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ARTICLE INFO ABSTRACT

Recei"eilo May 1021’ The interest of this study lies in the fact that the transition from a linear to a circular economy is of key interest
Accepted 04 October 2021 in relevant business and academic fields, although the circular economy is an emerging issue and theoretical and
Available online 10 February 2022 empirical research has been limited until recently. However, circular business models are receiving more and more
DOL: 10.5295/cdg.211492mg attention, and it is therefore strategically necessary to develop tools that facilitate their implementation. There-

fore, because of increasing interest amongst research in the circular economy and sustainability, the purpose of
the present study and its strength lies in the systematic presentation of both of these specific academic streams.
The approach was qualitative and based on a systematic literature review. We examined several areas in which
the circular economy has a place. We highlight sustainability, consumer behaviour, innovation, remanufacturing,
operations management, supply chains, intellectual capital, 3D printing, big data, and recycling. We also consider
drivers, challenges, the relationship between circular economy and small to medium-sized enterprises, and the
influence of circular economy in specific sectors such as textiles and food. It is hoped that the study will facilitate
a possible sustainable solution that contrasts with the current linear model of production and resource manage-
ment. The circular economy has the potential to create positive synergies in economic, social, and environmental
areas, despite its recent origin.

JEL: Q56, M11
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RESUMEN

Elinterés del presente estudio radica en que la transicién de una economia lineal a una circular tiene gran influen-
cia tanto en los dmbitos empresariales como en los académicos, aunque la economia circular es un tema emergente
y la investigacion tedrica y empirica ha sido limitada hasta hace poco. Si bien, los modelos empresariales circulares
estan recibiendo cada vez mds atencion, por lo que es estratégicamente necesario desarrollar herramientas que
faciliten su aplicacion. Por ello, debido al creciente interés de la investigacién hacia la economia circular en térmi-
nos de sostenibilidad, el objetivo del presente estudio y su principal fortaleza reside en la presentacion sistemdtica
de estas dos corrientes académicas especificas. El enfoque aplicado fue cualitativo y se baso en una revision sis-
temdtica de la literatura. Estudiamos varias dreas en las que la economia circular tiene cabida. Entre ellas destaca-
mos la sostenibilidad, el comportamiento de los consumidores, la innovacion, la remanufacturacion, la gestién de
operaciones, las cadenas de suministro, el capital intelectual, la impresion 3D, el big data y el reciclaje. También
consideramos los impulsores y los retos, existentes entre la economia circular y las pequefias y medianas empresas,
asi como la influencia de la economia circular en sectores especificos como el textil y el alimentario. Se espera que
este estudio proporcione una vision sostenible que contrasta con el actual modelo lineal de produccion y gestiéon
de recursos; ya que la economia circular tiene el potencial de crear sinergias positivas en los ambitos econémico,
social y medioambiental, a pesar de su reciente origen.
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1. INTRODUCTION

The reason that justifies the need for the circular economy (CE)
lies in the increase in the world population and the manufacture
of consumer goods that are summarily discarded, probably because
of the rapid and dynamic technological change. All of this is seri-
ously affecting the environment (Allwood et al., 2011). Humanity is
facing serious ecological problems — climate change, pollution, de-
forestation, soil degradation, species extinction and the loss of bio-
diversity. Immediate action must be taken to compel the sustainable
use of natural resources and the recycling of waste. This will protect
the planet and its resources, and the CE can play a part.

This background highlights the importance of addressing
what is presently a significant research gap. It is hoped that the
provision of an integrated theoretical CE framework will con-
tribute to the United Nations Sustainable Development Goals
(SDGs) for 2030. At the same time, the CE favours competitive-
ness and innovation, leading to desirable corporate financial
returns and further economic development (United Nations,
2015). The present study recognises the importance of SDG
number 12 —“responsible production and consumption”—
which seeks both economic growth and sustainable develop-
ment. A radical change in current modes of production and con-
sumption is needed.

The aim of the present study and its strength lies in the sys-
tematic presentation of a specific academic theme, the CE and
sustainability so that it can be explored in greater depth. The
study provides an overview of the topic and sets an agenda for
future research.

The remainder of the study is organised as follows. Section 2
provides the background to the CE, as well as a definition of the
concept itself. Section 3 presents the study methodology, includ-
ing the selection and analysis of the sample. The results are dis-
cussed in Section 4. The CE is considered in relation to a series
of dimensions that have acquired great importance within the
literature. Section 5 contains the most relevant conclusions and
the most significant contributions of the study. Its limitations,
future research directions and managerial implications also can
be found in Section 5.

2. THE CIRCULAR ECONOMY
2.1. Background to the Circular Economy

Because of the projected population increase, it is expected
that the demand for raw materials will double in the next forty
years (EC, 2018). The demand for energy will also increase, as
there is a positive correlation between greater wealth and energy
consumption (Malinauskaite et al., 2017). We are being confront-
ed with an increase in carbon dioxide emissions, the plastics pol-
lution of the oceans, and a rise in sea levels. For these reasons, we
have begun to speak of climate refugees, namely, people who will
be forcibly displaced because of climate change (Ahmed, 2018).

