pandemic. Given the many restrictions imposed, the 
researchers adopted a small sample size and techniques which impacted 
the recruitment of stakeholders involved in the waste management chain 
for the study (mainly waste management experts and practitioners). 
We would encourage future research to employ different methodolog-
ical approaches in addressing the above limitations to test the validity 
of our results. We recommend future research to broaden the discus-
sion in understanding the impacts of technological innovation towards
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the transition to CE in the waste sector, including public perception, 
understanding, and engagement. We also recommended future studies 
examine how technological innovation applies to other sectors of devel-
oping economies in shaping CE practices and fulfilling the dimension of 
sustainability. This would help broaden the discussion, improve learning, 
and deepen understanding of the contribution of technology as a tool 
for achieving sustainable development through CE implementation in 
developing countries. 
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Ağaçsapan, B., & Çabuk, S. N. (2020). Determination of suitable waste transfer 
station areas for sustainable territories: Eskisehir case. Sustainable Cities and 
Society, 52(September 2019), 101829. https://doi.org/10.1016/j.scs.2019. 
101829 

Akorsu, A. D., Britwum, A. O., Boampong, O., & Tachie, B. Y. (2019). Waste 
workers matter. Series no. 1. School for Development Studies, University of 
Cape Coast. 

Amoah, S. T., & Kosoe, E. A. (2014). Solid waste management in Urban Areas 
of Ghana: Issues and experiences from Wa. Journal of Environment Pollution 
and Human Health, 2(5), 110–117. 

Amri, F., Bélaïd, F., & Roubaud, D. (2018). Does technological innovation 
improve environmental sustainability in developing countries? Some evidence 
from Tunisia. Journal of Energy and Development, 44(1/2), 41–60. https:// 
www.jstor.org/stable/26863980 

Anadon, L. D., Chan, G., Harley, A. G., Matus, K., Moon, S., Murthy, S. L., & 
Clark, W. C. (2016). Making technological innovation work for sustainable 
development. Proceedings of the National Academy of Sciences of the United 
States of America, 113(35), 9682–9690. https://doi.org/10.1073/pnas.152 
5004113 

Atta-Agyem, F. (2013). Integration of informal solid waste collectors into main-
stream solid waste management in Adentan Municipality [Masters Thesis, 
KNUST].

http://www.afdb.org/en/blogs/afdb-championing-inclusive-growth-across-africa/post/urbanization-in-Africa-10143/
http://www.afdb.org/en/blogs/afdb-championing-inclusive-growth-across-africa/post/urbanization-in-Africa-10143/
https://doi.org/10.1016/j.scs.2019.101829
https://doi.org/10.1016/j.scs.2019.101829
https://www.jstor.org/stable/26863980
https://www.jstor.org/stable/26863980
https://doi.org/10.1073/pnas.1525004113
https://doi.org/10.1073/pnas.1525004113


588 K. D. AGYEI ET AL.
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Institutionalization and Enforcement 
of Circular Fisheries Practices in Uganda: 
The Military’s Role in Implementing 

the National Fisheries Policy 

Annet K. Nabatanzi-Muyimba and Joshua Mugambwa 

1 Introduction 

Enhancing the sustainable development process in developing nations 
is critical and urgent. However, the pace at which sustainable devel-
opment can be realized is hinged on the ability of a government to 
formulate appropriate policies and its capability to implement them 
effectively and articulately (Abunyewah et al., 2022; Ugwuanyi & Chuk-
wuemeka, 2013). The policy is a central and dominant organizing and 
shaping principle of society and every aspect of human life (Shore & 
Wright, 1997). Policies are artefacts, language, technologies, techniques,
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agents of change and instruments of power that create regulation, coher-
ence, legitimacy and course of action (Shore, 2012). Policies emanate 
from government, public institutions, non-governmental organizations 
(NGOs), social-cultural institutions, political parties, private bodies, etc. 
They are formulated to address particular problems and intended to 
produce some known and measurable outcomes (Shore, 2012). The usual 
“policy cycle” rotates from agenda setting, policy formulation, policy 
adoption and policy implementation to policy evaluation. 

Policy implementation is the process of putting policies into effect 
with the aim of social and economic betterment and is manifested as 
programmes, procedures, regulations or practices (O’Toole, 2000). 
Hence, administrative competence and effectiveness in policy imple-
mentation are judged based on evidence of bridging the gap between 
the policy’s intention and actual achievements (Nadgrodkiewicz et al., 
2012). Most of the time policies are often rolled out in developing 
nations without achieving the desired results (Cobbinah et al., 2015; 
Kellermann & Jones, 2013; Muhammad, 2014). Studies show that while 
in many developed countries, the main area of disagreement over policy 
occurs during formulation, in developing countries, most disagreements 
and failures occur during implementation (Al Mamun et al., 2023; 
Grindle & Thomas, 1990). Moreover, there need to be more studies on 
policy implementation in developing countries to draw lessons (Adebayo 
et al., 2010). In Uganda, implementing public policies and programmes 
remains a big challenge. According to Benkenstein (2011), fisheries 
problems in Uganda are primarily not from a lack of policies but from a 
lack of effective policy implementation. 

Consequently, military norms and values are reshaping the fabric of 
policy implementation in many countries, including those in the devel-
oped world (Shore, 2012). Militarization refers to re-organizing non-
military systems and institutions in line with military goals, norms and 
values, assigning civilian work to the military and increasing resource allo-
cation for military purposes (Shore, 2012). The army has been involved in 
implementing government policies in Uganda on Presidential orders that 
the public service is corrupt and inefficient. The strategy of involving the 
military in enforcing sustainability practices in the fisheries sector makes 
Uganda’s case special and interesting to this study. In particular, the 
National Fisheries Policy (NFP) is being enforced by the Uganda People’s 
Defence Forces (UPDF). Other policy and programme implementations 
affected by militarization include National Agricultural Advisory Services
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(NAADS), operation wealth creation (OWC) (ACODE, 2015; Muhu-
muza, 2016), the construction of the Uganda standard gauge railway 
(CGTN Africa, 2018; Independent, 2018), and recently the construc-
tion of national roads, schools and health centres (Bagala, 2021). This 
militarization, a clear deviation from public service systems and institu-
tions, has aroused mixed feelings over the army’s institutional mandate, 
professionalism and ethical competence in executing non-military tasks. 

This chapter aims to contribute and add to existing knowledge on 
policy implementation and sustainable development in the developing 
world by examining the institutionalization and enforcement of circular 
fisheries practices in a developing country context. Thus, the specific 
objectives of the chapter are: (1) to examine the institutional framework, 
achievements and challenges of the national fisheries policy implemen-
tation in Uganda; (2) to examine the implementation effectiveness and 
effects of military enforcement of the national fisheries policy in Uganda? 
(3) Draw lessons and make recommendations that further both theory 
and practice. Empirically, the chapter examines the effectiveness and 
effects of the military in implementing the National Fisheries Policy 
(NFP) in Uganda. We adopt Morestin’s (2012) framework for analysing 
public policy implementation using the dimensions of effects (effective-
ness, unintended effects and equity); and implementation effectiveness 
(cost, feasibility and acceptability). Our approach to achieving the study 
objectives is further guided by three theoretical perspectives: institu-
tional theory, complex adaptive systems theory and agency theory. The 
chapter scope concentrates on capture fisheries which are most at risk of 
depletion. While the Ugandan context provides clear evidence of mili-
tary involvement in policy implementation in the developing world, the 
chapter further reviews related literature and analyses publically available 
documents and qualitative data collected from 12 focus group discus-
sions (FGD) and 15 key informant interviews to achieve the specified 
objectives. 

The chapter begins with an introduction to policy implementation 
practices in the developing world. The second part presents the related 
literature and the theoretical framework for sustainable policy implemen-
tation. The third part presents the methodology adopted. The fourth part 
highlights the institutional framework, achievements and challenges in the 
implementation of national fisheries policy in Uganda, while the fifth part 
reports the study findings on the militarization of NFP implementation. 
The sixth part covers the discussion, followed by the conclusion in the 
seventh section and the implications, recommendations and limitations in 
section eight.
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2 Related Literature 

2.1 Institutionalization and Enforcement of Circular Fisheries 
Practices 

Sustainability has become a key public policy goal and an entrepreneurial 
imperative (as cited in de Jesus et al., 2019). Fisheries and aquacul-
ture resources worldwide face grave sustainability threats. As a result, 
governments and regulatory bodies are encouraged to develop innovative 
solutions, adapt and change policies around circular economy princi-
ples (CE) as well as an ecosystem approach to fisheries management 
(EAFM) to help improve their sustainability (Fortnam, 2019; Nunoo 
et al., 2015; Pounds, 2021). According to de Jesus et al. (2019), CE is 
a transition pathway towards sustainability, which focuses on overcoming 
challenges of the linear economic model of resource use that follows a 
raw material-production-consumption-waste/disposal process. The linear 
model requires large quantities of resources to manufacture products 
sold to consumers and discarded as waste when worn out or no longer 
needed (Erdiaw-Kwasie et al., 2023; Piscicell & Ludden, 2016). Hence, it 
encourages inefficient use of raw materials, natural resources and energy, 
causing rapid depletion of resources, especially those that are not renew-
able. In particular, there is a need to ensure that actors in the fish 
value chain enforce and adopt circular economy principles that focus on 
reducing material inputs, reusing and recycling waste, and restoring and 
regenerating fishery resources to promote competitiveness, productivity, 
efficiency and sustainability (Regueiro et al., 2022). This chapter adopts 
Kirchherr et al. (2017) comprehensive definition of a circular economy 
(CE) as “an economic system that adopts business models which replace 
the “end-of-life” concept with reducing, alternatively reusing, recycling 
and recovering materials in production, distribution and consumption 
processes operating at the micro-level (products, companies, consumers), 
meso-level (industry/sector) and macro-level (city, region, nation and 
beyond), to achieve sustainable development through creating environ-
mental quality, economic prosperity and social equity to the benefit of 
current and future generations”. The vision of CE is “a cleaner and more 
consistent human/nature balance in which resource input and waste, 
emission, and energy leakage are minimised by slowing, closing, and 
narrowing material and energy loops” (de Jesus et al., 2019). However, 
the development of circular practices in the fisheries sector globally is
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still in its infancy, with a few developed economies embracing the prin-
ciples, but many are still strategizing the practicality and applicability 
of the concept in their specific contexts (Pounds, 2021). The Euro-
pean Union and the People’s Republic of China are taking the lead in 
adopting a circular economy as a policy priority (Kirchherr et al., 2018; 
Piscicell & Ludden, 2016; Repp et al.,  2021). Despite its infancy, Pisci-
cell and Ludden (2016) promote the transition to a circular economy 
because it eliminates waste from the industrial chain by creating closed 
ends through which resources can be recovered or reused to generate 
more value. Further, they assert that circular practices generate significant 
savings on production costs and lessen dependence on virgin materials 
and scarce resources in production, thus reducing commodity price fluc-
tuations. The potential of a circular economy to increase or decrease 
employment opportunities has also been reported (Repp et al., 2021). 
Based on their evidence from the apparel industry, it is suggested that the 
increasing adoption of CE principles in Europe will likely lead to a decline 
in employment opportunities in non-European low-upper middle-income 
countries exporting apparels to EU. However, there is great potential for 
job creation resulting from downstream waste management, reuse and 
recycling. 

The transition from the traditional linear economy (production-
consumption-disposal model) to a circular economy is made even more 
difficult because it requires a lot of support in terms of better knowl-
edge, better regulation and better funding (Jonker & Navarro, 2018), 
which are major challenges in the developing world. The major barriers 
to the transition into a circular economy are economic, political, cultural, 
market, regulatory and technological (Kirchherr et al., 2018; Piscicell & 
Ludden, 2016). For instance, cultural barriers include hesitant organiza-
tional culture that resists CE adoption; the limited willingness of firms to 
collaborate in the value chain; lack of consumer awareness and interest in 
sustainability and compliant circular products; companies continuing to 
operate in a linear system which is perceived to be cheaper; and non-
integration of CE in company strategy, mission, vision, goals and key 
performance indicators. Market barriers are specified as low prices for 
CE compliant products/materials, limited standardization, high invest-
ment cost requirement and limited funding for circular business models. 
Regulatory barriers include obstructive existing laws and regulations, 
limited circular procurement and lack of global consensus on CE regu-
lation, while technological barriers are characterized by a lack of technical
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ability to deliver high-quality remanufactured products, limited circular 
product designs, lack of demonstration projects and data on impacts of 
CE adoption. Although de Jesus and Mendonça (2018) found regula-
tory and technological barriers to some of the most pressing challenges 
in the transition to CE, Kirchherr et al. (2018) did not find them 
among the most important barriers. This difference may be attributed 
to Kirchherr et al.’s (2018) study focused on the European Union with 
advanced regulatory and technological capabilities. This fact also points us 
to the potential difference in the perceived impact of CE, its barriers and 
actual implementation between the developed and the developing world. 
Scholars have in addition highlighted the key drivers of the transition 
to a circular economy to include conducive public policies that provide 
the enabling environment, the willingness of businesses to experiment 
with CE, the need for government-stakeholder alliances and networks to 
advance the CE, disruptive circular innovations in large existing firms, 
adoption of common circular inspired mission, strategy and partnerships 
among stakeholders; circular policy entrepreneurship, creating separate 
organizational structures and circular start-ups outside the existing firm; 
leadership commitment towards sustainability targets can also drive radical 
circular business model innovations, and digitization as an acknowledged 
cause of disruptions and accelerator of the transition to CE in terms of 
availing data, automation, networking and enabling customer interfaces 
among others (Kirchherr et al., 2022; Neligan et al., 2023). Although 
some studies provide insights into the characteristics, capacities, strate-
gies, drivers and barriers to the sustainability transition (de Jesus et al., 
2019; de Jesus & Mendonça, 2018; Kirchherr et al., 2018, 2022), there 
has been little empirical work on institutionalization and enforcement of 
the deliberate sustainability transformation of fisheries governance and 
management systems (Fortnam, 2019). In Uganda, the implementation 
of the national fisheries policy remains a challenge and more interventions 
are particularly required to institutionalize and enforce fisheries prac-
tices that are more transparent, responsible, inclusive, cost-effective and 
environmentally compliant in order to protect and preserve the natural 
fisheries resources for the present and future generations (MAAIF, 2017). 

