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sustainability 2030 agenda with 17 sustainable development goals (SDGs) to pursue
economic, environmental, and social objectives. One of the most prominent concepts to
achieve sustainability is circular economy supply chain (CESC). The basic idea of CESC is a KEYWORDS
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system that aims to eliminate waste and preserves natural resources by keeping materials in Circular Economy
use and a regenerative natural system. Therefore, the purpose of this paper is to examine the Supply Chain Management
connection between CESC and SDGs as well as the opportunities for research in the future. Sustainable Development Goals

A systematic literature review on the CESC for SDGs is carried out. There is a significant
increase in studies associated with the implementation of CESC to achieve SDGs. The results
show that CESC contributes significantly to SDG 2, SDG 8, and SDG 12. Another finding is
that technologies could assist CESC practices. CESC implementation for achieving SDGs is
not only for big enterprises but also for small and medium enterprises (SMEs). Discussions
related to social aspects are less often carried out than from economic and environmental
aspects. Future opportunities have been identified for four industrial sectors: manufacturing,
agriculture, waste management, and natural resources.

INTRODUCTION

The sustainability concept has become an emerging issue that attracted academicians and practitioners’ attention
around the world. The concept of sustainability covered a lot of issues such as environmental (including policies that
directly impact environmental management), production and manufacturing, and many other issues (Ruggerio, 2021).
The fundamental sustainability concept is based on three interoperating pillars that have the triple bottom line (TBL) as
the foundation (Ranjbari et al., 2021). Sustainable development implementation required TBL as a tool to assist and
systematize the concept. The three pillars of sustainability associated with the integration of society, environment, and
economy are three pillars commensurate with each other. The main goal of sustainability is to enhance human lives within
the social, environmental, and economic aspects, which can benefit current and future generations (Geissdoerfer, Savaget,
Bocken, & Hultink, 2017).

In 2015, the UN General Assembly launched SDGs as part of the 2030 agenda with an effort of enhancing world
sustainable development. SDGs offer a wide and holistic framework that incorporates economic, social, and
environmental objectives to enable integrated and collaborative approaches to their implementation to achieve prosperity,
peace, and partnership. SDGs were developed to address the TBL of sustainability. The concept of SDGs can be applied
to various fields and sectors. Thus, ever since the introduction and approval of the UN 2030 agenda, academics and
practitioners have been working collaboratively and intensively to research the possible SDGs implementation techniques.

There are many ways to achieve sustainable development goals. One of the ways is by implementing circular economy
(CE) practices (Schroeder, Anggraeni, & Weber, 2019). CE is an economic system of closed loops in which raw materials,
components, and products lose their value as little as possible, renewable energy sources are used and systems thinking
is at the core (Korhonen, Nuur, Feldmann, & Birkie, 2018; Morales & Belmonte-Urena, 2021). CE practices are not only
performed only in manufacturing or municipal waste management, but also in other sectors such as agriculture, forestry,
and energy (Fernando, Tseng, Aziz, Ikhsan, & Wahyuni-TD, 2022). Engineering principles also support CE concepts
such as performance economy and industrial ecology. The practices of CE are aligned with sustainable development. The
previous study by Kirchherr, Reike, and Hekkert (2017) has identified 114 CE definitions. Of the 114 CE definitions, 95
definitions focus on at least one of the three sustainability pillars. According to Kirchherr et al. (2017), 40% of the circular
economy definition is focused on economic pillars, 40% focused on the environmental pillar, and the rest of the 20%
focused on the social pillar.
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Despite the frequent association of CE with sustainability, most CE practices have yet to reach a consensus on how it
contributes to achieving Sustainable Development Goals (SDGs) (Walker et al., 2021). There have been several studies
linked between CE and SDGs. For instance, the study conducted by Schroeder et al. (2019) discusses the linkage between
CE and SDGs. A study by Dantas et al. (2021) discusses the impact of circular economy and industry 4.0 on SDGs, and
Nikolaou, Jones, and Stefanakis, (2021) explored the relationship, similarities, and differences between CE and
sustainability in engineering and management scientific fields. Nikolaou et al. (2021) also argued that the recent literature
emphasizes that the problems in CE and sustainability are not using a systematic approach and analysis.