Several years ago, measures such as recycling were put into
place to alleviate the climate emergency. In the European Un-
ion as a whole, the municipal waste recycling rate was 27.3% in
2000 and 47.7% in 2019 (EC, 2021). However, these measures do

not seem to be sufficient, because most waste is non-recyclable
(Kirchherr et al., 2017). In addition, the exponential increase in
consumption has increased the ecological footprint year on year
(EMAEF, 2015). It is therefore necessary that we adopt a sustaina-
ble lifestyle and replace the linear economy with the CE. Manu-
facturers must take responsibility for what happens to the goods
they produce. The response to the climate emergency, a growing
global environmental awareness, and the fact that recycling does
not seem to be enough led to the emergence of the concept of the
CE. However, the boundaries between the CE and sustainable
development or environmental sustainability are blurred, con-
fusing, and still subject to debate amongst scholars (Geissdoerfer
et al., 2017; Ghisellini et al., 2016; Urbinati et al., 2017).

2.2. The role of the Sustainable Development Goals in the Circular
Economy

In response to the circumstances described above, in 2015
the United Nations established 17 SDGs, to be achieved by 2030.
Although each one focuses on different aspects, they are under-
pinned by a common idea: the implementation of the CE as a
sustainable solution, rather than the linear model of the produc-
tion and management of resources, which has had negative eco-
nomic, environmental and social consequences.

This series of measures was suggested because of the potential
offered by transitioning to a sustainability based CE. Cooperation
on climate objectives and the conservation of environmental re-
sources, the creation of greater wealth and the generation of com-
petitive advantage would be possible if it were to be realised.

However, even if material recovery were to be accepted as a
global objective, several institutional and financial barriers would
have to be overcome (Pajunen and Heiskanen, 2012). For instance,
companies will need to design their business models in accordance
with the principles of a functioning CE (Centobelli et al., 2020).

2.3. Research on the Circular Economy and Waste Management

The CE is currently a “hot topic” amongst academics and profes-
sionals. This is demonstrated by the exponential increase in publica-
tions on the subject in high impact journals (Kirchherr ef al.,, 2017).

Figure 1
Articles on the CE in JCR high impact journals (2014-2019)

Source: Own elaboration from WoS.
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Figure 1 shows that over 2014-2019 there has been an expo-
nential increase in articles on the Web of Science (WoS) in which
issues related to the CE are addressed. Ninety-three articles were
published in 2004, and the number had risen by a factor of 18
to almost 1700 by 2019. This trend is continuing through 2021,
according to the data that are available.

Referring to existing definitions of CE, Kirchherr et al. (2017)
carried out a comprehensive analysis of 114 definitions, and they
concluded that that the concept means different things to differ-
ent authors. Overall, CE is regarded as an economic system for
the benefit of current and future generations, one that is capable
of sustaining the life of a product through reduction and alterna-
tive reuse, followed by the recycling and recovery of materials via
a range of different processes (production, distribution and con-
sumption). In addition, this new economic system operates at
different levels: at the micro level with products, consumers, and
companies; at the meso level with eco-industrial parks; and at
the macro level with cities, regions and countries. The objective
is always the same: to achieve sustainable development, while
achieving environmental quality, economic prosperity, and so-
cial equity (Kirchherr et al., 2017).

Finally, and closely linked to CE research, one of the most
recurrent themes amongst academics was waste management.
Figure 2 shows the preferred route to be followed in the man-
agement of waste and residues. This is based on the extent of
the damage they cause the environment. The most sustainable
action is the reduction in the use of materials, followed by their
reuse, recycling, recovery, and finally (the alternative of last re-
sort) is landfill (EC, 2016).

Figure 2
The waste hierarchy

Source: Own elaboration based on the Waste Framework Directive
(1975/442/EEC).

As the source of the figure suggests, this schema is promoted
by the European Union, by several national governments and by
many companies globally (Korhonen et al., 2018). It was intro-
duced with the intention of addressing environmental degrada-
tion and resource scarcity resulting from economic development,
after along period when industry required guidance to implement
strategies for sustainable development (Murray et al., 2017).

2.4. The economic impact of the Circular Economy

At the microeconomic level, the application of the CE, by
improving relationships with customers and reducing the envi-
ronmental impact, allows the reduction of manufacturing costs
amongst other economic benefits (Linder and Williander, 2017).
In the same vein, various reports have also spread the word that
this form of recovery increases GDP. The Ellen McArthur Foun-
dation calculated that the CE will grow the European economy

by 7% (EMAEF, 2015). Other studies have confirmed the posi-
tive economic impact of materials recovery and have shown that
there is a positive relationship between GDP and all types of
waste generation (Malinauskaite et al., 2017).

3. METHODOLOGY

To achieve the proposed objectives, a systematic review of
the literature was carried out. This method is considered a val-
uable tool to provide a holistic view of existing research on a
specific topic for ease of understanding (Gao et al, 2019). Thus,
a rigorous scientific investigation of the current academic liter-
ature is available below. To better represent the research search
process, we present Figure 3, which was developed following the
PRISMA flow diagram procedures.
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Figure 3
PRISMA diagram of the systematic literature review

Source: Own elaboration based on PRISMA.