Institutionalization refers to formulating, changing and strength-
ening the regulatory framework to embrace the new norms, values, 
structures and practices in the dominant governance and manage-
ment system, creating feedback mechanisms and dedicating funds and
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personnel to support the new activities. Key strategies that are impor-
tant in the institutionalization of circular fisheries management systems 
include building and strengthening of cross-scale relations vertically 
and horizontally at leadership levels, lobbying for higher level support, 
development of formal institutions and organizational structures, efforts 
to routinize human and financial resourcing, education, communica-
tion and motivation to change social behaviour positively, attitude and 
mindset, constituency building and mobilization, securing the support 
and commitment of local governments, harnessing and incorporating 
the traditional fishing rules into the formal institutions (Fortnam, 2019; 
Nunoo et al., 2015). The embedding and diffusing of new norms, values, 
structures and practices so that the new governance and management 
system persists beyond its initiation are critical to successful institu-
tionalization (Fortnam, 2019). The literature also guides on the forces 
that drive or limit institutionalization (Fortnam, 2019). He articulates 
mainly two driving forces that include decentralization and collabora-
tive leadership, that provide the opportunity to involve powerful actors 
with a mix of political, administrative and personal qualities and skills, 
leverage resources, develop coalitions with formal authority and control 
of resources, and social networks in support of developing new institu-
tional arrangements that promote sustainable fisheries management. On 
the other part, the opposing forces are numerous and include the high 
resource intensity, the need for long-term investment and the fact that it 
takes long for the sustainability goals to be achieved, limited national and 
local government budgets, deeply entrenched social-politics and culture 
that make implementing new systems difficult, resistance to change and 
rigidity by actors and beneficiaries who seek to protect their vested inter-
ests by maintaining the status quo. Hence, sustainable fisheries policy 
implementation cannot operate in isolation but rather in the wider social, 
economic, political and ecological economy, meaning that other sector 
priorities and forces can derail the progress towards sustainability in the 
fisheries sector. 

Enforcement, on the other side, is the process of managing the 
practical application, access and use of policy according to the defined 
conditions. It involves creating, categorization, management and moni-
toring of creating, categorizing, managing and monitoring the execution 
of a specific set of policy requirements for access and use of a resource, 
product or service. The monitoring activities in enforcement include 
identifying the rule breakers and prosecution activities where guilt or
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innocence is ascertained, or penalties are assessed and implemented when 
guilt is proved (Anderson, 1989). Cooperation, manpower, motivation, 
and financial and infrastructural commitments are needed to enforce fish-
eries policy effectively. Further, it calls for respect for human, labour, 
social and cultural rights to avoid social abuses such as forced evic-
tions, child labour, forced labour, detention without trial, violence and 
other harmful practices against fishing communities in the enforcement 
of fisheries policy (Teh et al., 2019). While safety and healthy working 
conditions, certification and eco-labelling are increasingly prioritized in 
fisheries. Enforcement of equal and equitable participation in the national 
fisheries sector and applying the fishing rules equally to all participants 
without discrimination, harassment and intimidation are important in 
developing an inclusive and equitable fisheries management model. In 
particular, gender equity is gaining attention in fisheries because women 
contribute significantly to households’ well-being and food security, 
education of their children and the wider economy (Teh et al., 2019). 

2.2 Theoretical Framework for Sustainable Policy Implementation 

The literature review reveals some theoretical approaches to achieving 
effective policy implementation. Institutional theory is adopted in concep-
tualizing how institutions are formed, how they operate and change, 
and how they influence behaviour of individual actors. Institutions have 
underlying values, norms, practices and structures that affect human 
behaviour and outcomes that can be achieved. Institutions are the 
prescriptions humans use and follow to organize all forms of repetitive 
and structured interactions and actions, including those within fami-
lies, neighbourhoods, markets, firms, churches, private associations and 
governments at all scales (Ostrom, 2005). Theoretically, the institu-
tional theory explains that formal and informal regulative, normative and 
cognitive pillars determine behaviour, decisions and policy implementa-
tion actions (Scott, 2006). Institutions, therefore, reduce uncertainties 
in policy implementation by guiding human interactions and the choice 
of the most efficient alternatives. Furthermore, they regulate human 
behaviour by restricting the pursuit of selfish interests. Institutions create 
the regulatory framework within which people interact, work and act in 
accordance with expectations of each other. Therefore, expectations are 
manifested through an established system of norms, values and rules that 
guide people to act almost unconsciously and automatically and intuitively



INSTITUTIONALIZATION AND ENFORCEMENT … 603

know what implies the expected behaviour. Although they can sometimes 
be quite vague, frequently changing and modifying established institu-
tional frameworks can lead to unpredictable consequences. Therefore, this 
study uses an institutional theory to address how and what rules restrict 
negative behaviour or constrain destructive actions in implementing and 
managing the national fisheries policy. It is enforcement, however, that 
helps actors respect the institutional rules and increase their commitment 
and adherence to the norms and structure of the fisheries governance and 
management system to continue receiving positive outcomes. Therefore, 
the military’s intended role is to enforce compliance with the institu-
tional rules as laid out in the policy and guidelines to attain and maintain 
sustainable fisheries resources management (Jentoft, 2004). 

However, positive fisheries policy outcomes may not necessarily be 
acquired through a rigid formal regulatory system established and 
enforced by government institutions (Brundtland, 1987). Indigenous 
people may also generate a specific type of behaviour conditioned 
by close interaction with nature and adjust their actions based on 
their worldview. Indigenous people may have social-cultural institutions 
combining laws, policies and processes, operating based on consistent 
governance and management system, and developed concerning intrinsic 
values that are preconditions for effective and sustainable resource use. 
While the institutional theory helps to account for macro (national, 
regional, global) patterns in policy implementation, it has limitations 
in accounting for meso (sector/industry) and micro (organizational/ 
community/individual) level differences in policy implementation. The 
complex adaptive systems theory (CAST) thus supports the institu-
tional theory by accounting for adaptations, complex relationships and 
interconnections between the diverse range of actors, organizations and 
stakeholders that enable and shape the institutionalization and control of 
behaviour in fisheries policy implementation. 

The CAST suggests that the most productive state for a system is the 
“edge of chaos” where there is maximum variety and creativity. Complex 
adaptive systems focus on the relations and interconnections of the system 
components to control dynamics and responses of heterogeneous nature. 
The CAST considers the role of adaptation, self-organization and learning 
in building collective competence (Pype et al., 2018). Managing fish-
eries resources and policy is complex, and unpredictable and outcomes 
vary depending on the circumstances, stakeholders, and ecological and 
environmental contexts. Hence, fisheries policy implementation has to
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adapt and be innovative in processes, structures and strategies depending 
on the circumstances. In particular, creative interactions and collective 
actions emerge from complex and continuous relations (Filipe et al., 
2010). CAST further allows analysis of reasons inherent to the lower-level 
processes and their control (Lansing, 2003). Therefore, effective imple-
mentation of the policy requires quality relationships between actors, 
information sharing and the creation of feedback loops, which in turn 
influence the generation of knowledge and new behaviour in the fisheries 
management team (Pype et al., 2018). 

According to Lester and Steward (2000), the agents in implementing 
public policies can be broadly categorized as the bureaucrats, including 
government ministries, administrative departments and agencies (MDAs), 
the Legislature (legislative bodies that formulate, monitor and evaluate 
implemented policies), the Courts (enforce policy through the judi-
cial means), pressure groups (influence the guidelines and regulations 
in a way that benefits them) and the community and local authorities 
(consume or implement public programmes at the local level). Thus, 
policy implementation consists of rule-making, rule administration and 
rule-adjudication. Literature asserts that the legislative intent, the admin-
istrative capacity of the implementing bureaucracy, interest group and 
opposition activity, and executive support impact policy implementation. 
In the same regard, Lester and Steward (2000) argue that distortion is 
likely to occur when legislative agencies have too close relationships with 
administrative agencies. 

3 Methodology 

3.1 Data Collection and Analysis 

This study adopted qualitative methods, which were useful in answering 
questions about experience, meaning and perspectives from the stand-
point of the participants. Qualitative methods are used to learn how 
participants interpret the social world. Human beings construct meanings 
in unique ways, which are dependent on context, experiences and frames 
of reference (Bullock & Trombley, 2000; van Esch & van Esch, 2013). 
Further, Barclay et al. (2017) recommended qualitative research methods 
to understand social and economic dynamics and human behaviour in 
fisheries resources.
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To achieve the objectives, qualitative data was collected from 12 focus 
group discussions (FGD) and 15 key informant interviews. The partici-
pants were purposively selected as guided by the local leaders. The local 
leaders helped to identify the residents involved in fisheries policy imple-
mentation. In some cases, participants helped to identify knowledgeable 
informants by snowballing. The primary informants were fishers, net 
makers and repairers, boat builders and repairers, gear producers, fish 
processors, boat owners and fish traders; civil servants including fish-
eries, agriculture, veterinary, accounts, production, commercial and health 
officers; local council leaders, sub-county chiefs and beach management 
units (BMU) leaders in different fishing sub-counties in Uganda. All 
respondents had been involved in policy implementation for not less 
than 5 years, which reveals adequate experience accumulated over time. 
The fishers, local leaders and technical officers’ focus groups were orga-
nized differently so that each would actively participate and inform the 
study with freedom (Morgan, 2002), but also to effectively control social 
desirability (Patton, 2002). Efforts were taken to ensure the validity and 
reliability of data. The use of focus group discussions and interview trian-
gulation and flexibility facilitated counterbalancing effects in which data 
and system shortcomings and strengths were smoothed out. Respon-
dent validation strengthened trust in the results, brought new insights 
and motivated the refinement of findings (Bromley et al., 2003). Data 
was collected from fishing sub-counties from all four regions of Uganda, 
North, South, East and West, targeting the major lakes: Victoria, Kyoga, 
Kazinga channel, Kwania, Albert and Edward. Respondents were partic-
ularly selected using purposive sampling. This chapter adopted Morestin 
(2012) framework for analysing public policy implementation using the 
dimensions of effects (effectiveness, unintended effects and equity); and 
implementation effectiveness (cost, feasibility and acceptability). 

3.2 Ethical Considerations 

Informed consent was obtained from respondents to tape-record their 
voices. Participants were at liberty to withdraw at any stage of the study 
if they so wished. Audio recordings in the local language, “Luganda”, 
were transcribed and translated into English. To ensure confidentiality, 
files were password protected to restrict access. In addition, to hide the 
identity of respondents, pseudo-names were used to identify the study 
participants. Further, the Makerere University Social Science Research
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ethics committee in Uganda approved and cleared this study under refer-
ence number MAK SS REC03.10425/AR. The research objectives and 
procedures that involved their recording were clarified to the respondents 
before their involvement. Assurance of transparency and confidentiality 
enabled participants to disclose the necessary information for the study 
freely. 

4 Institutional Framework, Achievements 
and Challenges in NFP Implementation 

4.1 Institutional Framework for Policy Implementation in Uganda 

The key institutions, structures and actors in public policy implementation 
in Uganda are the Executive comprising the presidency and minis-
ters, parliament, Office of the Prime Minister, judiciary, public service 
technocrats or bureaucrats as well as other relevant actors like interest 
groups and the opposition. Those responsible for policy management 
processes are members of the Executive Office. Structurally, the Central 
Government is mostly not the executants of its own policies. Local 
Government authorities mainly carry out policies (LG), Government 
Ministries, Departments and Agencies (MDAs), public corporations, firms 
or other contracted agencies. However, divisions and distances between 
such agencies render the implementation of policy complicated and 
uncertain. 