CE concept often incorporates Supply Chain (SC) practices with the goal of solving sustainability issues.
Implementation of CE in SC gives significant benefits not only in the terms of profit increment, but also in other
sustainability issues, particularly the environmental perspectives (e.g., reduction of carbon emission) (Mohammed,
Hassan, & Selim, 2021). CESC is, in essence, SCM based on the CE concept. Green Supply Chain Management (GSCM)
(Kumar et al, 2022; Pohlmann et al, 2020), Circular Supply Chain (CSC) (Zhang et al, 2021), Sustainable Supply Chain
(SSC) (Fernando, Shaharudin, & Abideen, 2022), and Closed-Loop Supply Chain (CLSC) (Gan et al, 2019; Wang et al,
2021) are several concepts based on the combination of CE and SCM (De Angelis, Howard, & Miemczyk, 2018).
However, there are still few studies that discuss the influence of CESC on SDGs. It is worth exploring how CESC
concepts would give benefit to sustainability, especially SDGs. Another important aspect that needs to be discussed is
that previous studies are very broad in the terms of sectors that implemented CESC practices. Therefore, the type of
industry that is an opportunity for the implementation of CESC to achieve the SDGs also needs to be explored.

This paper aims to examine the correlation between CESC and SDGs by using a systematic literature review.
Definitions and classifications of CESC are elaborated and explored based on the relevant literature review. The SDGs
that can possibly be achieved by implementing CESC is also identified. Several future opportunities regarding CESC
implementation for achieving SDGs are elaborated. The field and sector that become an opportunity for cooperating with
CESC and SDGs are also covered.

The rest of this paper is organized as follows. Section 1 gives a short introduction to sustainability, how sustainability
issues become international agenda, and the previous study regarding CESC practices and SDGs. Section 2 discusses
relevant literature review regarding sustainable development goals and circular economy supply chain. Section 3 details
the research method, analysis methods, and data gathering. Section 4 describes the findings from the article's search.
Section 5 is the discussion of the findings and section 6 is the conclusion and future recommendations.

METHODOLOGY

The research is focused on the growing trends of circular economy supply chains and sustainable development goals.
There has been a substantial number of papers in the current literature exploring CESC related to sustainability and SDGs.
However, the connection between CESC and SDGs still remains to be explored and requires attention. Therefore, a
systematic literature review is conducted in this study. The methodology is divided into three phases. The first phase is
the identification phase where previous studies and articles are being explored. Since the main focus of this study is to
explore the connection between CESC and SDGs, the search strings used for the search process in the Web of Science
database are "circular economy" AND "supply chain" AND "sustainable development goals”. In addition, Santini (2018)
suggested that in order to indicate a fully updated literature review, the recent references being used should be no more
than 5 years. Therefore, the search was limited to the years 2018 — 2022. In the preliminary search, there were 144 sets
of items as the result.

The second phase is screening in which only published full articles and scientific publications were used in this study,
thus resulting in 111 sets of items. After that, eligibility of the articles was conducted by abstract and keyword
identification from each of the articles to uphold the context of the research topic.

The third phase is analysis and conclusion. This is where reviewed articles that have passed the screening process
would be analyzed. Descriptive analyses were used to visualize and analyze the growing trends of CESC and SDGs,
categories of publications, publication journal titles, and publication subject areas. Then, the contents of the articles are
explored to discover which of the SDGs could be achieved by CESC implementation, as well as the industry’s future
trends and opportunities.
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the circular economy supply chain and sustainable development goals. Figure 2 shows the uptrend of the paper published.
In the year 2022, there are 45 articles published, the highest from the year 2018 — 2022. This indicates that there is a
strong upward trend of interest in the fields of both CESC and SDGs.
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sciences), green sustainable science technologies, management, and business. Each article might have been classified into
more than one category.
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Figure 4. Publication distribution based on journal titles

The 111 articles were published in 50 different journals. Figure 4 shows the seven journals that published the highest
number of articles related to the circular economy supply chain and sustainable development goals. Sustainability has 20
related published articles which is the highest number. Second is the Journal of Cleaner Production (12 articles). The third
one is Business Strategy and Environment Development with 10 articles, followed by Resource Conservation and
Recycling (6 articles), Journal of Enterprise Information Management (4 Articles), and Science of Total Environment (4
Avrticles). It appeared that the main sources with the most articles published were associated with environmental,
economic, and social perspectives which aligned with the concept of sustainability.
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Figure 5. Publication Distribution based on Subject Areas
Figure 5 elaborates on the six major subject areas which contribute around 80% of all the articles. The most important

thing to be noticed is the subject area of sustainability science, which has a 47% contribution from all the articles. Based
on the finding, circular economy supply chain and SDGs research are closely associated with sustainability science.
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DISCUSSION