3.1. Sample selection, screening and eligibility

First, the WoS was used to identify appropriate publications.
This database was used because it includes the most relevant,
impactful, and up-to-date peer-reviewed academic publications.
The search was conducted on June, 2020.

In the search and screening processes the Boolean search was
performed on the titles, abstracts and keywords. The categories
selected are Management and Business, and the period under
analysis covers 2016 to 2020. To further guarantee objectivity,
only documents that have been published in journals were in-
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cluded, thus excluding book chapters or conference documents.
We restricted our search to articles published in English. After
that, we apply one quality criterion. We include articles pub-
lished in journals indexed in quartiles 1 to 4 of the 2019 JCR.
Therefore, the conclusions we draw will be based on high quality
and impact publications.

Next, the criterion of intra-observer reliability is followed to
eliminate articles that do not fit with the objectives of our search.
All the abstracts were read, as well as several introductions and
conclusions, to determine with greater robustness the exclusion
or inclusion of the sample articles. Finally, 5 articles were removed
because they do not fit the requirements. 3 focus on political rec-
ommendation and 2 use social media. 89 articles across 30 jour-
nals met the inclusion criteria. These 89 articles were read in their
entirety for the final analysis and synthesis.

To quickly see which are the most used terms in the selected
articles, figure 4 illustrates the most used words in papers that
have been analysed. As expected, the keywords used for the
Boolean search “circular” “economy” and “sustain” highlight
from the rest. Are also relevant the abbreviation of circular econ-

» «

omy (“CE”), “model’, “business’, “value” and “product”

Figure 4
Word cloud produced from the paper’s abstracts

Source: Own elaboration generated through WordArt.

3.2. Sample description

The evolution, perspectives and contribution of the articles
were examined. These would later be subject to more detailed
analysis. The journals in which the articles appeared were identi-
fied, as was their impact, so that their relative quality could be as-
sessed. The way the articles were divided across the journals was
examined. For this purpose, we used the quartiles of the jour-
nals, and we considered the following aspects: the journal’s indi-
cator impact (JCR is used); the year of publication; the research
method adopted (quantitative or qualitative); and the scope in
terms of geography and activity.

Table 1 shows the distribution of the 89 articles amongst the
journals in which they were published. The journals are listed in
descending order according to the number of articles published
in each. The journal with the greatest number of published arti-
cles was Business Strategy and the Environment, with a total of 23.
The next was Management Decision, with nine articles. The
Amfiteatru Economic and the California Management Review

occupied leading positions. The table shows the variety of jour-
nals that have expressed an interest in the topics, with up to 30
indexed publications in the fields of management and business
publishing studies on the CE. However, only 13 appear in the
table, as the remaining 17 are grouped in the same block because
they all have only one article.

Table 1
Distribution of articles according to the journal
of publication (2016-2020)

No. of
articles

Journal

. Business Strategy and the Environment 23
Management Decision

. Amfiteatru Economic

. California Management Review

. Corporate Social Responsibility and Environmental
Management

[ I N T N
N R -

6. Journal of Fashion Marketing and Management

7. Journal of Manufacturing Technology Management

8. Technological Forecasting and Social Change
9. Culture and Organization

10. Supply Chain Management: An International Journal

11. International Journal of Logistics Management

12. Journal of Enterprise Information Management

DO NN W

13. Omega: The International Journal of Management
Science

Group (1)

Source: Own elaboration from WoS.

Group (1) = journals that have published an article dur-
ing the time period under review (Business History, Business
Horizons, International Entrepreneurship and Management
Journal, International Journal of Contemporaty Hospitality
Management, International Journal of Physical Distribution &
Logistics Management, International Journal of Operations and
Production Management, Journal of Business Economics and
Management, Journal of Business Ethics, Journal of Business
Research, Journal of Macromarketing, Journal of Operations
Management, M&SOM-Manufacturing & Service Operations
Management, Research Policy, Scandinavian Journal of Man-
agement, Socio-Economic Planning Sciences, Systems Research
and Behavioral Science, Total Quality Management & Business
Excellence).

To quantify the dispersion of the publications, a Herfind-
ahl-type index was calculated. This produced a value of 0.101.
When we consider that this indicator is limited to between 0 and
1, where a value of one indicates maximum concentration and
values close to zero indicate a high dispersion, the value obtained
confirms the wide range of destinations at which research relat-
ing to the CE has already arrived.

Another way to observe how the sample journals are distribut-
ed the articles and which are the most important journals in terms
of the number of articles published on EC and sustainability, a hi-
erarchical chart is made, where you can also see in black highlight-
ed the magazines that are in the Q1 quartile of the JCR category.
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Figure 5
Sample journals selected according to the number of articles
Source: Own elaboration.
A larger circle size indicates a greater number of published o T .
articles on EC and sustainability. Thus, the Q1 magazines of the
most recurrent Business & Management categories in this topic )
would be Business Strategy and the Environment with 23 articles Q - 7
published, California Management Review with 6 articles pub-
lished and Corporate Social Responsibility and Environmental
porae $ o I
Management with 4 articles.
Figure 6 shows the proportion of sample articles in JCR cate-
gories according to the quartile of the journal of publication. Of .
those chosen, 53.93% were in Q1. Q _ B
Most of the studies applied qualitative methods (80.89%).
Quantitative studies represented only 16.85% of the total 0 10 20 30 40 50 60
sample, so there is a need for expansion in this area. Mixed Figure 6

method approaches were also lacking. Figure 7 illustrates
these results.