The President who heads the Executive governs in the public interest 
and must have an effective means of ensuring that policy decisions are 
taken and executed through the ministers and civil servants, police and 
the military (Heywood, 1997). In a parliamentary democracy, the legisla-
ture or parliament is a site for policy-making, monitoring and evaluation. 
The Parliament of Uganda exercises controls over the Executive through 
its committees. The committee system effectively oversees policy, budget 
and programmes’ implementation. The most important standing commit-
tees of Parliament of Uganda are those that exercise control over finances: 
the Public Accounts Committee, the Committee on Estimates and the 
Committee on Public Undertaking. Parliament allots time every week to 
raise questions about the Executive’s functioning. The “question hour” 
is the forum where members can elicit information on any aspect of the 
performance of the Executive on policy implementation. The adjourn-
ment debates and no-confidence motions provide occasions for the entire
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or part of government policy implementation to be criticized. The intro-
duction of Prime Minister (PM) question time is one of the visible 
signs of enhanced accountability and policy implementation monitoring 
in the country. It enables Members of the House to question the PM 
regularly. These events are covered by the press and highlight the govern-
ment’s performance. The role of parliament in policy implementation is 
guided by the 1995 Constitution of Uganda chapter 4, section 21(4) as 
amended. 

In Uganda, a public policy becomes enforceable after parliament passes 
its Bill. Then the Ministry of Finance issues a certificate of financial impli-
cation (Orem & Zikusooka, 2010). A certificate of financial implication 
verifies that the financial implication of any new programme has been 
examined and that there are resources available for implementing the 
proposed programme. 

The Office of the Prime Minister (OPM) ensures effective coordination 
of all government policy implementation. This is undertaken within the 
jurisdiction of the Policy Coordination Committee (PCC), Implemen-
tation and Coordination Steering Committee (ICSC) and the Technical 
Implementation Coordination Committee (TICC). The National Devel-
opment Programme (NDP), the Implementation Forum and mandatory 
quarterly sector and local government meetings and reports further 
enhance policy implementation in Uganda. The Prime Minister (PM) is 
the driver of policy implementation where the PM has not been effective. 
Instead, PCC is largely pre-occupied with issues concerning the Public 
Sector Management Working Group (PSM-WG) and other emerging 
pressings of national importance. This deviation from the institutional 
and structural responsibility has left no room for effective coordination of 
public policy implementation and reporting (UNDP, 2016). The Imple-
mentation Unit (IU) and the Delivery Unit (DU) in OPM have to ensure 
that plans and government programmes are implemented. The OPM 
undertakes bi-annual and annual iterations of the Government Annual 
Performance Review (GAPR), which marginally includes performance 
reviews against UNDP objectives and strategic targets. This assessment is 
mainly conducted based on national budget resources released. However, 
the review omits critical aspects, notably the private sector’s contribution, 
civil society organizations (CSOs) and the media (UNDP, 2016). Ggoobi 
(2016) observes that Uganda needs a policy-on-policy implementation to 
guide OPM and other structures for effectiveness and efficiency.
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The judiciary is equally engaged in public policy implementation. It 
has the power to strike down the executive by declaring quasi-judicial and 
legislative actions that regard policy implementation as unconstitutional. 
It is also the ultimate interpreter of constitutional provisions, provides 
legislative and regulatory frameworks, and promotes accountability, the 
rule of law and the observance of human rights in policy implemen-
tation. Rule of law is particularly useful in promoting transparency, 
fairness, predictability and confidence in court decisions, enforceable 
contracts, basic security and access to justice. Another structure with 
a fundamental role in policy implementation is the Local Government 
(LG). Structurally, Central Government formulates public policy (Uganda 
Constitution, 1995: schedule 6), which is implemented by the different 
levels of governance, while Local Government Act 1997, Chapter 243, 
Part IV spells out the functions and powers of local government councils 
and one of its essential roles is that of overseeing the implementation 
of government and council policies. Local government implementa-
tion structures include the district, sub-county and parish authorities. 
However, complaints associated with this structure include slow and long 
procurement processes, laxity by the Ministry of Local Government to 
approve district procurement committees and late disbursement of funds 
by the Central Government, which delays policy implementation (BMAU, 
2015). 

On the other hand, line ministries carry out technical supervision, tech-
nical advice and monitoring of LG policy implementation in liaison with 
international agencies. Districts can create sectorial committees respon-
sible for planning, supervising and monitoring policy implementation. 
Ministry of LG and the LG Finance Commission Act link the district 
and government in implementing policies. Important to note is that 
some local government actors make policies to enhance individual inter-
ests, which Ayeko-Kümmeth (2015) terms “Micro-hegemony”. She uses 
the term to refer to the manipulation of political, social and economic 
power in policy implementation by some actors in the different levels 
of LG, while international agencies and development partners provide 
the technical assistance and resources for developing and implementing 
policy and new institutional arrangements (Fortnam, 2019). However, 
the role of the army in policy implementation is not well articulated in 
the institutional framework.
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4.2 Achievements and Challenges in the Implementation of the NFP 
in Uganda 

Uganda, located in East Africa, has no coastline and is landlocked. 
With about 20% of its surface area covered by water, Uganda has enor-
mous resource potential for capture fisheries and aquaculture production. 
Uganda’s fisheries landscape includes the five large lakes of Victoria, 
Kyoga, Albert, Edward, George and Kazinga Channel; 160 minor lakes, 
rivers such as Albert Nile, wetlands and floodplains. All of which are 
critical habitats, breeding and nursery grounds for fish and hence, suit-
able sites for fish farming. Uganda’s fisheries resources are also diverse in 
fish species, including tilapia, Nile perch, catfish, lungfish, etc. (MAAIF, 
2011). 

Fisheries resources are among the most significant natural endowments 
of Uganda. The fisheries sub-sector contributes 12% to the agricultural 
gross domestic product (GDP) and 3% to the National GDP (ACSA-
Uganda, 2019; NaFIRRI, 2013). While it is estimated that 72% of 
produced fish is consumed locally while 28% is exported (MAAIF, 2017). 
Therefore, the sector has potential to make significant contributions to 
the achievement of national development goals, such as poverty reduction 
and economic growth. The sector provides high-quality food and a source 
of protein to over 17 million people and provides direct employment and 
a source of income for about 300,000 people. It also supports about 5.3 
million livelihoods in fisheries-dependent households (MAAIF, 2017). 
Despite her potential to generate 1 million metric tonnes of fish annually, 
Uganda only produces 460,000 metric tonnes and 100,000 metric tonnes 
of catch fish and framed fish, respectively (MAAIF, 2017). This poor fish 
production performance is attributed to unregulated illegal fishing and 
inadequate fisheries laws and guidelines enforcement. The loophole in 
enforcement has been attributed to the centralized management system 
characterized by inadequate human, technological, logistical and finan-
cial provisions for the institutions in charge of fisheries management, 
research and monitoring to carry out their activities. However, between 
2000 and 2003, the Government of Uganda began transforming the fish-
eries industry into a sustainable one through its department of fisheries 
resources. The transformation was driven by major problems experienced 
that included depletion of fisheries resources resulting from the increased 
use of destructive illegal fishing gears that catch immature fish, poor 
post-harvest handling and processing methods leading to waste and loss,
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environmental damage and resource mismanagement resulting from the 
poor fisheries policy implementation (MAAIF, 2004). 

Consequently, a number of statutory instruments were introduced 
to address the key challenges identified in fisheries management and 
policy implementation. These instruments include beach management 
unit (BMU) rules (2003, 2016), national fisheries policy (2004), fish 
act (2011), fish rules (2003, 2004) and fishing rules (2010, 2017). 
They were meant to provide legal empowerment of BMUs with sustain-
able fisheries planning and management practices in partnership with 
local governments; regulate fishing activities; guide the fisheries licencing 
process and to provide information for fish quality assurance; and issuance 
of fish sanitary certificates, respectively. In addition, under those guide-
lines, the decentralized management units were expected to involve 
the small-scale fishing communities and indigenous people in restoring, 
conserving, protecting and co-managing local aquatic resources and 
ecosystems (MAAIF, 2004). 

In particular, the National Fisheries Policy (NFP) was intended to 
control illegal fishing in order to improve livelihoods and reduce poverty 
in fishing communities through sustainable fisheries management prac-
tices (Benkenstein, 2011). The policy’s fundamental aim is ensuring 
increased and sustainable fish production and utilization by properly 
managing capture fisheries, promoting aquaculture and reducing post-
harvest losses. The NFP (2004) provides guidelines for the fisheries sector 
in Uganda and outlines 13 strategic policy areas. The vision of the NFP is 
to utilize fisheries resources for socio-economic transformation optimally. 
The policy aims to attain sustainable fisheries, food and nutrition security, 
economic growth, poverty reduction, employment creation and promo-
tion of domestic, regional and international trade. The 13 NFP strategic 
policy areas include: (a) sustainable fisheries management and develop-
ment, (b) decentralization and community involvement in management, 
(c) district, sub-county and community partnership in management, (d) 
institutions and funding mechanisms, (e) investment in fisheries, (f) plan-
ning and policy-making, g) information dissemination, (h) environment 
and fisheries, (i) aquaculture, (j) post-harvest fish quality and added value, 
(k) fish marketing and trade, (l) human resource development and (m) 
research. These thirteen strategies were developed to align the fisheries 
policy with Uganda’s Vision 2025, the Poverty Eradication Action Plan 
(PEAP) and the Plan for Modernisation of Agriculture (PMA). These
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three plans constituted the national planning framework when formu-
lating and adopting NFP in 2004 but have since been replaced with 
the National Development Plan (NDP) and Vision 2040. The broader 
transformations of the national fisheries policy are decentralization and 
co-management, market liberalization and sustainable development, as 
in NDP III and the national poverty reduction strategic plan. The Fish 
Act CAP 197 operationalizes the NFP and enacts the various statutes 
for effective and sustainable management of fisheries resources. Hence, 
the ethical and accountable implementation of the fisheries policy would 
not only contribute to the achievement of sustainable development goals 
(SDG) 1 and 2, which target reducing poverty and hunger, respectively, 
but also to the achievement of SDG 8 on good jobs and economic 
growth; SDG 9 on the industry, innovation and infrastructure; SDG 12 
on responsible consumption and production; SDG 13 on climate action; 
SDG 14 on life below water; SDG 16 on peace and justice; and SDG 17 
on partnerships for the goals. 

Whereas NFP was introduced in 2004 to improve the sustainable 
management and performance of the fisheries sector, Uganda continued 
to suffer a number of challenges, among which were dwindling fish 
stocks and fish diversity (MAAIF, 2017; Nadiope, 2010). For instance, 
between 2011/2012 and 2015/2016, fish stock was reduced by 85%. 
This problem has first and foremost been exacerbated by illegal fishing 
methods that catch immature fish, fishing in breeding and nursery areas 
that can further lead to fish depletion. Secondly, sustainable fisheries 
management was vested upon the Central Government department of 
fisheries resources, but staff were not posted. Thus, administration and 
management were inadequately equipped to meet the sector’s needs 
(MAAIF, 2015). Although the objective of introducing decentraliza-
tion, co-management and role sharing through BMUs was to address 
the discrepancies in participation among resource users and all stake-
holders in planning and resource management, the participation of fishing 
communities was found to be either minimal or absent. A number of 
problems have since been attributed to such non-participatory manage-
ment approaches, including lack of collaborative management leading to 
poor coordination and circulation of activities, non-formulation of bye-
laws and less enforcement of laws and regulations. Those gaps further 
increased the use of illegal fishing gears and methods, limited collec-
tion, dissemination, sharing and use of information leading to inadequate
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knowledge of the policy, laws and regulations among the fishing commu-
nities and stakeholders; lack of a continuous system of fish quality and 
safety assurance; poor and inadequate arbitration of fisheries conflicts and 
disputes; lack of adequate monitoring and supervisory mechanisms to 
control illegal fishing activities, among others (MAAIF, 2011). Further, 
insufficient funding, lack of political will, corruption and the sheer size of 
surveillance are some of the other major challenges in policy implemen-
tation in Uganda’s fisheries sector (Benkenstein, 2011). Consequently, 
in 2014, BMUs reached the peak of their poor performance, and many 
fish factories closed due to fish scarcity, resulting in a loss of jobs and 
dwindling fish exports (Mugambwa et al., 2017). 