According to reviewed studies, CESC has been applied to achieve a considerable target of SDGs. One of the strongest
connections between CESC and SDGs links is CESC practices to achieve the target of SDG 12 (responsible production
and consumption) (Benz, 2022; Trummer, Ammerer, & Scherz, 2022). The previous study discusses the specific target
of SDG 12 such as the target of 12.2 which aims to achieve sustainable management and efficient use of natural materials
(Trummer et al., 2022). Another specific target is target 12.5 which aims for substantial waste reduction, through
prevention, reduction, recycling, and reuse; in this target, the dimension of environmental and economic sustainability
are covered (Bjogrnbet, Skaar, Fet, & Schulte, 2021). Another SDG that is discussed frequently is SDG 2 (zero hunger).
The approach is through maximizing the food management process through CESC implementation (Del-Aguila-
Arcentales et al, 2022; El Wali, Golroudbary, & Kraslawski, 2021). SDG 8 (inclusive and sustainable economic growth,
employment, and decent work) is also discussed intensively since a lot of the previous research are focused on the financial
and economic perspectives (Chen et al., 2020; Fatimah et al, 2020; Ibn-Mohammed et al., 2021; Kayikci et al, 2022;
Nilsson & Gdransson, 2021).

The circulation of materials, goods, and products are also depending on accurate information. Information plays an
important role in having visibility and traceability of supply chain processes. By having accurate information, material
flow management and logistics would be more efficient and able to minimize system-wide costs. To assess and trace the
information, the required supporting tool is the enabler. Therefore, technology can be one important pillar that needs to
be explored especially when designing a circular economy supply chain that embodies sustainable development goals
(Fatimah et al., 2020; Khan, Piprani, & Yu, 2022; Kumar, Singh, & Dwivedi, 2020). The specific technologies that
commonly integrate with CESC implementation are Digital Technologies (DTs) (Khan et al., 2022; Kristoffersen,
Blomsma, Mikalef, & Li, 2020). Examples of DTs used as enablers for CESC are the Internet of Things (1oT), big data,
and data analytics. Thus, the opportunity for future research that associates CESC and technologies related to achieving
SDGs could be explored.

The CESC concept for SDGs are not only limited to large enterprises; a big opportunity also occurs in small-medium
enterprises (SMEs) in term of CESC application to achieve SDGs (Kayikci et al., 2022). One of the ways to comply with
CESC with SMEs is by circular business model innovation (CBMI). CBMI itself is the combination between innovation
and circular economy concepts to enhance resource productivity and efficiency while also considering sustainable
development (Benz, 2022; Suchek, Fernandes, Kraus, Filser, & Sjogrén, 2021). However, based on the explored database
there is still a small number of previous researches that discuss the CESC practical implementation on SEMs. For that
reason, studies that discuss the impact of CESC implementation on SMEs in terms of sustainability can be conducted.

Another interesting finding is that a high portion of the research that correlates CESC practices and SDGs is only
focused on the economic and environmental aspects of sustainability. Research conducted by Walker et al. (2021) stated
that most companies consider the social dimension important; however, they do not have a clear picture of it. The finding
is also aligned with previous research by Kirchherr (2017) that reviewed CE definitions, on which only 20% of CE
terminologies focused on the social pillar. Therefore, CESC impact on SDGs based on the social perspective could
become an opportunity to be explored.

Industrial Sector that is Future Trend and Opportunity for the Implementation of Circular Economy Supply
Chain (CESC) to Achieve Sustainable Development Goals (SDGs)

The CESC is being applied in many industry sectors. In this section, the sectors in which CESC future opportunities
for achieving SDGs are discussed. We identified that there are four sectors, including manufacturing, agriculture, waste
management, and natural resources.