Journal impact indicator
Source: Own elaboration from WoS.
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Quantitative - 15

Mixed method I 2

0 10 20 30 40 50 60 70 80
Figure 7
Research paper method

Source: Own elaboration from WoS.

Figure 8 shows the number of articles published in each of
the years considered in our sample. It shows the trend is upward.
If we pay attention to the first years, the number of publications
is quite low. However, since 2018 the publication trend gains
strength. That is stronger in 2019. Finally, 2020 the trend is ex-
pected to continue growing. This suggests that the interest in the
subject is clearly increasing as trend line indicated.

2020+ [

0 5 10 15 20 25 30 35 40 45

Figure 8
Number of publications (2016-2020)
Source: Own elaboration from WoS.

*Boolean search for this research was conducted on June 1, 2020.

Regarding the aggregated data by continent, research based
on European data accounts nearly half of the total (42.69%).
Nearby are the international studies (41.57%). Asia (12.36%) fol-
lows. In the queue are America (2.24%) and Africa (1.12%).

Specifically, 35.96% of the studies carried out at country level
(n =32), are based on samples from the China (5.62%) rank first.
Sweden at par Romania (4.49%), rank second. United Kingdom,
Spain and India (3.37%) rank third. Figure 9 illustrates these re-
sults.

Finally, the five most important sample papers in terms of
citations were analysed. Their main features are listed in Table 2.

Africa ] 1
America . 2
Asio Y 1
imermasons! [
Furope I s

0 5 10 15 20 25 30 35 40
Figure 9
Geographical scope

Source: Own elaboration from WoS.

Table 2
The most cited articles on the circular economy
Citation No. of Research Further
atio citations method information

Murray et al., 2017 1505 Qualitative  CE origins
Genovese et al., 2017 707  Qualitative  Process industries
Linder and Williander, 2017 499  Qualitative ~Manufacturing
Despeisse et al., 2017 225  Quantitative 3D printing
Todeschini et al., 2017 222 Qualitative  Fashion industry

Source: Own elaboration from WoS.

4. RESULTS

To achieve a better understanding of the findings of this system-
atic review, the arguments are organised in sections (Figure 10). The
first one groups the main antecedents, which include sustainability
and circular business models, recycling, industrial symbiosis, and
remanufacturing. The second presents CE in general terms and its
possible drivers and challenges. It can be seen that it is an interdisci-
plinary field. This section is structured in three sub-sections: small
and medium-sized enterprises, the textile industry, and the food
sector. The third section suggests some of the possible effects of the
CE. According to the data obtained, they include ecological inno-
vations, supply chain management, and artificial intelligence. The
final section places the CE in a global context.

4.1. Antecedents
SUSTAINABILITY AND CIRCULAR BUSINESS MODELS

Industry has long been asking for guidance in implementing
sustainable development strategies. The CE represents the most
recent attempt to conceptualise the sustainable integration of
economic activity and environmental well-being (Murray et al.,
2017). This is because the linear economy production model and
mass consumption are testing the limits and resources of the
planet; they have made the present system unsustainable, and
thus in urgent need of a new approach (Esposito et al., 2018).
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ANTECEDENTS

EFFECTS

Sustainability and circular business
models

(Doaddi et al. 201%)

Recyeling

(I Adamo er al. 2020°

)

Industrial symbiosis

(Yazan et al. 2020)

Remanufacturing

(Bag ef @l 2019)

Drivers and challenges

{Hupkinson et of, 2018)

An interdisciplinary field

In small and medium-sized
enlerpriscs

In textile indusiry

(Pricto-Sandoval ef al. 2014

(Pedersen eral. 2019)

In food sector

{Irani and Sharil, 2018)

Ecological innovations

(Searpelling ef al. 2020)

Supply chain management

{Frei et al. 2020

)

Artificial intelligence

(Nedelea et al. 2018

]

Figure 10

Circular economy research

Source: Own elaboration from WoS.

Sustainability is of great interest to the business sector. This
is demonstrated by the fact that more than 13,000 companies in
160 countries have signed the United Nations Global Compact
(Lozano, 2020). The CE is increasingly seen as a way for organ-
isations and national economies to become environmentally
sustainable (Brown and Bajada, 2018). The CE cannot be under-
stood without sustainability (Dubey et al., 2019), environmental
protection policies are crucial for its future development (Ca-
inelli et al., 2020). The CE pushes the boundaries in its empha-
sis on the idea of transforming products so that the relationship
between ecological systems and economic growth can be made
more viable. It therefore concerns not just in limiting the use of
the environment as a sink, but also with creating self-sustaining
production systems in which materials are continuously reused
(Genovese et al., 2017).