Further, like other African countries, fishing communities in Uganda 
are among the poorest of the poor, and fish is a critical resource for their 
livelihood and survival. However, these fishing communities continue 
to pollute and use poor fishing methods that are rapidly depleting fish 
stocks (Lubaale, 2019). Moreover, they mainly live a rural life with very 
limited human and social capital and little or no financial capital to access 
other physical assets to enable them to adequately add value and invest-
ment in fish processing and aquaculture. This problem is coupled with 
other unscrupulous practices among these communities that frustrate 
enforcement and scare away fisheries policy implementors with insults 
and attacks, including deadly ones such as drowning and assassinating 
officers. Furthermore, unethical practices among public policy imple-
menters, such as acceptance of brides, corruption, embezzlement of funds 
and negligence of duty, have largely made the implementation of the 
national fisheries policy ineffective. In summary, therefore, challenges of 
increasing encroachment on fisheries resources use of the poor fishing 
method and overfishing, poor landings and environmental degradation 
persisted, resulting into decreased fish stocks, food and nutritional inse-
curity, reduced exports, unemployment and ultimately increased poverty 
among the fishing communities (Kauta, 2016; MAAIF, 2017; Naluwairo, 
2005). 

4.3 Involvement of the Army in Fisheries Policy Implementation 
in Uganda 

The government intervened in the implementation challenges by 
involving the military in the surveillance and enforcement of the national 
fisheries policy on all of Uganda’s waters (ACSA-Uganda, 2019). In
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2015, President Museveni provided a platform for fishers to share their 
concerns. In consultation with the ministers and technocrats, the Presi-
dent responded to the fishers concerns by giving a directive to halt the 
operations of BMUs. However, the move created a vacuum in policy 
implementation and gave freedom to the fishers to act anyhow. That 
vacuum prompted the President to assign the army the responsibility 
of managing fish landing sites as an amicable solution. The military was 
particularly engaged to enforce the NFP in liaison with fisheries officers 
in order to wipe out the illegalities (Benkenstein, 2011). 

Presently, fishing activities are being monitored by the UPDF Marine 
Fisheries Enforcement Unit. The unit enforces the national fisheries 
policy through sensitizing the fishing communities on illegal fishing and 
acceptable hygiene at the landing sites, surveying the waters, confis-
cating and destroying illegal fishing equipment, and arresting culprits and 
presenting them for possible prosecution. Some stakeholders welcomed 
and embraced the army involvement in the implementation of the fish-
eries policy and were interested in having illegal fishing practices put to a 
stop (Buregeya, 2020). The National Collaborating Centre for Healthy 
Public Policy (NCCHPP) asserts that military involvement in fisheries 
attracted immediate compliance, enforced use of better nets, and as a 
result fish stocks increased. Nevertheless, NFP implementation continues 
to face numerous challenges including those resulting from the army’s 
incompetence and lack of professionalism, authoritarian leadership style, 
corruption and brutality; lack of partnerships and collaborations with 
other government agencies, such as Uganda National Bureau of Stan-
dards (UNBS) and Uganda Revenue Authority (URA) in stopping the 
importation of substandard fishing equipment into the country, which 
further frustrate policy enforcement efforts (Semakula, 2018). It is against 
that background that an empirical study was conducted to establish the 
effectiveness and effects of military involvement in the fisheries policy 
implementation in Uganda.
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5 Empirical Findings on the Effectiveness 
and Effects of the Military Enforcement 

of the National Fisheries Policy in Uganda 

The results in Table 1, I below, indicate that the fisheries policy imple-
mentation by the army has had some effectiveness in reducing illegal, 
unreported and unregulated fishing; ensured professional monitoring, 
surveillance and protection of fisheries resources; apprehending and pros-
ecution of offenders and enabled the re-opening of fisheries factories and 
exports. This was due to competence building for the army through 
training and tapping ideas from experienced fishers and experts, enforce-
ment authority and support from the President, as well as provision of 
the necessary equipment, motivation and facilitation. However, there are 
unintended effects such as displacement and forced migration of fishers, 
limited consultation and sharing of useful information, skills and knowl-
edge between the sub-county technical staff and the army, brutality and 
loss of lives, loss of trust in the system, bribery and army’s provision 
of support and protection for the illegal fishers, limited cooperation 
between the fishers, technical team and the army, connivance and collu-
sion, hesitancy to support the army, abuse of human rights, corruption, 
profiting from confiscated fish, materials and equipment, political inter-
ference and release of offenders without being tried. These unintended 
effects have led to unemployment, fear, hopelessness and despair among 
the fishing communities. Some illegal fishing continues unnoticed due to 
the large lake waters and lack of cooperation, illegal fish being sold in 
the markets and continuance of illegal fishing under the knowledge and 
protection of the army officers. As far as equitable policy implementation 
is concerned, findings indicate that the army undermines the rules, lacks 
social and technical skills, is corrupt and discriminative; there is limited 
sharing of useful information between the army and technical officers 
and withholding important information from the army by the commu-
nity members. Hence, lack of equity has led to continued illegal fishing 
and selling of illegal fish.

Regarding implementation effectiveness, the findings and analysis are 
in Table 1 shows that the engagement of the army is an added cost 
to the already existing structure, moreover, the community members 
have abandoned rescue work to the army, and some lives are lost as a 
result. Furthermore, some Fishers flee islands due to harassment from 
the army, while many fishers have become unemployed. Consequently,
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these acts have made the implementation of the policy costly to maintain 
and have caused fear and loss of lives, despair and hopelessness due to 
unemployment. Findings indicate further that the feasibility of implemen-
tation is low due to the lack of capacity by the military to control all the 
national water bodies since the marine army officers are few in number 
and lack modern equipment. In addition, there is connivance among the 
fishers on one side as well as between the army officers and the fishers, 
all of which lead to continuance of illegal fishing in isolated locations. 
Furthermore, findings show that there has been forced acceptability and 
compliance by the fishing community due to the power imbalances caused 
by the army’s involvement. However, this consequently leads to isolated 
unreported illegal fishing activities and practices. 

6 Discussion 

The emerging themes guide the discussion in view of objectives of the 
study. First, an analysis of the policy implementation effectiveness using 
the army is made, and later the effects of the military involvement in 
the fisheries policy implementation are discussed. It should be noted 
that supporting literature on engagement of army in fisheries policy 
implementation is sparse. 

6.1 Effectiveness of the Military Enforcement of the National 
Fisheries Policy in Uganda 

The study reveals that the deployment of the army in the implementa-
tion of the national fisheries policy was costly and a duplication of the 
already existing structure in the implementation of the fisheries policy. 
Regarding implementation feasibility, the army could not single-handedly 
monitor all the parts of the waters, yet the fishing community abandoned 
their collaborative and voluntary role to stop illegal and irresponsible 
fishers. In power imbalance, the army has forced the fishing community 
to accept their position. These limitations have allowed illegal fishing to 
continue in isolated locations on the waters. According to Nunoo et al. 
(2015), there are always cost-effective traditional management systems 
which are very efficient in enforcing the fishing rules and regulations in 
the communities, and these need to be respected and cooperated with; 
hence, the army needs to work with community leaders in monitoring 
and enforcing the fishing rules. Similarly, OECD (2008) observes that
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policy reforms often entail costs while their benefits are less certain, more 
diffuse and delayed in time. Costs make the transition to a new fisheries 
governance and management system a complex task in which political 
economy considerations are of key importance (Fortnam, 2019). Some-
times reforms yield negative outcomes with a massive increase in overhead 
costs and a resource fall (OECD, 2008). Wu et al. (2015) note the impor-
tance of policy capacity, which refers to the possession of the competencies 
and capabilities important to policy implementation. Competencies are 
categorized into three general types of skills essential for policy success 
that is analytical, operational and political, while policy capabilities are 
assessed at the individual, organizational and system resource levels. The 
capacity of the army to implement the fisheries policy in Uganda was thus 
enabled by the funding, equipping and resourcing, training and authority 
accorded by the Presidential machinery. 

6.2 Effects of the Military Enforcement of the National Fisheries 
Policy in Uganda 

In terms of effectiveness, the army has been able to regulate illegal and 
unreported fishing to a large extent, regular monitoring of the lakes, 
apprehending and prosecuting illegal fishermen has resulted into better 
fish stocks and re-opening of fisheries factories, reduced illegal fishing 
and reduced use of illegal fishing gear. The capacity of the army to 
enforce the fisheries policy and achieve the policy goals is attributed 
to the authority and resourcing given by the Presidential machinery. 
The army was adequately motivated and supported with equipment such 
as speed boats that enabled law enforcement. In addition, they were 
given some training that built their competencies in weak areas. Hudson 
et al. (2019) found that support is a crucial success factor for imple-
mentation. It improves the perceptions, experiences and behaviour that 
shape the implementation process. It involves assessing existing capacity 
to deliver, knowing what is being done well, what needs improving 
and how best to build new capacity. Further capacity building should 
concentrate on the “how”. Hence, investment in skills and competencies 
development, training, peer learning, information, guidance, management 
skills and other such interventions is necessary. This approach informed 
the World Health Organisation’s Regional Office for Europe’s health 
systems transformation initiative, which is focused on making change
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happen and putting in place the necessary infrastructure for the initia-
tive to succeed (Hunter et al., 2018; WHO, 2018). However, combining 
all three functions of capacity building, including problem problem-
solving, managing and regulating, especially a fusion of compliance and 
support within one agency, is problematic (Hudson et al., 2019). Relat-
edly, Muhumuza (2016) found that the army cherishes four principles: 
discipline, transparency, openness and patriotism, which are the foun-
dation of quality service delivery that the citizens demand. World over, 
the army can promote development using discipline, integrity, passion 
and accountability through training. According to Stewart (2014), the 
twenty-first-century military is not limited to martial activity, it often 
takes on additional roles, including diplomatic and development func-
tions. However, the military must not be crafted into the system as a 
replacement of the local government or civilian authorities but as a means 
of building functional institutions and collaborative systems involving 
multiple agencies. 

6.3 Unintended Effects of the Military Enforcement of the National 
Fisheries Policy 

Findings indicate that whereas there are reductions in illegal and unre-
ported fishing practices, several unintended effects arise from engaging 
the army in fisheries policy implementation in Uganda. Participants 
informed that many indigenous people have been displaced and forced 
to migrate from their homelands and work areas, thus becoming unem-
ployed. In addition, the limited sharing of skills and information between 
the sub-county technical staff and the army, reduced participation and 
collaboration with the community, brutality and loss of lives, loss of trust 
in the system, bribery, supporting the illegal fishers for personal gain, 
connivance, corruption, political interference, profiting from the sale of 
confiscated fish, materials and equipment and illegal release of offenders 
have created pockets of illegal fishing to continue, causing inequality 
and inequity, unemployment, poverty and hopelessness among the poor 
fishers. Hence, the original intention of NFP in improving the lives of 
the fishers is being undermined. These results are particularly supported 
by Nunoo et al. (2015) and Fortnam (2019) who report similar findings 
in Ghana and Philippines fisheries industries, respectively. 

Previous literature has sighted similar challenges leading to policy 
implementation failures elsewhere. Ajulor (2018) pointed out the neglect
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of target beneficiaries and lack of consideration of policy environment. 
Beneficiaries are the targeted population who directly reap from the 
policy implemented in their communities. Consideration of the beneficiary 
community enhances or fails the sustainability of the implementation. 
One of the challenges of policy implementation is the inability to involve 
the target beneficiaries in the policy process (Dialoke et al., 2017). 
Further, Ggoobi (2016) attributed policy failure in Uganda to the neglect 
of the rural areas and improper management. The government imposes 
policies without considering whether it meets the needs of the people 
or not. Dialoke et al. (2017) recognized the need to involve the target 
beneficiary at every policy implementation stage to ensure transparency 
and accountability. Programmes carried out with the consent of the 
target beneficiary will not be sabotaged (Ajulor, 2015). Those oper-
ating at higher levels need some grasp of what actually happens at 
the frontline. It is further reported that a mix of bottom-up approach 
and co-management cannot be ignored in modern fisheries management 
(Fortnam, 2019; Nunoo et al, 2015). Hence, the “bottom–up” school 
of thought on policy implementation and the notion of the “street-level 
bureaucrat” whose adaptive or discretionary power can prove instru-
mental in determining the success or failure of a policy is still relevant 
(Lipsky, 1980). 

The study revealed frequent corruption in fisheries policy implemen-
tation in Uganda, even when the army is engaged. These findings agree 
with Fortnam (2019), who found that the corrupt culture of Philippines 
politics, coupled with patron-client relations and the influence of political 
elites afford the local and central government leaders control over state 
resources, discretion over development priorities and law enforcement 
that perpetuate bribes and corruption in fisheries resource manage-
ment. Furthermore, Ikechukwu and Chukwuemeka (2013) highlight 
forces that negatively affect policy implementation process and activi-
ties, including ineffective and corrupt political leadership under which 
public bureaucracy thrives, the pervasive and deep-rooted corruption 
within the public bureaucracy, the pressure and influence of primordial 
demands and values on the bureaucracy. These factors and circumstances 
constitute serious obstacles to effective policy implementation by public 
bureaucracy. Hence, corruption remains a formidable challenge amidst 
weak institutions, lack of political rights and an insufficiently free media. 
(Transparency International, 2019). Regarding political interference and 
patronage, Rogger (2018) found that increased legislative and executive
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influence increases the likelihood of a project failure, reduced project 
quality and increased misuse of funds. So, increased legislative oversight 
may lead to distortions in the technocratic process for political gain and 
policy failure since there is normally a trade-off between political oversight 
and bureaucratic autonomy. 

