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ARTICLE INFO ABSTRACT

Editor: Prof. Beatriz Lopes de Sousa Jabbour As the Circular Economy (CE) moves up in the agenda of research, policy, and businesses, understanding its
impact on the Sustainable Development Goals (SDGs) becomes more important. This research analyzed the
potential impact that 27 circularity strategies have on each of the 17 SDGs and their associated 169 targets. The
results suggest that CE strategies can contribute to all SDGs, but most effectively to SDGs 8, 12, and 13, and least
to SDGs 4, 5, 10, and 16. However, for these relationships to exist, CE strategies must follow one or more of the
seven pathways that have been identified: 1) Reduced, traceable extraction; 2) Regenerative, biobased pro-
duction; 3) Human inclusive industries; 4) Shareable longevity; 5) Consumers at the center, not consumerism; 6)
Clean and effective end of life, and 7) Reduced and clean energy and transport. Among them, pathways 2, 4, and
6 proved to be the most influential, accounting for 66 % of the potential contributions to the SDGs. Conversely,
the results of this analysis revealed that, while the CE mostly focuses on products and materials, the SDGs
emphasize people and places (the environment). The results of this research, in particular the identified path-
ways, can help practitioners and policymakers to evaluate the contribution of current CE approaches to the SDGs,
and guide them in the design of better strategies for leveraging the potential of a CE as a transition tool to
advance the SDGs. Overall, this research sets the basis for a deeper understanding of the opportunities and
limitations of the Circular Economy as a framework to advance the SDGs.
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insufficient mechanisms to monitor and implement the goals inside
businesses and institutions (Garcia-Sanchez et al., 2020; Moldavska and

1. Introduction

In September 2000, the leaders of 149 countries gathered to sign a
collective agreement to work toward the accomplishment of the “Mil-
lennium Development Goals (MDGs).” This historical moment was not
only the largest ever-ever gathering of world leaders, but it proved to be
a primer on what shared sustainable development could look like
through the use of a common language and a monitoring mechanism
(Sustainable Development Goals Fund, 2015). In 2015, these goals were
widened and transformed into the Sustainable Development Goals
(SDGs). Unlike the MDGs, the SDGs consider a broader set of goals across
the economic, social, and environmental dimensions (de Jong and Vijge,
2021) reflected in 17 goals and 169 targets (SDG-Tracker, 2018).

The SDGs present an opportunity to “permanently transform the nature
of development and make environmental and social sustainability a defining
characteristic of economic activity” (Stevens and Kanie, 2016). However,
researchers and private stakeholders have raised criticisms of the
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Welo, 2019; Sullivan et al., 2018). These opposing views exhibit a di-
chotomy: While the importance of the SDGs and their urgency is well
established, the specific strategies that institutions can use to improve
their performance toward these goals are less defined (Mora-Contreras
et al., 2023). At the center of this dilemma, the Circular Economy (CE)
has evolved as a framework to bridge the idealism of the SDGs with the
practicality of business strategies (Geissdoerfer et al., 2017). The CE
replaces the linear “take-make-use-lose” economic model with strategies
to retain value through cascading and regenerative practices (Garcia-
Saravia Ortiz-de-Montellano and van der Meer, 2022). The goal of these
practices is to slow down the consumption and production loops and
promote environmental quality, economic prosperity, and social equity
(Ellen MacArthur Foundation, 2013; Kirchherr et al., 2017).

The research on the relationship between the SDGs and the CE has
grown significantly ever since (Merli et al., 2018). Some scholars have
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signaled that there are still gaps in understanding how the CE can pro-
mote economic growth while protecting the environment and society
(Geng et al., 2012; Ghisellini et al., 2016; Pomponi and Moncaster,
2017; Schoggl et al., 2020; Zhijun and Nailing, 2007). Similarly, Murray
et al. (2017) have concluded that the CE does not include the social
dimension, which is crucial for sustainability, and Millar et al. (2019)
point out that the relationship between SDGs and CE has not yet been
factually established. Dantas et al. (2021) established a relationship
between the CE and Industry 4.0 to support SDGs 7, 8,9, 11, 12, and 13,
while Rodriguez-Anton et al. (2019, 2022) analyzed the SDGs and nine
European CE targets and found connections to the SDGs 6, 8, 9, 11, 12,
13, 14, and 15, but neither could provide an explanation for these re-
lationships. Following this research line, the study by Schroeder et al.
(2019) established connections between CE practices and SDGs 6, 7, 8,
12, and 15 and concluded that more in-depth research is required to
build on this knowledge. At the global level, The Sustainable Develop-
ment Goals Report 2022 by the UN has charted the progress toward the
realization of the SDGs, but so far, mention of the role of CE is present
only toward goal 12 (United Nations, 2022). At the regional level, the
Joint Research Center of the European Commission has developed a map
to relate any European policy document to different SDGs by using text
mining and natural language processing (Steve et al., 2023), both with
the goal of shortening the gap between policy and practice. At the na-
tional level, entities such as the Holland Circular Hotspot (2020) have
also developed a detailed guideline linking the CE with goals 2, 6, 7, 8,
12, 15, and 17. However, to our current knowledge, previous studies
have not conducted a comprehensive mapping of the relationships be-
tween CE strategies and SDGs.