Specifically, industrial sustainability advocates the grand
vision of a generative, restorative, and positive economy (Smart
et al., 2017). Circular business models are receiving increasing
attention in academia and business (Chen et al., 2020). To this
end, measurements are made of the profitability of the imple-
mentation of these models. [onascu and Ionascu (2018) explain
that the adoption of a sustainable business model does not pe-
nalise companies economically, but rather serves to boost their
performance. To control the level of sustainability of an indus-
try, so-called sustainability reports are also widely used. They
have recently begun to be used in air transport (Karagiannis
et al., 2019).

Occasionally, actions that promote sustainability lead to un-
wanted environmental consequences (Laurenti ef al., 2016). This
may be the result of their own company’s ecosystem. In other
words, the complexity and interdependencies of enterprises
mean that no single company can make the transition to a CE
on its own; the entire ecosystem must be adjusted (Parida et al,,
2019). Another challenge that companies face when promoting

sustainability is paradoxical tension, that is, the risk they are ex-
posed to when they carrying out actions that favour the environ-
ment, but which can result in a decrease in quality and compet-
itiveness. Defensive and proactive strategies must be adopted to
manage such a situation (Daddi et al., 2019).

REcycLING: THE STARTING POINT OF THE CIRCULAR EcONOMY

Recycling is key to the realisation of CE and sustainable
development (Pelau and Chinie, 2018). An economic system
based on business models that replace the end-of-life concept
in production processes with the objective of achieving sus-
tainable development implies the creation of a clean environ-
ment (Kebtowski et al., 2020), economic prosperity, and social
equality for the benefit of current or future generations (Dey
et al.,, 2020). One of the variables that can influence recycling
is the educational level of the population. Studies have shown
that higher education has a positive influence on the extent to
which products are recycled (Pelau and Chinie, 2018). Another
variable is internal conflicts and cooperation during manufac-
turing (Wu et al., 2017).

D’Adamo et al. (2020) conducted a study on the evaluation
of the possible correlation between end-of-life vehicle flows and
GDP and population variables. They concluded that an increase
in GDP translates into a greater quantity of recycled vehicles at
the end of their useful life, showing a synergy between the CE
and technology (D’Adamo et al., 2020).

Finally, the latest trends in recycling, through the emerging
technologies of Industry 4.0, are integrated with CE practices to
establish a business model that reuses and recycles waste materi-
al, such as electronic waste. Business sustainability benefits when
waste is reintroduced into the supply chain for manufacture
products (Nascimento et al., 2019). However, recycling should
be considered as complementary to CE. The use of renewable
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energy is equally important for the achievement of a healthy and
sustainable ecosystem (Andronie ef al., 2019).

INDUSTRIAL SymBI10SIS: THE IMPORTANCE OF COOPERATION
INSTEAD OF COMPETITIVENESS

From the strategic point of view, the objective of every com-
pany is to obtain a sustainable and lasting competitive advantage
over time, which is why the CE is used as part of competitiveness
strategy.

Yazan et al. (2020) and Sehnem (2019) analyse the benefits
and impacts of the CE using very new concepts, such as industri-
al symbiosis. The latter is vitally important for companies if they
are to implement CE systems cooperatively rather than compet-
itively.

Collaboration between companies is fundamental in cooper-
ative strategic behaviour. It is not easily achievable. To solve the
problems created by competition, Yazan et al. (2020) propose a
theoretical model of non-cooperative games to share additional
costs. This involves two strategies — fair vs. opportunistic. The
latter brings more benefits in the short term, while the former
more appropriate over the long term (Yazan et al., 2020).

REMANUFACTURING AS A TOOL TO IMPLEMENT THE CIRCULAR
EcoNnomy

One way of applying the CE is through remanufacturing.
This allows for sustainable manufacturing because the residu-
al value is reused in old products. The costs of material inputs,
energy, and the extension of the product life cycle are reduced.
Dynamic remanufacturing capability refers to the ability to op-
timise and apply variation in production lines by altering the
processing times of individual components. This requires first,
systems of flexibility that permit modifications according to the
volume of products recovered and the requests of the end cus-
tomers; and, second, control systems that enable the supervision
of operations in a cost effective way to reduce the associated risks
(Bagetal., 2019).

Shao et al. (2019) highlight the contributions of remanufac-
turing to sustainable development and the CE. A company’s deci-
sion to adopt this strategy is fraught with uncertainty, especially
when it involves a major capital investment (Low and Ng, 2018).
Consumers must also participate; for the CE to be sustainable,
they must not only return the products after use, but also buy
the products that have been remanufactured (Hazen et al., 2017).

Kalverkamp (2018) considered remanufacturing in relation
to the circular flow of products using used components or re-
verse logistics in the automotive industry. The main obstacles to
the use of used components are correct identification, the prob-
ability that they are illegal, and the large number of suppliers.
Electronic procurement is suggested as a remedy, because this
can improve component availability, save time, lower transaction
costs, and make remanufacturers more competitive. The poten-
tial for improved relationships with suppliers in the circular sup-
ply chain is also apparent (Kalverkamp, 2018; Kalverkamp and
Raabe, 2018). Government and economic stability, environmen-
tal sustainability, and the availability of raw materials all impact
the remanufacturing sector (Mishra et al., 2019).