Undermining rules fail policy monitoring, enforcement and compli-
ance, as found in the current study. World Bank (2014) observed that 
undermining rules happen if powerful actors fear that the outcome may 
reduce their relative power now or in the future, they may attempt 
to block the adoption or undermine the implementation of policies 
that could enhance social and economic welfare. This tendency has 
especially significant implications for households at the bottom of the 
income pyramid and other marginalized groups because their bargaining 
power tends to be more limited. Power asymmetries can harm society 
and negatively impact policy effectiveness through exclusion, capture 
and clientelism (World Bank, 2014). Fortnam (2019) particularly found 
that destructive commercial fishing and mining in Lunuda Bay in the 
Philippines could not be stopped because the interests of the most 
powerful family in the province would be affected while mining compa-
nies influence local politics and decisions in their favour by bribing local 
officials and financing election of pro-mining candidates in addition to 
mayors pardoning apprehended illegal fishers in return for support during 
elections. 

The study identified information-sharing challenges as failing fisheries 
policy implementation in Uganda. Nunoo et al. (2015) report fishers’ 
ignorance of the rules and regulations due to inadequate communication 
of the fishing rules and regulations by leaders of community fisheries asso-
ciations as well as government officials. Similarly, Weaver (2009) identifies 
information problems where targets lack information that would make 
compliance more likely as one of the key challenges in policy implemen-
tation and as a cause of all the other problems including: monitoring 
problems—where target compliance may be difficult or costly; resource 
problems in terms of lack of the resources to comply even if they want to; 
autonomy problems that are lack of power to make decisions that comply 
with policy and attitudinal problems involving hostility and mistrust of 
targets. While Hudson et al. (2019) identified five interacting factors 
that can contribute to over-optimism: complexity (underestimation of the 
delivery challenges); evidence base (insufficient objective, accurate and
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timely information on costs, time scales, benefits and risks); misunder-
standing of stakeholders (optimism about the ability to align different 
views); behaviour and incentives (interested parties boosting their own 
prospects); and accountability (decision-makers seeking short-term recog-
nition). All of these need information sharing for policy implementation 
effectiveness. 

7 Conclusion 

This chapter reveals that the legal instruments, structures and institu-
tions necessary to enforce sustainable and responsible fishing practices are 
largely in place but the issue that remains is to implement them effec-
tively and, in particular translate and communicating the national fisheries 
policy to the level understood by all stakeholders such as the local fishers, 
local leaders, fishing companies and others. Thus, there is still a need to 
effectively enforce the rights, responsibilities, incentives and sanctions to 
complete the policy cycle. Despite the rollout of the national fisheries 
policy in 2004 under the responsibility of the BMUs and the government 
fisheries department, challenges of increasing encroachment on fisheries 
resources, use of the poor fishing method and overfishing, poor landings 
and environmental degradation persisted resulting in decreased fish stocks 
and diversity, food and nutritional insecurity, reduced exports and closure 
of factories, unemployment and ultimately increased poverty among the 
fishing communities. The empirical results reveal that the involvement 
of the army in the enforcement of the national fisheries policy has to 
some extent, reduced illegal, unreported and unregulated (IUU) fishing 
in Uganda; improved apprehension and prosecution of illegal fishermen; 
increased fish stock levels resulting into re-opening of some fisheries 
factories and resumptions of fish exports, reduced illegal fishing and 
reduced illegal fishing gear hence, enhanced acceptability and compli-
ance. However, these seemingly positive achievements have been costly 
while some of them have been unethically obtained and/or accompa-
nied by unintended negative outcomes. Hence, militarization of policy 
implementation and generally public service delivery is not a sustainable 
solution. The unintended effects of the army’s involvement include exclu-
sion and displacement of some fishers, corruption, brutality and violation 
of human rights leading to loss of lives, hopelessness, despair, forced 
migration, unemployment and poverty. These unethical practices have 
foiled the achievement of the core objectives and institutions embedded in
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the NFP especially the failure to improve the quality of life of fishers and 
adoption of responsible fishing practices that promote resource circularity 
and sustainability in Uganda. The overall objective of every government is 
to bring about a qualitative improvement in its citizens’ standard of living 
and promote sustainable growth and development. Realizing these noble 
objectives entails not only the formulation of policies but also their effec-
tive implementation (Ikechukwu & Chukwuemeka, 2013). The NFP was 
supposed to have led to tremendous levels of social and economic devel-
opment however, the reverse has been the case. Therefore, implementing 
the NFP to promote responsible, circular and sustainable fisheries prac-
tices in Uganda has neither been effective with the public bureaucracy nor 
with the army’s engagement. 

8 Implications, Recommendations and Limitations 

Theoretically, it is evident that fisheries policy implementation to promote 
circular and or sustainable fisheries practices can be enhanced by utilizing 
the institutional theory, agency theory and the complex adaptive systems 
theory (CAST). In the institutional context, laws are enforced, and the 
actors are empowered. Actors own the authority to participate in collec-
tive organizations and decision-making, thus, have a legitimate capacity to 
use agency while achieving sustainable collective goals. The institutional 
theory posits that formal and informal institutions determine the oppor-
tunity structure and the choice among options. The CAST contributes 
to sustainable fisheries policy implementation by encouraging adaptations 
to institutional rules and regulations in social interactions, environments 
and circumstances. Wide-spread adaptations and innovations can lead to 
the emergence of new and non-traditional means that promote fishery 
resources circularity and sustainability. For instance, adaptation and inno-
vations are required in addressing and controlling climate change effects 
such as heavy rains that cause flooding of water banks and long periods 
of drought that reduce water levels, all of which affect fish breeding 
capacities and fish stocks; to reduce over-dependence on natural and/ 
or biological restocking of fisheries resources and excessive catching of 
fish without restocking with fish fries hence ignoring modern ways of 
restoring and regenerating the fisheries resources. Fish processors lack 
concern for reducing waste and reusing fish by-products and offcuts 
in processing fish feeds and reintroducing them into the water bodies; 
ignorance of fish food certification and eco-labelling, which are circular



632 A. K. NABATANZI-MUYIMBA AND J. MUGAMBWA

practices that should be promoted and enforced by the national fisheries 
policy. 

The empirical findings imply that fisheries policy implementation 
involves a lot of social complexities, so the army cannot work unilater-
ally. As the results suggest, the army by acting unilaterally replaced the 
civil servants in committing unethical practices and what makes it worse 
is the inability of society to act on them considering the power relations. 
It is important to iterate the fact that African fishing is mostly indige-
nous done by native communities around the water bodies and mainly 
done on a small scale, which implies that it is sustainable. However, 
the growth in commercial fishing to feed the increasing population and 
support fish processing for export is threatening sustainability of fishery 
resources. Hence, the restrictive fisheries policy has become a challenge 
and a limitation to social and economic progress of the native fishing 
communities. In fact, the increased poverty among the fishing commu-
nities is not only strongly linked to decreasing fish stocks but also to the 
army’s brutal implementation of the national fisheries policy. Further, the 
limited information sharing between the military enforcement unit, the 
fishers, local leaders and fisheries officers is the major sabotage failing the 
policy implementation and perpetuating fishing illegalities. The findings 
further elucidate the linkage between human rights violations and the 
minimal achievements of the military enforcement of the fisheries policy. 
This implies that excessive use of force in fisheries policy implementation 
increases social injustices, which are detrimental to the overall gover-
nance improvements and the progress towards rights-based sustainable 
development of the fisheries sector. The results also confirm that mili-
tary enforcement of circular fisheries practices has led to forced migration 
and increased unemployment among small-scale fishers causing despair 
and hopelessness which may result in social unrest and insecurity in the 
communities. However, it can potentially increase jobs among commercial 
fishing, processing and export firms due to increasing fish stocks. 

This chapter recommends reforms to strengthen institutions, systems 
and respect of statutory structures for public policy implementation. 
Instead of pushing them aside and replacing them with the army, the 
public bureaucracy should be deployed, motivated and empowered. Addi-
tionally, ethical behaviour and accountability be promoted in the entire 
public and civil service delivery. This is because unethical practices have 
persisted even when the policy enforcement is entrusted with the army. 
We thus recommend clear segregation of duties of public servants from
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those of the army in the implementation of policies and the specific agency 
roles of the army formally be institutionalized in the national fisheries 
policy framework. The UPDF marine fisheries enforcement unit should 
focus on ensuring that the fishing rules and regulations are complied 
with, while the fisheries officers should concentrate on inspection and 
assurance of quality standards. In particular, the role of the military in 
the fisheries sector should be more in monitoring, and surveillance and 
limited to providing security in the deep waters. A collaborative rela-
tionship should exist between the army, public service and other public 
and private agencies in policy implementation rather than competing 
with each other. Fisheries policy implementers should promote collec-
tive action through co-management since it has a developmental focus 
where both government, fishers and other stakeholders act as equal part-
ners in sustainable fisheries management. Management by some form of 
partnership is likely to be an effective and sustainable policy option. This 
partnership arrangement would be able to yield the desired long-term 
returns with the potential for; greater reliability and accuracy of data 
and information, more suitable and effective regulation; enhanced accept-
ability and compliance with management measures; reduced enforcement 
costs; reduced conflicts; and strengthened commitment to and partici-
pation by concerned interested parties. Furthermore, the involvement of 
both purposeful and responsible local, political and bureaucratic leaders 
should be ensured. 

There is a need to implement policies based on established ideal 
bureaucratic rules and principles. The bureaucrats need to resist primor-
dial political pressures and demand for special favours strongly. There is 
a need to improve the working conditions and provide other incentives 
for the public bureaucrats to build their morale and commitment to work 
like in the case of the army or even better. Particularly, improved pay 
packages and equipment may significantly diminish corruption tenden-
cies and promote the proper use of allocated funds. Information and 
communication technology (ICT) should also be implemented in fisheries 
policy. ICT should be utilized to improve access to and sharing infor-
mation, tracking illegal activities, monitoring and surveillance of waters, 
and aiding fisheries database development and management. Gold (2017) 
recommends the establishment of a central unit to track the progress 
of policy implementation. This trend now exists in 25 countries and 
aims to fulfil several functions: (a) performance monitoring by tracking 
progress against key policy priorities by analysing a constant stream of
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departmental performance data; (b). problem-solving through under-
taking field visits and surveys to identify delivery obstacles and flagging 
where additional resources may be needed to address specific problems; 
and (c). progress assessing through supplying heads of government with 
routine progress reports. While most of such units have been located 
at the centre of government machinery, it does not necessarily have to 
be the case. Other such progress track units can be established in key 
ministries or simply created for specific priority programmes. When well-
constructed, these units can contribute to policy implementation, while 
weak units simply lead to additional significant problems. However, care 
must be exercised in generalizing the findings of this study due to limi-
tations in its geographical coverage and small sample size while being 
aware that some of the conclusions have been drawn based on anal-
ysis of publicly available documents. The chapter’s scope is limited to 
capturing fisheries. This is because the NFP (2004) which is our case 
study lays little emphasis on aquaculture, and it is only in 2017 that the 
NFP (2004) was reviewed and upgraded to National Fisheries and Aqua-
culture Policy (NFAP) deliberately emphasizing aquaculture to bridge 
the gaps in fish production from capture sources, and align the NFP to 
Uganda National Development Plan (NDP III) and Vision 2040. Thus, 
the NFAP has embedded more sustainable fisheries and aquaculture prac-
tices. The reviewed national fisheries policy intends to balance sustainable 
exploitation of the fisheries resources while ensuring fish availability for 
both present and future generations without degrading the environment 
(MAAIF, 2017). However, the Parliamentary bill for NFAP is not yet 
passed into law up to date and, thus, is not yet implementable. Hence, 
there is a no evidence of enforcement of the national aquaculture rules 
and guidelines and circular aquaculture practices. Thus, future studies may 
focus on them. 
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1 Introduction 

Sub-Saharan Africa (SSA) is the fastest-urbanizing region in the world. 
The population of the region is increasing at an average rate of 2.7% per 
annum, causing many cities and towns to grow beyond their carrying 
capacities (OECD/FAO, 2016). As a result, city planners and author-
ities are unable to keep up with the rapid change and are faced with 
many governance challenges (Cobbinah et al., 2021; Erdiaw-Kwasie et al., 
2020). Chief among these is improper waste management which is 
complicated by the unprecedented rates of waste generation and changing 
consumption patterns (Oduro-Appiah et al., 2019). This often results in 
environmental pollution, public health concerns and the degradation of
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ecosystems and their regulatory, provisioning and cultural services as lands 
and hydrological systems are turned into waste disposal sites (Cobbinah 
et al., 2021; Wantzen et al., 2019). 