It is within this nascent body of literature that this research takes
place and furthers the existing knowledge by systematically and in detail
analyzing not only the potential connections between CE and the SDGs,
but also the pathways and reasons for these relationships. Understand-
ing the backbone of these connections is essential for developing
mechanisms and strategies to ensure progress on the SDGs through the
use of CE principles. This means that we must understand, not only how
a particular CE strategy can be linked to the different SDGs but also
under which criteria these relationships become true.

To exemplify, Sharma et al. (2021) stated that increased waste
recycling rates can positively contribute to Goal 9: Build resilient infra-
structure, promote inclusive and sustainable industrialization, and foster
innovation. This raises two questions: how will this practice support the
achievement of this goal? and: which minimum conditions need to be in
place for this statement to remain true? In other words: what are the
pathways by which this or any other CE strategy can support the
accomplishment of each of the different SDGs? This further level of
understanding moves our knowledge from a yes/no answer to a yes-if,
no-unless proposition.

In this unexplored territory, our research questions emerge. The goal
of this research is to discover actionable strategies and specific criteria
for businesses and stakeholders to ensure that their efforts are pointing
toward the accomplishment of sustainable development. In this context,
this study addresses the following research questions: (RQ1) Which
circularity strategies can contribute to the advancement of the seventeen
different SDGs? And (RQ2) What are the mechanisms that allow these
practices to have the claimed contribution to the SDGs? To answer these
questions, the methodological design is presented in Section 2. Section
3.1 presents the results of RQ1, while Section 3.2 discusses the results
pertaining to RQ2. Finally, Section 3.3 addresses the gaps and risks
observed during the analysis. Section 4 presents conclusions and an
outlook for future research.

2. Methods
To answer the two research questions, the research was conducted in

two stages: argumentation and pathway formation. The argumentation
process examined whether a particular circular strategy was linked to
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any of the SDGs, and the pathway formation stage analyzed the mech-
anisms by which this connection existed. The overall aim was to iden-
tify, validate, and interpret CE strategies and their correlation to one or
more of the SDG goals and targets. This approach is represented in Fig. 1,
and explained below.

2.1. Argumentation

The goal of this process was to establish a comprehensive dataset of
connections between individual CE strategies and the SDGs and Targets.
This part consisted of three steps: Building the dataset (dataset defini-
tion), finding the connections (correlation analysis), and arguing the
logic of these connections (theoretical validation).

2.1.1. Dataset definition

The SDGs, as defined by the UN, are classified into 17 different goals
and 169 targets (United Nations, 2015). We considered both goals and
targets, as the targets do not always represent the full complexity of a
goal (Spaiser et al., 2017). For the circularity strategies, the inventory
was established based on a value retention framework for circular
strategies that the authors established and published before (Garcia-
Saravia Ortiz-de-Montellano and van der Meer, 2022). This framework
considers seven processes by which value in a product or process on the
system can be retained, named the value retention stages (VRS). Each
stage has specific strategies, which are actions that can be taken to
enable each VRS. The defined dataset included both value retention
stages and their 27 associated strategies, as listed in Table 1. For the
remainder of this article, the specific targets of the SDGs are abbreviated
SDG-t, and the Circularity strategies as CE-s.

2.1.2. Correlation analysis

After the definition of the two frameworks, each CE-s was analyzed
against each SDG-t to find out the correlations. This was established
based on evaluating the relationship between each pair of CE-s and SDG-
t, and specifically the potential influence of a particular CE-s on an SDG-
t. As an example, the CE-s of Reparability and Maintenance, within the
value retention stage of Use, Reuse and Resell, is considered (See
Table 1). To evaluate its relationship with Goal 1 - no poverty, six
questions, corresponding to the targets of this goal as well as the goal as
a whole, were asked:

1. Can product reparability/maintenance aid in eradicating extreme
poverty? (SDG-t 1.1)

. Can product reparability/maintenance aid in reducing people living
in poverty? (SDG-t 1.2)

. Can product reparability/maintenance support the implementation
of appropriate social protection systems, including floors, for the
poor and vulnerable? (SDG-t 1.3)

. Can product reparability/maintenance support the poor and
vulnerable to have equal rights to economic resources, as well as
access to basic services? (SDG-t 1.4)

. Can product reparability/maintenance help build resilience for the
poor and vulnerable to climate-related extreme events and other
economic, social and environmental shocks and disasters? (SDG-t
1.5)

. Can product reparability/maintenance contribute to the reduction of
poverty in general? (SDG 1 collectively)

Answers to these questions for each pair of CE-s and SDG-t were
examined by evaluating the literature. Once one or more articles indi-
cating a relationship for each pair were found, an argument was built
synthesizing the nature of this relationship in the process here called
Theoretical validation.