4.2. The Circular Economy

4.2.1. DRIVERS AND CHALLENGES

Table 3 displays the main drivers of and barriers to the CE, as
outlined by authors such as Hopkinson et al. (2018), Frishammar
and Parida (2019), Sehnem et al. (2019), Jaeger and Upadhyay
(2020), Agyemang et al. (2019), and Vimal et al. (2019).

Table 3
Summary of the main drivers of and barriers to the circular economy

Drivers Barriers

Need for human resource skills and
capabilities

(Sehnem et al., 2019)

Need for balance between linear
and circular systems

(Jaeger and Upadhyay, 2020)
Benefits for business continuity Economic barriers (implementation
(Hopkinson et al., 2018) and start-up costs)

(Jaeger and Upadhyay, 2020)
Information gap

(Agyemang et al., 2019)

Generation of new income
(Agyemang et al., 2019)

Resource productivity
(Frishammar and Parida, 2019)

Social legitimacy
(Agyemang et al., 2019)
Institutional, administrative, and
legal barriers
(Jaeger and Upadhyay, 2020)
Ability to cope with competitors Weakness of environmental regula-
(Agyemang et al., 2019) tions

(Vimal et al., 2019)

Lack of market pressure
(Agyemang et al., 2019)

Raw material savings
(Hopkinson et al., 2018)

Adoption of new policies and
legislation
(Hopkinson et al., 2018)

Source: Own elaboration.

Companies have an obligation to meet these challenges. One
way to do this is by creating business cultures that embrace the EC,
socio-ecological innovation, and a vision of excellence that incor-
porates resilience, strength, and sustainability (Edgeman, 2020).

4.2.2. THE CIRCULAR ECONOMY: AN INTERDISCIPLINARY FIELD

The CE is advancing rapidly. One of the basic aims behind it
is to delay the end of the product’s life, and that outputs become
inputs for other production cycles (Vuti et al., 2018). This also
means that new sources of income can be tapped. The reconcep-
tualisation of waste as a resource means adopting new innovative
strategies for existing supply chains (Perey, 2018).

The CE can be applied to all sectors. First, it has a place in the
development of new products Pinheiro ef al. (2019). Bundgaard and
Huulgaard (2019) have investigated whether it has relevance for lux-
ury items. They show that there are links between some of the basic
characteristics of luxury products and the CE. These include high
quality and durability (which make products less disposable).

It now plays a key role in the service industry, and in particular
hotels (Pamfilie ef al., 2018). Jones and Wynn (2019) note that at
present, the level of theoretical understanding does not lend itself
to management strategies. They suggest that information systems
could be better deployed to apply the concepts of the CE.
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Finally, three-dimensional printing offers great potential for
developing local material recycling and manufacturing cycles,
and environmentally sustainable manufacturing in general (Un-
ruh, 2018), by enabling designs that extend the life of products
(Kunz et al., 2018) in a way that takes advantage of economies of
scope rather than of scale (Despeisse et al., 2017). However, in
addition to the obstacles commonly associated with the develop-
ment of the CE, the low quality of products in the sector means
that further technological innovation is needed. A detailed anal-
ysis of the three CE fields is given below.

IN SMALL AND MEDIUM-S1ZED ENTERPRISES (SMES)

Globally, SMEs represent 90% of companies. They are re-
sponsible for 60-70% of employment and more than 70% of
industrial pollution. They are therefore key actors in the im-
plementation of the CE concept (Prieto-Sandoval et al., 2019).
The CE has become an important issue in recent years because
it makes sustainable development viable in terms of value crea-
tion (Prieto-Sandoval et al., 2018). However, research linking CE
practices to sustainability performance amongst SME:s is scarce
(Dey et al., 2020).

Achieving sustainability in SMEs is necessary if social and
environmental challenges are to be met, and if such companies
are to maintain competitive advantage (Unal 2019). Prieto-Sand-
oval ef al. (2018) identify the elements that enable SMEs to un-
derstand where they are and what they need to do to improve
their performance within the CE: fields of action of CE, industri-
al symbiosis, and environmental certification.

However, SMEs face numerous barriers when attempting to
implement CE strategies (Garcia-Quevedo, 2020). The specific
characteristics of the four types of SME have to be taken into
consideration when practices necessary for the application of the
CE are being implemented (Bassi and Dias, 2020). According to
Bassi and Dias (2020), they are: companies with no interest in
CE, not adopting or planning to adopt CE practices; companies
in the process of introducing CE; companies interested only in
specific CE practices; and companies with a very positive atti-
tude towards the green economy that already implement the CE
practices analysed.

A novel study by Katz-Gerro and Loépez Sintas (2019) has
changed the way most researchers think about the CE. The au-
thors argue that CE activities are independent of each other.
They list those that are most likely to be carried out by SMEs
in descending order: waste minimisation; re-planning of energy
use; product redesign; and use of renewable energy along /with
re-planning of water use.

IN THE TEXTILE INDUSTRY

It is assumed that new textile recycling technologies have the
potential to redirect material resource flows, affect global sec-
ondary markets, and reconfigure the waste hierarchy (Norris,
2019). Consumers can play a major role in the implementation
of the CE, as they are responsible for a company’s social legiti-
macy. This is a direct consequence of a change of mentality on
their part. They increasingly value practices that respect society
and the environment (Barbu ef al., 2018). Companies have to be

aware of these different consumer behaviour patterns (Horvath
et al., 2019).