The case of Ghana is no different; waste generation volumes continue 
to increase and a sustainable method for final disposal has not yet been 
found (Debrah et al., 2022). The widespread model in many munici-
palities has been collecting waste from households and commercial areas 
with the assistance of waste management enterprises, both in the formal 
and informal sector, and disposing them in either designated or undesig-
nated dumping sites (Kyere et al., 2019). For designated dumping sites, 
most are not engineered, neither are they properly controlled. Thus, they 
get full in no time and create a new chain of socio-ecological challenges, 
including public health exposure resulting from leachate runoff (Mudu 
et al., 2021). It is in view of these shortcomings that alternative waste 
management models, away from linear models like landfilling, have been 
proposed. One of these is the attempt to introduce the principles of 
circular economy into municipal waste management. 

The adoption of the circular economy in waste management comes 
with many benefits. For instance, Gopinath (2020) reported that the 
implementation of circular economy in England led to an increase in recy-
cling rates from 11.2% in 2000–2001 to 43.7% in 2016–2017. Potting 
et al. (2017) also reported that 93% of all waste generated in the Nether-
lands is processed for new uses with an estimated 79% of the quantity 
going into recycling. This, the authors attributed to the intensive applica-
tion of circular economy principles in the country. Conlon et al. (2019) 
stated that implementation of circular economy creates an avenue for 
the creation of waste-based businesses which creates employment for 
local people. This is affirmed by Nkansah et al. (2015) whose research 
showed that incorporating scrap metals recycling into the manufacturing 
industry has the potential to create employment and subsequently reduce 
dependence on virgin materials for production. 

City authorities in SSA are beginning to appreciate circularity, for 
instance, through composting and recycling with examples in Durban, 
Nairobi and Accra. Notwithstanding, such efforts have not made signif-
icant contribution to sustainable waste management regime (Grant, 
2016). This is evidenced in how key stakeholders like waste collectors and 
waste pickers who are key in waste recovery, for instance, are not formerly 
recognized in the waste institutional framework (Oteng-Ababio et al., 
2017). Moreover, earlier studies on municipal waste management and
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circular economy focused on major cities which are often very complex 
(e.g. Mudu et al., 2021; Njoroge et al., 2014; Sakijege, 2019). This leaves 
a gap in peri-urban communities and presents the opportunity to test an 
improved waste management model in a location that is not as sophisti-
cated, despite undergoing rapid urbanization, and to institute sustainable 
governance mechanisms before the area saturates. 

Against this backdrop, the Green Africa Youth Organization (GAYO), 
a youth-led non-profit which works in environmental sustainability, 
proposed and piloted a circular economy waste management model, the 
Sustainable Community Waste Management (SCWM) model, in New 
Edubiase in 2018 (Ghana NPAP, 2022). The SCWM model was tested 
through a year-long project (Sustainable Community Project), to assess its 
contribution to sustainable waste management. The Sustainable Commu-
nity Project envisions a sustainable community as a community where 
an incentive-based waste value chain is implemented for municipal solid 
waste management. The objectives of the project were to (1) enhance 
stakeholder collaboration and coordination in the waste management 
sector; (2) demonstrate and harness economic opportunities (green jobs) 
in sustainable waste management; (3) create an environmentally conscious 
society that practises sound waste management; and (4) promote zero-
waste in the municipality. In this paper, we assess the SCWM model 
through a review of project reports and interview of project coordina-
tors. Through this, impacts and lessons from the project are documented 
to inform replication of such sustainable waste management models in 
other communities in SSA. The findings presented are useful for planning 
and waste management governance. 

2 Literature Review 

2.1 Origins of Circular Economy Concept 

Despite its present popularity in research and policy, disagreements remain 
over how circular economy should be defined. This could be traced 
to its diverse origins, having stemmed from disciplines like economics, 
ecology and environmental studies (Ekins et al., 2020). The concept 
of circular economy has gained popularity but is more debated among 
scholars in engineering and the sciences as well as organizational studies 
(Henrysson & Nuur, 2021). Governments; non-governmental organi-
zations; national agencies; international organizations like the European
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Union; industry players; and think tanks like the Ellen McArthur Foun-
dation are increasingly championing circular economy in contemporary 
times (Kirchherr & van Santen, 2019). 

A circular economy is defined as “a regenerative system in which 
resource input and waste, emissions, and energy leakage are minimized 
by slowing, closing, and narrowing material and energy loops” (Camilleri, 
2019, p. 2). This can be achieved through long-lasting design, mainte-
nance, repair, reuse, remanufacturing, refurbishing and recycling. This 
contrasts with the widely used linear economy model which is a “take-
make-dispose of” model. The circular economy model has been proposed 
as a viable alternative and has been the subject of development debates 
since the mid-1900s when calls for environmental conservation started to 
gain momentum (Kreienkamp, 2019). 

The concept has been deeply ingrained in the global development 
agenda: sustainable development goal 12 (sustainable consumption and 
production) (Conlon et al., 2019). Two key factors are paramount in 
transforming economies to become more circular: balanced utilization of 
resources and effective waste management (Smol et al., 2020). In that 
vein, the circular economy model aims at closing the product value chain 
at all phases of the product’s life span and ultimately returns waste into 
the product value chain (Abad-Segura et al., 2021) Different aspects of 
these two factors relate to different stakeholders in the waste manage-
ment sector such as governance institutions, producers, consumers, 
waste management service providers, researchers, innovators, the media, 
civil society organizations and more. Salmenperä et al. (2021) explain 
that dialogue between these multiplicities of stakeholders, resource and 
knowledge-sharing as well as the illustration of the economic benefits of 
circular economy are equally key to the successful implementation of the 
model. These key factors were inculcated into the SCWM model which 
was tested through the Sustainable Community Project in New Edubiase. 

2.2 Circular Economy Adoption Across Regions 

Literature on the adoption of the circular economy model in waste 
management has varied from region to region. For example, in Europe, 
Smol et al. (2020) opined that for the circular economy principles to be 
effectively incorporated into the water and wastewater sectors, the existing 
4Rs (reduce, reuse, recycle, recover) needed to be extended to include 
“reclaim” and “rethink”. The authors explained that the integration of
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“reclaim” and “rethink” will ensure that all circular economy implemen-
tation in the wastewater sector will be more comprehensive, touching 
on the technological, organizational and societal aspects. In the produc-
tion and waste management of tires through the circular economy model, 
Araujo-Morera et al. (2021) proposed the use of the 7Rs (reduce, reuse, 
recycle, redesign, renew, repair, recover). The authors expounded that 
for sustainable usage of the tires, they must be redesigned to reduce fuel 
consumption; pollutant emissions and maintain road safety. The authors 
also asserted that the tires ought to be manufactured from renewable 
sources (Russian dandelion and Guayule) to reduce the dependence on 
fossil fuels. The authors also proposed the reuse of alternative chemicals 
(fillers) in the manufacturing process whiles old and worn-out tires could 
be recovered and repaired for reuse. These measures will ensure that the 
components of the tires remain in the production cycle even after their 
lifespan has elapsed. 

In Asia, Sri Lanka’s approach to the implementation of circular 
economy in the waste management sector is through social entrepreneur-
ship. For example, social enterprises in the country are empowered to 
upcycle discarded banana peels into waste fibres and other social enter-
prises also collect high-density polyethylene and low-density polyethy-
lene plastics and upcycle them into plastic packaging materials, such as 
gunny bags, curtains and old sarees (Jayasinghe & Liyanage, 2018). In 
war-affected communities in the country, women receive second-hand 
clothing from the United Kingdom and redistribute them for reuse. This 
approach towards the adoption of circular economy principles in the 
country creates employment for women who are engaged in the reselling 
of these clothes. In so doing, materials initially considered waste are rein-
troduced into the production value chain. This helps to limit the amount 
of waste disposed into the environment (Conlon et al., 2019). 

In  the case of SSA, Buch et al.  (2021) argued that inclusivity is key 
in the implementation of circular economy. This could be done through 
the establishment of cooperative organizations. The authors indicated that 
informal waste workers, such as waste collectors and waste pickers, play 
an important role in the waste value chain. They recover, refurbish, repair 
and reuse the waste in landfills to reduce the amount of waste discarded 
into the environment. Thus, they should be recognized by government 
institutions to incorporate them into the circular economy model. The 
authors explained that their recognition and integration into the formal
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waste sector would help increase waste upcycling rates. In Uganda, Joshi 
et al. (2019) suggested a decentralized circular economy model of plastic 
waste management. The authors indicated that it is more cost-effective to 
patronize the services of waste pickers who sort through waste at dump-
sites to recover sellable materials, including glass, plastic and metals in 
production. This approach is more efficient in many poor regions thus 
ensuring that disposal, collection, remanufacture and use of materials 
take place in the same community. In Tanzania, Aparcana (2017) also  
advocated for the inclusion of the informal sector due to their immense 
contribution to waste collection and disposal. In Kenya, the adoption of 
circular economy principles touched on the complete ban of deforesta-
tion for charcoal production and the recycling of organic waste, such as 
coconut husks, to make charcoal briquettes. This has helped reduce defor-
estation and generated employment in the production and sale of these 
briquettes (UNEP, 2019). 

Ghana also adopted a renewable energy act (Act 843) which among 
others, has a goal to increase the renewable energy sources in the energy 
mix in the country to 10% by 2030 (GoG, 2019). This has incentivized 
many to explore the recycling of organic wastes like coconut husk and 
palm kernels into charcoal briquettes (Bonsu et al., 2020). Others also 
convert organic waste into compost, a practice which is gaining trac-
tion (Doe et al., 2023). Plastics are also recovered by waste pickers from 
landfill sites and sold to recycling companies through middlemen (Oduro-
Appiah et al., 2019). These plastics are then recycled into products like 
chairs and bowls. Some are also upcycled into sustainable fashionable 
products like raincoats while old clothes are redesigned and resold on 
the market to prevent dumping in landfills (James & Kent, 2019). Scrap 
metals are recovered and either reused or repurposed for other functions, 
such as copper wires and iron rods (Nkansah et al., 2015). These various 
efforts are, however, sector specific and not well coordinated. 

2.3 Towards Circular Economy Models in Sub-Saharan Africa 

Many circular economy models have been proposed over the years. There 
have been decision-making support models (e.g. Ghinea & Gavrilescu, 
2010; Karmperis et al., 2013), life cycle assessment models (e.g. Gentil 
et al., 2010; Kulczycka et al., 2015; Winkler & Bilitewski, 2007), input– 
output models (e.g. Towa et al., 2020), cost–benefit models (e.g. Di 
Foggia & Beccarello, 2020) and others have been integrated approaches
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(e.g. Shamshiry et al., 2011). Most of these models have proven to be 
quite effective, however, they were proposed for the Global North. As 
a result, they may not fit the SSA context since there are geographic 
differences and waste compositions and volumes also differ. In devel-
oped countries, for instance, paper and cardboard make up the greatest 
percentage of waste (Karim & Wetterhan, 2020) but in SSA, organic 
waste forms the greatest component in the waste stream (Adu-Boahen 
et al., 2014). This suggests that a working waste management model has 
to be tailor-made for SSA cities. 

In addition, circular economy initiatives in SSA have often been overly 
centralized, with workers in the informal sector poorly engaged and 
remunerated despite their immense contribution to waste collection and 
recycling (Oduro-Appiah et al., 2019). This is why Joshi et al. (2019) call 
for a decentralization of the waste management regime in SSA. Ghana 
National Plastic Action Partnership (Ghana NPAP, 2022) also advocates 
for effective collaboration between all stakeholders to promote good 
governance, behaviour change, innovation and resource mobilization for 
addressing plastic pollution in Ghana. 

In Ghana, the Informal Service Chain model and the Extended 
Producer Responsibility framework were proposed by Oduro-Appiah 
et al. (2019) and Quartey et al. (2015), respectively. Despite the novelty 
of these models, they place emphasis on individual actors in the waste 
management sector, such as waste collectors or city planners. However, 
managing municipal waste in a sustainable way requires a careful consid-
eration of the different actors and stakeholders in the waste management 
sector, their functions, their interrelations and how their roles coalesce in 
decision-making (Durán & Messina, 2019). Waste management touches 
on economy and ecology, and thus it is plausible that all relevant 
stakeholders are involved in its planning and operationalization. 

3 Materials and Methods 

3.1 The Sustainable Community Waste Management Model 

The SCWM model adopts a comprehensive and systems approach to 
waste management (Fig. 1). It is premised on the argument that 
sound municipal waste management cannot be achieved without inclusive 
and active stakeholder and citizen involvement. While stakeholders often 
have decision-making powers, improving citizens’ knowledge on waste
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Fig. 1 Sustainable Community Waste Management framework 

and the environment also promotes greater community responsibility in 
environmental conservation and helps make implemented interventions 
sustainable over the long term. 