2.1.3. Theoretical validation
Noting the presence of categorical variables on both sides of the
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Fig. 1. Flow diagram of methodological approach.

analysis and the potential complexity of the relationship, qualitative
meta-synthesis was used for theoretical validation. This analysis is rec-
ommended for synthesizing the findings of collected studies in order to
develop an integrated understanding of a particular phenomenon or
topic (Zimmer, 2006). It should be noted that meta-synthesis is not an
exhaustive review of literature on a given topic (systematic review
methods), nor is it the quantitative analysis of data from other studies
(data meta-analysis). Meta-synthesis entails a comparison, translation,
and analysis of findings to generate new interpretations and distilling
meanings (Jensen and Allen, 1996).

Following the correlation analysis, the argument for each match
between a pair of CE-s, SDG-t and supporting literature, was built by
describing why/how, or if/when this connection exists. This step pro-
vided a conditional context to a particular CE-s. For example, repair
activities can support Goal 2: No poverty if local and community-based
repair activities and trade of repaired objects are in place, as was
described by Schroder et al. (2019). The process of constructing an
argument for each pair of CE-s and SDG-t based on the supporting
literature was repeated for all pairs.

The detailed and lengthy nature of this work required streamlining
the process among researchers to safeguard the validity of the results.
Researcher A systematically performed the initial correlation analysis
and theoretical validation, while Researcher B re-analyzed each

354

argument and the corresponding literature for clarity, consistency, and
correct interpretation. Lastly, researcher C revised the finalized dataset.
This process was iterative until all CE-s and SDG-t were evaluated,
validated, and re-analyzed, and it was used for both argumentation and
pathway formation steps.

2.2. Pathway formation

Out of the argumentation part of this research, a total of 142 pairs of
CE-s and SDG-t were found. Due to the extensive size of this initial
dataset, it was necessary to undertake additional analysis to classify the
specific insights associated with each match. The objective was to
identify broader patterns and clusters of arguments without imposing
any preconceived concepts or keywords. This systematic procedure is
referred to as pathway formation.

2.2.1. Inductive coding

The goal of this first step was to code each match to find common
concepts or logic across arguments. The selected method was inductive
coding to allow themes to emerge without having a previously struc-
tured set of criteria. For this, the guiding question was, “What are the
guiding concepts or keywords at the basis of this argument?” Each argument
was assigned its relevant keyword(s). No criteria were used to limit the



C. Garcia-Saravia Ortiz-de-Montellano et al.

Table 1
Inventory of CE value retention stages and strategies. Adapted from Garcia-
Saravia Ortiz-de-Montellano and van der Meer (2022).

Value Retention Stages (VRS) Strategies

1  Reduce 1.1  Reduce primary extraction and export of

raw materials

1.2 Reduce quantity of production and
consumption of goods
1.3 Reduce dependency on scarce and non-
renewable materials
1.4  Reduce supply chain complexity
1.5  Reduce product and material complexity
and toxicity
1.6  Enable material traceability
2 Regenerate 2.1 Prevent / reverse bioaccumulation of
chemicals in the environment
2.2 Restore ecosystems where primary
materials are taken
2.3 Use regenerative agricultural and farming
practices
3 Use, Reuse and Re-sell 3.1 Flexible ownership of products
3.2 Product longevity and reusability
3.3 Second-hand markets and fair market
values for re-selling
3.4  Reparability and maintenance
3.5  Product sharing capacities
3.6  Use extension of materials from biological
cycles
3.7  Promotion of Circular behavior
4 Repair, Refurbish and 4.1 Business models for cascading of products
Remanufacture 4.2  Modularity, standardization, and
accessibility of components
4.3  Upgradability of products
5  Recycle 5.1 Increased recycling in closed and open
loops
5.2 Use of recycled material over raw
materials
5.3  Reduce quantity and impact of waste
6  Recover 6.1  Recover energy and minerals from waste
6.2  Recover organic matter from organic
waste
7  Recirculate 7.1  Shared and extended product
responsibility
7.2 Collaborative systems for recirculation
7.3 Improved logistics and reverse logistics

systems

length or scope of a keyword, therefore a keyword might be several
words long. In the above-mentioned example “repair activities can
support Goal 2: No poverty if local and community-based repair activ-
ities and trade of repaired objects are in place”, relevant keywords are
local economy and trade, and community-based systems. As an initial
step of the pathway formation, the aim was to break each argument into
smaller-sized concepts that allowed further processing.