In this context, it is appropriate to speak of ecological aware-
ness. Firms can influence the consumption behaviour of their
customers, because they are willing to pay more money for sus-
tainable products (Pal, 2019), (Unterfrauner et al, 2019). They
demand clearly visible evidence (e.g., on packaging) of the man-
ufacturers’ eco-friendliness (Vehmas ef al., 2018).

The textile industry in particular merits further attention,
because it is one of the most polluting industries in the world
(Vehmas et al, 2018), and the exponential growth of garments
that end up in landfill is one of the biggest of the CE (Hvass and
Pedersen, 2019). This is the result of the phenomenon of fast
fashion (i.e., the rapid production and consumption of clothing),
which has created the impression that clothes are disposable (To-
deschini et al., 2017).

To solve this problem, sustainable fashion capable of devel-
oping circular flows of material is necessary (Corvellec et al.,
2020). This requires consumers’ collaboration in promoting slow
fashion, opting for quality over quantity, and regarding garments
as an investment (Vehmas et al., 2018). Efficient garment collec-
tion systems and sorting procedures are also needed (Pedersen
et al., 2019). In conclusion, the application of the CE in fash-
ion involves business model innovation, organisational change,
transformation of the value proposition, the creation of new alli-
ances with stakeholders, and customer engagement.

IN THE FooD SECTOR

Another area in which the CE has developed recently is the
food sector, which has adopted circular business models (Zuc-
chella and Previtali, 2019). Adapting to the CE and sustainability
is a complex affair. Organisations are therefore lobbying to adopt
CE initiatives that will improve the economic-ecological-social
sustainability of supply chains (Sharma et al., 2019). A number
of obstacles stand in the way.

First, barriers exist in the supply chains. The cause and effect
relationships between them have been identified, so the philos-
ophy of CE can be applied to food supply chain management
(Farooque et al., 2019). The two predominant causal barriers are
weak environmental regulations and a lack of market pressure.

Second, food security is a challenge. This can be addressed
through strategic planning. Irani and Sharif (2018). use PESTLE
analysis, but they point out that this tool may not be useful for all
enterprises. They suggest that strategic planning tools should be
employed to capture the large number of interrelated factors that
impact food security.

Third, developing countries face greater obstacles than de-
veloped ones. Most of the former lack the necessary infrastruc-
ture for sustainable development (Zaidi et al., 2019).

4.3. Effects
ECOLOGICAL INNOVATIONS
The first factor that goes hand in hand with CE, as an effect,

is ecological innovations. The assumption is that companies’
ecological innovations mitigate damage to the environment
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(Provasnek et al., 2017). Ecological innovations reduce the en-
vironmental impact of production and consumption activities.
They play a fundamental role in achieving more sustainable
societies because they transfer individual technologies (Scar-
pellini et al., 2020). Green innovations need even more coop-
eration between stakeholders, because they require more ex-
ternal sources of knowledge and information than innovation
in general (Kiefer et al., 2019). Rajala et al. (2018), argue that,
despite the existence of a perfect recyclable material, for the CE
to flourish there must be an ecosystem in place that is built for
cooperative recycling.

A recent study identifies two main avenues for ecologi-
cal innovations: cleaner production and green product design.
The authors point out that the positive impact of innovations
on companies is conditioned by their structure, characteristics,
specific innovation strategies, and the industry context (Demirel
and Danisman, 2019).

Scarpellini et al. (2020) categorise eco-innovation related
to the CE as: investment in eco-innovation, eco-design, invest-
ment and improvement of innovative and renewable equipment
or processes for energy efficiency, and investment in R&D. The
authors suggest that the impact of informal environmental man-
agement tools, in contrast with formal ones, go beyond the level
of circular ecological innovation to affect the circular activity of
the company, thus helping to strengthen the circular material
circuit (Scarpellini et al., 2020).

Finally, Jakhar et al. (2019) explain why different compa-
nies under similar stakeholder pressures adopt different circu-
lar practices. The determinant is their capacity for innovation.
There are two forms: exploratory, where companies are syn-
chronised for rapid change and are able to achieve sustainable
competitive advantage; and exploitative, where they are opposed
to circular needs. The authors conclude that stakeholders nega-
tively influence innovative, exploitative-type capabilities in the
absence of incentives to integrate into the CE.

SuprpLy CHAIN MANAGEMENT IN THE CIRCULAR ECONOMY

Although the CE has the power to achieve business sustain-
ability, most companies are unable to incorporate it into their
strategies, business models, and operations (Stewart and Niero,
2018; Agrawal et al., 2019).

Khan et al. (2020) confirm that companies that have tried
to do so have been able to identify and respond to circular op-
portunities successfully. Specifically, they employed the life-cy-
cle assessment of objects, as well as the development of green
products and sustainable innovations, and achieved industrial
symbiosis.