Sustainable municipal waste management is complex, traversing 
multiple sectors, including environmental management, health, disaster 
reduction and employment among others with the various stakeholders 
in these sectors. Systems thinking presents an approach for viewing these 
multiplicities of sectors and stakeholders, including end-users, and the 
interactions between them collectively rather than as individual parts.
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This has been one of the main gaps in earlier circular economy waste 
management models. 

The SCWM model is anchored on systems thinking, which is expected 
to promote sustainable waste management, providing optimized bene-
fits for nature such as biodiversity conservation, society such as improved 
human health and economy such as employment and income. This may 
include promoting waste recovery and recycling. The sustainable waste 
management advanced must also be tailor-designed for the community 
in which it is implemented, considering the specific conditions in the 
community, such as the waste composition and which products could be 
recycled from them. 

The model depends greatly on constant sensitization and engagement 
of both top-level stakeholders and citizens at the community level. This 
is expected to promote inclusivity of stakeholders from all levels and 
all sectors in waste management discourses, decision-making platforms 
and in dialogues. In practice, promoting inclusivity may include ensuring 
that economically vulnerable groups such as people with low skills, waste 
collectors and waste pickers, who are dependent on waste for their liveli-
hoods are formally recognized, included and given room to operate in 
the waste management sector. This also includes ensuring that those who 
operate in the waste management sector, especially informal workers, 
are not exploited and promote their well-being. Additionally, it helps 
obtain feedback useful for promoting sound waste management as well 
as improving the knowledge of locals apart from ensuring that the waste 
management is not top-down. 

3.2 Case Site Description: New Edubiase 

New Edubiase is the capital of the Adansi South District in the Ashanti 
Region of Ghana (Fig. 2). The community has a total population of about 
20,000 people, with the majority being youthful. Most residents of the 
town are employed in the agricultural sector and cultivate food crops like 
tubers and vegetables and cash crops like cocoa. A significant number of 
the populace are also employed in the services sector. New Edubiase also 
falls within the rainforest zone of Ghana and as such is characterized by 
semi-deciduous forests and thick vegetation. Notwithstanding, there has 
been significant land use change and little virgin forests remain outside 
the forest reserves in the outskirts of the town.
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Fig. 2 Map of districts in Ashanti Region indicating the location of Adansi 
South District 

The justification for choosing New Edubiase is that the town is one of 
the rapidly urbanizing areas in the Ashanti Region of Ghana and exhibits 
many of the characteristics of the average communities in Ghana. The 
town has been one of the communities sorely saddled with waste manage-
ment challenges. It is asserted that only 1.6% of household wastes are 
properly collected and 61.8% of residents disposed of their solid and liquid 
waste through open space dumping, including into rivers and streams 
(ASD, 2014). A significant percentage also engages in open burning. 
While these practices lead to environmental pollution and ecosystem 
degradation, they also pose a multiplicity of health hazards such as high 
exposure to respiratory ailments and hygiene-related diseases like diar-
rhoea and cholera (Addo et al., 2017). A waste composition analysis 
was conducted prior to the implementation of the Sustainable Commu-
nity Project which revealed that organic waste (44%) forms the greatest 
percentage of wastes in New Edubiase (Fig. 3).

3.3 Data Sources and Collection 

A cross-sectional study design was adopted. Primary data was collected 
from project coordinators through interviews while secondary data was
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Fig. 3 Waste composition of New Edubiase before project implementation in 
2018 (Source SCP Edubiase Final report)

obtained from project reports. The interviews were conducted virtually 
between April 25 and June 31, 2021. The collection of primary data was 
limited to project coordinators because some of the project reports were 
already prepared with the help of resident surveys. This way, the inter-
views conducted for this study helped to validate some of the results 
in the project reports as well as ask emerging curious questions. The 
sampling approach adopted then was purposive. Six project coordinators 
were interviewed in all in the English language. 

3.4 Data Analysis 

The interviews were analysed using the narrative analysis method 
according to Stuckey (2014)’s three-tier qualitative data analysis 
processes. A few key quotes from respondents were used as evidences to 
buttress some points that emerged. The data entry and processing were 
done in Microsoft Excel.
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Fig. 4 Theory of change analytical framework 

The theory of change framework was also used, as an evaluative frame-
work, to assess the impact of the Sustainable Community Project, which 
was implemented from January to December 2018. The theory of change 
underlies most community-based projects either implicitly or explicitly. 
According to Morra-Imas et al. (2009), the theory of change is useful 
in that it helps in building “a commonly understood vision of the long-
term goals, how they will be reached, and what will be used to measure 
progress along the way”. By feeding the model with quantitative and qual-
itative data, the model helps to measure the results of an intervention 
against the baseline conditions that were initially encountered. 

Since the SCWM model was tested through the Sustainable Commu-
nity Project, the theory of change enabled us to show the link between 
the inputs, activities, outputs and outcomes of the project (Fig. 4). This 
helped to show the resulting impacts made from the project and conse-
quently, the usefulness and potential of the SCWM model. The results 
were presented with a discussion of the four objectives of the Sustainable 
Community Project, including what was done under each, the outcomes 
and impacts achieved and the challenges and gaps that remain. 

3.5 Study Limitation 

The study’s main limitations were that many of the outcomes of the 
SCWM model implemented through the Sustainable Community Project 
were not statistically tested to fully understand the full benefits and 
disbenefits, if any, of the model. This was because of limited financial 
and human resources. Nonetheless, this review has offered insights into 
how a circular economy model adopting a systems thinking approach can 
be useful for sustainable municipal waste management.
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4 Results and Discussions 

4.1 Enhancement of Stakeholder Collaboration and Coordination 

Many stakeholders are involved in municipal waste management, and each 
have their interests and functions. There are those with regulatory func-
tions, such as government agencies; those with profit orientations such as 
producers and businesses; those with functions in the waste collection and 
recycling phase such as waste service providers and recycling companies; 
and those who are not-for-profit like non-governmental organizations 
and community-based organizations. Waste management may also have 
strong linkages with spatial planning (Cobbinah, 2017), environmental 
protection, water governance (Wantzen et al., 2019), employment among 
others (Bai et al., 2017). This underscores why it is necessary to bring all 
these different stakeholders together to work hand in glove to promote 
sustainable municipal waste management. 

As a first step to piloting of the SCWM model in New Edubiase, a 
stakeholder mapping was done to identify who the main actors in the 
waste management regime in the town are and to develop strategies 
for engaging them. The local government administration, Adansi South 
Municipal Assembly, were the first to be contacted through writing which 
was followed up with in-person visits. They were first to be contacted 
because they have the legal mandate to manage communities under their 
jurisdiction, including New Edubiase, and they are recognized by the 
local people and have their trust (Musah-Surugu et al., 2019). Contacts 
were established with the Environmental Health and Development Plan-
ning departments as well as assembly members in the municipality who 
represent various electoral areas. Through a snowball approach, other 
stakeholders were identified, including traditional authorities and local 
waste management enterprises from both the formal and informal sectors. 
Table 1 details all stakeholders who were identified and engaged and their 
mandated functions. The exercise also helped to understand each stake-
holder’s interests and level of influence which helped to determine how 
each should be strategically engaged.

By rallying these multiplicities of stakeholders, including residents, 
around a common vision of promoting sustainable municipal waste 
management, it optimized the waste management regime in New 
Edubiase, with each stakeholder playing their distinct functions within 
the framework of the SCWM model. The Ecological Solid Waste Manage-
ment Committee established which was made up of officers from the local
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Table 1 List of stakeholders engaged in the project and their functions 

Stakeholder Nature of role Function 

Adansi South 
District 

Planning/ 
regulatory 

They have political and administrative authority 
under the 1993 Local Government Act 462 to 
lead planning and development in the district 

Traditional 
authorities 

Regulatory They are customary institutions whose key 
function is promoting the welfare of their 
community members 

Assembly 
members 

Planning They are elected officials who act as the link 
between communities and the local government 
administration, advocating for development 

Informal waste 
workers 

Waste 
collection 

They are made up of individuals or small 
enterprises who use small or low-technology 
equipment, often engaging in waste collection, 
sorting, trading and even processing 

Zoomlion Limited Waste 
collection 

Zoomlion is a waste management company in 
Ghana focusing on waste collection, environmental 
sanitation and more recently, waste recycling 

Market leaders Waste 
generation 

They are vendors in the marketplace who have 
been selected by their peers to be leaders to 
coordinate their activities, often relating to the 
specific goods they trade in and represent their 
interests in forums 

Households Waste 
generation 

Households comprise of one or several persons 
living within the same dwelling

government administration as well as traditional leaders, formulated by-
laws for governing waste management practices in the town. This also 
helped to promote sound waste management practices. 

Despite their different vested interests and varying powers, under-
standing of the benefits of the SCWM model such as the prospects 
of green jobs, incomes and other socio-economic benefits were key 
incentives that won stakeholders’ cooperation. This helped to show that 
advancing waste management in an inclusive and systems way is likely 
to help achieve a sustainable municipal waste management regime. On 
another hand, promoting inclusion in waste management will also help 
to promote the interest of informal waste workers who often work in 
poor conditions, are abused and cheated (Oduro-Appiah et al., 2019). 
Studies have shown that ultimately, this promotes social cohesion and has 
positive implications for addressing crime and insecurity as people earn a 
decent living (Sembiring & Nitivattananon, 2010).
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Due to their key position and powers as the development and spatial 
planning lead in New Edubiase, the Adansi South Municipal Assembly 
was expected to take a leading role among the stakeholders. The Local 
Government Act 462 of 1993 states that waste municipal assemblies are 
responsible for the management of all waste generated in each district. 
However, it was challenging getting departments like the Environmental 
Health and Development Planning to take the leading role as expected 
despite many efforts. The factors accounting for this were many. The 
national building regulation of Ghana, LI 1630 of 1996, states that “A 
building for residential, commercial, industrial, civic or cultural use shall 
have a facility for refuse disposal, a standardized dustbin, and other recep-
tacles approved by the assembly in which all the waste generated shall be 
stored pending final collection by the trucks to final disposal site” (GAYO, 
2021, p. 13). This policy evidences the linear model (landfilling) in waste 
management in Ghana which informs the development of the Municipal 
Medium Term Development Plan for most municipalities. In this sense, 
the piloting of the SCWM model became a conflict to the policy orienta-
tion of the assembly, which impacted the commitment of officers to the 
smooth implementation of the model. 

There were also some scepticisms over the green job prospects avail-
able in the waste management sector. Although this was communicated 
with examples implemented in other regions at several forums from the 
onset of the project, it was not until the materials recovery facility (MRF) 
(Fig. 5) was constructed and the trainings begun that these outputs like 
the recycled products, including plastics backpacks and raincoats, could 
be seen. Thus, some stakeholders were not always high on enthusiasm, 
especially with their respective functions to attend to, which affected the 
project timeline. Green jobs were a key incentive in the project, beginning 
with the construction of the MRF. Even though it took time engaging 
traditional authorities and some assembly members to secure a piece of 
land for the MRF, it would have been better for the project if it was 
delivered early on. This implies that as important as communication is, 
it is not enough to maintain enthusiasm, especially when advancing a 
waste management model that goes against the status quo. Thus, in any 
future replication of the SCWM model, it will be plausible for outputs 
like the MRF and other green jobs and products to be delivered early on 
for stakeholder buy-in and cooperation.
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(b) (a) 

Fig. 5 Materials recovery facility a Plan. b During construction 

4.2 Economic Opportunities in Sustainable Waste Management 

By piloting the SCWM model, the economic potential in waste recycling 
was demonstrated. Under linear waste management models, economic 
opportunities largely exist in providing waste management services like 
waste collection and disposal. However, a circular economy model opti-
mizes these and opens an array more in waste recovery, sorting and 
recycling. 

In New Edubiase, informal waste collectors were trained to enhance 
their work while others were trained in waste sorting and recycling. 
Regarding recycling, some were trained in the recycling of plastic waste 
into products like backpacks, handbags, raincoats, curtains, aprons and 
other recycled arts products. Compost was also made from organic waste. 
Some of this compost was tested on vegetable farms near the MRF. The 
compost production received great welcome due to its potential useful-
ness for residents, majority of whom are farmers. The construction of 
the MRF also helped in changing perceptions around waste, including 
perceiving them as resources that can be used to make other useful 
products. For instance, the conversion of organic waste into compost 
impressed farmers in the community who find the cost of agrochemicals 
too expensive. 

Some people cannot afford the government compost, so they find the compost to 
be very good for them, which is why we are increasing it [the production] since 
the project officially ended. [Sustainable Community Project Coordinator, 
New Edubiase]
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Some organic wastes were also used to make fuel briquettes for domestic 
use. Over the project duration, 500 kg of compost were produced while 
20 tonnes of plastic sachet waste were recycled which were sold at an 
exhibition (Fig. 6a), raising GHC38,970 in revenue. 