In the manufacturing sector, the agrifood industry becomes one of the industries closely associated with sustainability
issues. Nowadays, consumer product industries are trying to achieve zero waste in the supply chain, and remanufacturing
processes are applied for resource conservation. The food and consumer industries are closely related to the agricultural
sector. The manufacturing industries are highly potential for incorporating CESC into it (Bjernbet et al., 2021;
Kristoffersen et al., 2020). CESC has become an enabler for manufacturers and industries achieving sustainability goals
as well as increasing profit performances. Refurbishing, recycling, remanufacturing, and increasing product life-cycle
have become popular methods in which the implementation is able to give benefits not only from the financial perspective
but also from the environmental and social perspectives (Hazen, Russo, Confente, & Pellathy, 2020). Industry 4.0
technologies such as the Internet of Things, big data, data analytics, and others can act as supporting tools to smoothen
CESC practices (Khan et al., 2022; R. Kumar et al., 2020).

In the agriculture sector, a circular economy might be one of the tools to improve SDG 2 (zero hunger) (EI Wali et
al., 2021). Approximately around 40% of the food for human consumption is going to waste because it is not consumed
on time. It is estimated that a large population in the world is lacking basic food which led to several negative impacts
such as malnutrition, children's physical development, and mental problems (Del-Aguila-Arcentales et al., 2022).
Therefore, improving the food management process by incorporating the CESC concept into it would become one
potential future research that might be conducted (Hoehn et al., 2021; Pohlmann et al., 2020). By increasing efficiency in
food management, the eradication of hunger is possible and complies with SDG 2 (Del-Aguila-Arcentales et al., 2022).
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In the waste management sector, CESC is the basic concept which is able to reduce and minimize waste management
problems. The SDGs that can be achieved by CESC implementation into the waste management sector are SDG 3 (good
health and well-being), SDG 6 (clean water and sanitation), SDG 8 (decent work and economic growth), SDG 12
(responsible consumption and production), and SDG 13 (climate action) (Fatimah et al., 2020). One specific issue
commonly arising among practitioners and academicians is electronic waste management or waste electrical and
electronic equipment (WEEE). The growing concern of WEEE management has arisen significantly among electronic
manufacturers due to various reasons. The first reason is that with the rising demand for electronic and electrical usage
around the world, the volume of WEEE also rises worldwide. The second reason is natural resource depletion and natural
degradation, and the third reason is the hazardous recycling process of WEEE (Kumar et al., 2022). Therefore, developing
sustainable waste management based on CESC is able to support several SDG goals such as SDG 8 and SDG 12.

In the natural resources sector, preserving raw materials has become a critical factor. The development of technology
and industrial development depend heavily on raw materials availability (Zanoletti, Cornelio, & Bontempi, 2021). CESC
implementation might ensure the availability of raw materials by ensuring the circulation of raw materials, in particular,
the strategy of recovery, refurbishment, and reuse. An important sector that is highly associated with the use of natural
resources and raw materials is the construction industry. The construction industry is a resource-intensive industry in
which CESC plays an important role to conserve natural resources and minimize the usage of raw materials. Accordingly,
the circulation of materials based on CESC would become an enabler of long-term sustainability goals (Ghufran et al.,
2022).

CONCLUSION AND IMPLICATIONS

This research provides insight into the linkage between the circular economy supply chain and sustainable
development goals. The methodology of this study is a systematic literature review. From the findings and discussion,
four implications have been identified. The first implication is that CESC practices have become one of the ways to
achieve SDGs. The most notable SDG targets that are frequently discussed are SDG 2, SDG 8, and SDG 12. The second
implication is the implementation of CESC for achieving SDGs, potentially supported by industry 4.0 technologies such
as 10T, big data, and data analysis. These technologies can assist the circulation of materials by providing transparency
and traceability of information in the supply chain processes. The third implication is the application of CESC, which is
quite wide and adaptable not for only large companies but also SMEs. The fourth implication is most of the previous
research is focused on economic and environmental perspectives rather than social perspectives.

The research also investigates the future trends in the industry concerning CESC for achieving SDGs. The
manufacturing sector, agricultural sector, waste management sector, and natural resource sector are identified as potential
sectors that CESC has a high impact on to achieve sustainability. Since CESC is quite wide and adaptable to various
sectors, future research should be discussing more specific details regarding the potential sectors. The research correlated
with the CESC model for specific industries and sectors can also be conducted.
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