Another pillar of the CE is green supply chain management
(GSCM). This can create value for companies and society as
a whole. It has even influenced public policy (Tang, 2018).
Frei, Jack and Krzyzaniak (2020) state that sustainability, loss
prevention, and profit optimisation go hand in hand with the
right approach to reverse supply chain organisation (Frei et al.,
2020). The alignment of GSCM and the CE has certainly ben-
efited some organisations. The emphasis in GSCM tends to be
on environmental performance, and in the CE on economic
performance (Liu et al., 2018; Ripanti and Tjahjono, 2019). Al-

though GSCM in emerging markets is an area of research with
great potential (Tang, 2018), most studies have been conducted
in developed countries.

ARTIFICIAL INTELLIGENCE AND THE CIRCULAR ECONOMY

The third factor that goes hand in hand with CE, as a benefit
of it, is artificial intelligence.

Nedelea ef al. (2018) suggest that companies use their inno-
vation, management, and intellectual capital to acquire compet-
itive advantage, but human capital in general is central. Employ-
ees can be motivated and trained in the context of a CE-oriented
organisational culture.

Also, Artificial Intelligence (AI) has much to off the CE. It
can provide tools capable of optimising industrial processes and
predicting possible behaviours that help to control the waste
generated. These have improved exponentially in recent years. It
is vital that AI systems capable of resolving complex challenges,
and which are based on big data analysis and machine learning,
are nurtured (Sriram, 2006).

4.4. The Circular Economy in a Global Context

The concept of CE has become increasingly important in Eu-
ropean Union (EU) policy making. The EU is one of the territo-
ries where measures are being taken to support the implemen-
tation of sustainable development strategies and the transition
from the linear economy to the CE (Volker, 2020).

More studies on remanufacturing business models in China
—a CE pioneer— are needed (Shao, 2019). Zhu et al. (2019) ex-
amination of the economic viability and entrepreneurial spirit
of circular businesses in China demonstrates that a circular ap-
proach can help achieve ecological, economic, and social objec-
tives in emerging economies, though entrepreneurship is funda-
mental to all of them (Zhu et al., 2019).

5. CONCLUSIONS

The purpose behind identifying and systematising journal
articles on the CE and sustainability was to discover aspects of
the topic that remain unexplored, or that could be studied more
in depth. It adds to existing knowledge by providing a system-
atic synthesis of research on the subject and pointing out short-
falls in the literature. Thus, this paper contributes to the existing
literature by providing a systematic review of sustainability and
CE, generating a theoretical foundation for further empirical
work.

The CE has been presented as the solution to the world’s en-
vironmental crisis. The adoption and application of this business
management paradigm is, however, a challenge (Gupta et al,
2019). More studies on how the CE can be implemented effec-
tively are needed, but it is important that it be investigated in
terms of sustainability, innovation, and entrepreneurship. That
said, as a sub-discipline, CE research is still in its infancy.

The path towards the achievement of Goal 12 (one of the
United Nations’ SDGs) still requires changes in the current mode
of production and consumption. Therefore, we must continue to
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invest in sustainability and circular production models, so that
the CE becomes the economic paradigm at a global level.

5.1. Managerial implications

There is a need to implement CE throughout the business
ecosystem. However, as Table 3 shows, this is not a straightfor-
ward task. It is recommended that company managers do the fol-
lowing: invest in human capital to acquire the skills and abilities
that they need; invest in research, development, and innovation
(R+D+i) to design programmes capable of promoting the im-
plementation of CE and of replacing linear systems with circular
ones; purchase installations and machinery that can be integrat-
ed into the CE; and make additional investments in research that
will provide them with information on the most efficient ways to
do all the above. Although large capital investment will be need-
ed, it will yield high profits in the long term.

5.2. Limitations and future research

First, the study’s qualitative approach produced subjective
results that might have been supported by more empirical evi-
dence. Second, a single methodology (a systematic review of the
literature) was employed and also it excludes SCI journals with a
multidisciplinary approach to environmental management and
sustainability; other techniques could be adopted in future re-
search. A third limitation was that only one database was con-
sulted. This issue could also be addressed in later studies.

In future work on the CE, time series data could be used, and
developing countries analysed. The impact of trade dynamics,
secondary raw materials, and recycling on different macroeco-
nomic variables could also be investigated.

Finally, this systematic review has revealed how the study of
CE and sustainability is a promising research field. More deeply,
other implications that derive from our review suggest that there
are significant research gaps that may be subject of attention in
the future research agenda.

By one hand, the focus should be on social actors as there
are gaps in the literature on these actors. Thus, CE should be
approached from the perspective of business, government and
households. Since the generation of efficient CE and sustaina-
bility systems represent the main interests to organisations and
society. The development and implementation of integrated CE
and sustainability systems could boost business competitiveness,
generate more employment, improve social welfare, and adapt
regulatory frameworks to create strategic synergies.

By other hand, digital transformation can change the future
dynamics of CE and sustainability. The creation of digital sys-
tems that allow the integration of large volumes of data, as well
as the implementation of mechanisms that manage circular busi-
ness models, represents a promising field of research. It is impor-
tant to efficiently manage circularity processes, but without an
adequate security and protection system, the availability of val-
uable knowledge sources does not guarantee the achievement of
competitive advantages. Therefore, analysing the determinants,
effects and consequences of the implementation of automatic CE
process safety systems may be another enriching line of research
in future studies.
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