The project also had an output on green enterprise development. As 
part of this, there was financial literacy, sales and marketing training 
which were undertaken to help green entrepreneurs connect better to 
the markets and maximize profits. As a result, employment avenues 
were created, and four individuals were provided capital and technical 
support to start their own green business enterprises. The impact made 
in the enterprise development efforts were mainly providing employment 
avenues for individuals. In all, 40 people (26 females and 14 males) 
directly received employment through the project (Table 2). These bene-
ficiaries were able to make income, including the project implementers 
successfully securing a e1000 deal for the delivery of over 100 pieces 
of recycled arts products to be sold at the Christmas Market in Köln,

(a) 

(b) 

Fig. 6 Recycled arts products a During launch and exhibition. b During sale 
at the Christmas Market in Köln, Germany 
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Table 2 Breakdown of 
direct green jobs created Male Female 

Briquette-making 6 
Recycled arts 2 15 
Compost-making 8 5 
Project support 3 1 
Total 13 27 

Source SCP Edubiase Final report 

Germany (Fig. 6b). The development of green business enterprises and 
training organized for waste workers also helped to erode some of the 
negative perceptions that cloud their activities such as waste work not 
being a decent livelihood, having poor remuneration and with people in 
the sector not having dignity (Coletto & Bisschop, 2017) since many 
community members expressed interest in enrolling in the training on 
making products from plastic waste, more than the project had capacity 
to host. 

Before we completed the MRF, many parents and some of the stakeholders had 
already submitted names of their wards they wanted us to train to make the 
bags and aprons from the sachet waste, even though we couldn’t train all of 
them at once. This was surprising because before, not many people wanted to 
work with the waste, even with Zoomlion. [Sustainable Community Project 
Coordinator, New Edubiase] 

Regarding gaps, although the compost yielded very positive outcomes 
when tested in vegetable gardens on the MRF, it needs to be taken 
through laboratory testing and certification is needed from the Ministry 
of Food and Agriculture, Ghana, before it can be made available to 
farmers on commercial basis despite their eagerness to use it. The project 
had focused only on making fuel briquettes and compost from organic 
waste. However, this can be expanded as organic waste can also be used 
to make animal feed for poultry farming (Truong et al., 2019) or used  
as biogas to produce energy (Atelge et al., 2020). In addition, recycled 
arts products like backpacks, raincoats and aprons were welcomed by the 
community during the exhibition; however, a market analysis is needed to 
understand its acceptability and to guide its uptake as a sustainable busi-
ness. Furthermore, individuals trained in enterprise development within
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the waste value chain will need a lot of support by way of technical and 
financial services. This can be provided by enhancing collaboration with 
the Ghana Enterprises Agency (formerly known as National Board for 
Small-Scale Industries) which has decentralized offices in districts across 
Ghana. 

4.3 Promotion of Sound Waste Management Practices 

A key part of the Sustainable Community Project in New Edubiase was 
residents’ sensitization on waste and the environment and proper waste 
disposal practices. Since the project hinged on community members’ 
ability and willingness to segregate wastes at the source and properly 
dispose of them, intensive house-to-house awareness-raising campaigns 
and school and media campaigns were embarked on. After a series of 
sessions, waste bins were distributed to households and a dry run was 
tested. Four people were engaged in the community waste management 
education over the duration of the project. Six thousand people from over 
1300 households were sensitized on proper waste management practices 
and environmental conservation. This was independent of the periodic 
radio and school outreaches. As outcomes, these efforts helped to signifi-
cantly reduce waste volumes sent to landfills and the improper disposal of 
wastes on lands and into hydrological systems (Fig. 7). 

At first, sights of heaps of waste in public spaces and the markets were very 
common but they are rare now. This has been one of the most visible impacts 
of the project. [Programmes Manager, GAYO]

While most project outputs were implemented in a few weeks or months, 
the sensitization efforts lasted for about 7 months over the project 
duration, which the project’s progression is significantly attributed to. 
Through the sensitization efforts and the collaborative work of the 
Ecological Solid Waste Management Committee, open burning was 
significantly curtailed while activities that pollute the environment, such as 
dumping of refuse into streams, were also reduced. This was because citi-
zens became more environmentally aware, and more people behaved in a 
pro-environmental way which is important for the long-term sustainability 
of the project outcomes. Other studies by Alipour et al. (2015) using  
the case of Iran and Debrah et al. (2021) in a review of waste manage-
ment in developing countries made similar conclusions and advocated
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Fig. 7 Waste disposal practices (Source SCP Edubiase Final report)

for waste management and environmental education to be included in 
school curriculums. This notwithstanding, appropriate policy formulation 
and law enforcement are equally key to fostering and maintaining pro-
environmental behavioural change in any community. The work of the 
Ecological Solid Waste Management Committee had helped to develop 
byelaws to guide waste management but enforcement was greatly missing 
due to human resources constraints. 

In addition, some degraded forests were reforested. In all, about 855 
acres of lands were reforested and planted over the duration of the project. 
These helped regulate the climate in the community and improve thermal 
comfort, conserve and foster biodiversity, improve air quality and increase 
the carbon sinks in the face of the global climate crisis. However, quanti-
tative studies will need to be conducted to deduce the specific impact by 
way of ecosystem services delivery of these restored forests. 

4.4 Promotion of Zero-Waste 

In zero-waste, “We aim to send nothing to a landfill. We reduce what we 
need, reuse as much as we can, send little to be recycled, and compost 
what we cannot” (GAYO, 2021, p. 17). In the Sustainable Community
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Project, zero-waste was primarily advanced through waste segregation at 
source and recycling. Several authors have demonstrated that most munic-
ipal solid wastes in Ghana are organics (e.g. Miezah et al., 2015; Richard  
et al., 2021; Seshie et al.,  2020). With 67.4% of households depending on 
wood-based fuels as a source of energy (Bawakyillenuo et al., 2021) and  
44.7% of people also engaged in agriculture (ILO, 2020), there is oppor-
tunity to advance the recycling of organic wastes into fuel briquettes and 
compost, respectively. Plastics, being one of the major waste components, 
are also recycled into recycled arts products such as raincoats and bags 
(GAYO, 2021). 

Waste segregation at source, which was not widely practised at the time 
of the project onset, was introduced in New Edubiase which made recy-
cling efforts more effective (Fig. 8). Several residents now practice waste 
segregation which helps enhance waste collection and recycling, which 
hitherto was little known in New Edubiase. These efforts also helped to 
improve waste collection since waste was better disposed of and waste 
workers had been trained on how best to go about their activities. 

A major project output was the construction of the MRF. A 2-acre 
piece of land was procured with the assistance of the traditional authori-
ties and some assembly members for the project. Arrangements were then

0 

10 

20 

30 

40 

50 

60 

Always Do not segregate 
at all 

Sometimes Segregate only 
sachet water 

plastics 

Segregate only 
organic waste 

Before project (2018) After project (2019) 

Fig. 8 Waste segregation practices (Source SCP Edubiase Final report) 
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made with some households and market women to divert their waste to 
the MRF rather than to landfills. The MRF had the capacity to take and 
process about 2 tonnes of waste each week which is why the volume 
of waste diverted there had to be controlled. At the facility, there were 
separate spaces for the processing of different wastes, be it organic or 
plastic. The MRF became an innovation hub for the project showing the 
usefulness of wastes and creating employment avenues for informal waste 
workers together with unemployed youth and women who were trained 
to recycle waste into various green products. 

Despite the potential of fuel briquettes, such as helping to reduce 
deforestation, having better heat value and being healthy for use since 
they emit minimal smoke, residents were not as enthusiastic about them as 
they are about the compost. This needs to be studied to understand how 
their acceptability can be improved as better alternatives to traditional 
charcoal and firewood. Education on the dangers of firewood through 
smoke emissions also needs to be increased. 

In addition, the MRF was sited quite distantly (about 6 km) from 
the central areas of the town as it was difficult to secure land near the 
town centre. Although it is plausible to have waste disposal sites in the 
outskirts of communities, the nature of the MRF not posing the health 
dangers landfills may pose and being an innovation and recycling hub 
also implies that it is better to have it close by so that recycled products 
are readily available to the market. Thus, the remote location increased 
the cost of transporting wastes to the MRF. This defeated the benefit 
of keeping waste management decentralized so that wastes are managed, 
included sorting and recycling, at the community level rather than kilo-
metres away so costs are kept minimal as well as for local people to exploit 
the opportunities available. Also, the MRF was not easily visible to stake-
holders and community members which meant that the project team had 
to put in extra effort to communicate the project’s outputs. Perhaps, if 
the MRF was located close enough to the busy areas of the town, it would 
have helped to gain even higher cooperation from the community since 
evidence of the benefits of the project could easily be seen. 

In the Sustainable Community Project, waste reduction was not 
explored as a key output as part of advancing zero-waste. However, there 
is opportunity to cut down on single-use food and drink containers, 
reuse old clothing as done in Sri Lanka and replacing especially plastic 
packaging with reusable bags (Conlon et al., 2019). In a broader sense,
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this requires policy re-orientation at the national level such as a ban on 
single-use plastics. 

5 Conclusions and Lessons Learned 

This study was advanced to review a circular economy model, the SCWM 
model, which was piloted in a project dubbed the Sustainable Community 
Project in New Edubiase, Ghana. The model was developed to enhance 
stakeholder collaboration in the waste management sector, demonstrate 
the economic opportunities in sustainable waste management, foster 
sound waste management practices and promote zero-waste. 

From the review, we note that factors such as inclusiveness of both 
stakeholders and the community as end-users as well as intensive sensiti-
zation, which were key principles of the SCWM model, helped in raising 
environmentally conscious residents and promoting sound waste manage-
ment practices. We also make the conclusion that despite the importance 
of communication, delivering visible and tangible outcomes of zero-waste 
such as green jobs and products early on help to maintain stakeholder 
enthusiasm and support. This is critical as the status quo of the waste 
management regime does not directly support zero-waste and as such that 
promise of better need to be evidenced early on. The economic opportu-
nities in zero-waste such as waste sorting and recycling plastics into bags, 
curtains and aprons and organic waste into compost and fuel briquette 
help to change negative perceptions around work in the waste sector. 

Specific lessons learned include the following: 

1. Advancing a circular economy waste management model at the 
local level in Ghana is challenging because it contradicts the present 
linear model which relies on disposing wastes in landfills. However, 
adopting a systems approach and promoting inclusivity as was done 
in the SCWM model in New Edubiase helps to obtain stakeholder 
buy-in and cooperation. This helps to leverage on the expertise 
and resources of stakeholders, including district assemblies, assembly 
members, traditional authorities, formal/informal waste workers, 
the media, residents, among others to promote circular economy. 

2. Even so, delivering key benefits of circular economy such as the 
green job prospects available in waste collection, sorting and recy-
cling early on helps to give more impetus for the adoption of models
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like the SCWM model and to maintain stakeholder interest and 
cooperation. In this sense, green jobs available in circular economy 
are key incentives for stakeholders and residents and the earlier they 
are produced, the better. 

3. A circular economy waste management model, even the SCWM 
model, works best when it can be modified to suit each distinct 
locale. This is because waste compositions may differ from place to 
place and as such the same interventions may not be applicable for 
every community. 

4. While waste such as plastics and organics can be recycled into 
various products like backpacks and compost, respectively, deciding 
on which ones to invest in a circular economy model ought to be 
informed not only by the municipal waste composition but also 
by which products will likely be in demand. In the case of New 
Edubiase for instance, the charcoal briquettes produced under the 
SCWM model were not as well received by the community as the 
compost. 

5. A municipal waste management model that is sustainable ought 
to factor in urban environmental change and population growth 
especially in the city or town’s context in the planning processes. 
This will help in the siting and allocation of enough space for 
the collection and transportation of waste and the development of 
infrastructure such as MRFs. In the experience of New Edubiase 
during the piloting of the SCWM model, the MRF had to be sited 
6 km away from the town centre as the urban plan had not made 
provision for handling waste management. 

6. Decentralizing municipal waste management and allowing local 
stakeholders to play active roles helps make waste management more 
effective and enable local people to harness the opportunities avail-
able in circular economy. Notwithstanding, having the support of 
central government, such as in instituting legislations like banning 
single-use plastics, can help make implementation at the local level 
easier. 

Future research can focus on undertaking quantitative studies to fully 
understand the benefits of some of the outcomes of circular economy 
models like the SCWM model such as the tonnage of waste reduced that 
would have otherwise ended up in landfills and the associated cost savings
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as well as forests conserved because of the use of charcoal briquettes recy-
cled from organic waste rather than traditional charcoal produced through 
deforestation and associated ecosystem services. Accessing the accept-
ability of recycled products such as fuel briquettes, compost and recycled 
arts products like bags, aprons, curtains and raincoats through surveys 
can also be studied. Furthermore, future research can explore the feasi-
bility and cost–benefit analysis of reducing single-use plastics, including 
for packaging. 
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