2.2.2. Axial coding

After coding the arguments into keywords, these were related
together in order to reveal common areas of understanding or pathways.
The goal was to examine the relationships among different keywords to
uncover their connections, interdependencies, and dimensions, and by
doing so, to develop a more comprehensive understanding of how the
categories are interconnected. To achieve so, the keywords were ar-
ranged under different possible categories until the following criteria
were achieved: (1) Each category (pathway) is clearly differentiated
from other pathways (2) All keywords obtained from the inductive
coding are included within a pathway. Once a pathway was formed and
its keywords were clustered, they were renamed, if needed, for
communicative clarity.

Out of the inductive and axial coding processes, twenty-five key-
words were identified and clustered into seven different pathways
(presented in Table 2). Therefore, each pathway contains the keywords
as its core elements, while remaining connected to the initial CE-s and
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Table 2
Seven pathways and their core elements.

Pathway Core elements
1 Reduced, traceable 1.1 Reduced extraction in primary activities
extraction 1.2 Cleaner extraction practices
1.3 Material and product traceability
2 Regenerative, biobased 2.1  Regenerative production of biological
production resources
2.2 Diverse food production systems and supply
chains
2.3 Resource recovery
3 Human inclusive 3.1 Inclusivity and fair payment
industries 3.2 Local innovation, new business models, and
entrepreneurship
3.3  Community responsibility
3.4  Training and education on CE
4  Shareable longevity 4.1  Designed extended use and reparability of
products and components
4.2 Businesses and policies promote product
and component reuse
4.3 Increased access to resources for minorities
and vulnerable groups
5 Consumers at the center, 5.1 Education on circularity across the value
not consumerism chain
5.2  Consumer empowerment
5.3  Business models and product design favor
consumer well-being
5.4  Communication strategies promote
responsible consumption, longer use, and
cascading
6  Clean, effective End of 6.1  Design out toxicity and un-recoverable
Life materials
6.2  Separate waste into mono-material streams
6.3  Develop infrastructure to recover value
from biological waste
6.4  Develop infrastructure to recover value
from technical waste
7  Reduced and clean 7.1  Aim at local, low, and clean energy
energy and transport transport systems
7.2 Develop circular urban mobility and
transport
7.3  Cascading industries use low and clean
energy
7.4  Integrated communication and logistics

systems across the value chain

SDG-t matches. The argumentation and pathway formation steps
allowed for a dataset that provides insight at different levels of detail: At
CE-s to SDG-t level; at VRS to SDG; and at a higher level, where the
connections between different CE-s reveal the pathways by which
several SDGs might be furthered. These findings are discussed in the
results section.

3. Results and Discussion

This research determined the relationship between specific CE stra-
tegies and the SDGs by analyzing their interconnections (RQ1 - Section
3.1) and potential pathways of delivery (RQ2 - Section 3.2) while
paying attention to risks, shortcomings, and areas where CE and the
SDGs are misaligned (Section 3.3).

3.1. The Interconnections between the CE strategies and SDGs

In the argumentation step, 142 matches were found. Each of them
consisted of one CE-s, one SDG-t, and one referenced argument. Each CE-
s was then aggregated into its respective VRS, and each SDG-t was also
aggregated to its respective SDG. Fig. 2 illustrates a matrix plot of the
relationship between CE stages and SDGs. The magnitude of each circle
represents the aggregated number of matches between a CE-s and SDG-t
from a given VRS that contributes to a specific SDG. In this sense, a
larger size describes a VRS with more CE-s influencing a specific SDG,
but should not be interpreted as an absolute measure of the impact that
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Fig. 2. The interconnections between the CE strategies (VRS) and SDGs (CE-s sorted from least to most overall impact to the SDGs).

any given VRS can have on an SDG. The results suggest that the most
frequently addressed SDG by CE-s is climate action (Goal 13). This can
be a result of the current emphasis in research and policy on the envi-
ronmental dimension of sustainability, including CE, and is in line with
the recent research identifying climate action as the most urgent SDG by
experts and sustainability professionals (GlobeScan, 2021).

The results of this study identified the goals of responsible con-
sumption and production (Goal 12), affordable and clean energy (Goal
7), and decent work and economic growth (Goal 8) as the next most
frequently addressed SDGs by the CE strategies, respectively. The pres-
ence of SDGs 7, 8 and 12 as prominent beneficiaries of the CE is also
reflected in the work of Dantas et al. (2021), and Schroeder et al. (2019).
However, Rodriguez-Anton et al. (2019, 2022) did not find any
connection between the nine European CE strategies and SDG 7. The
resulting linkage between the CE strategies and the SDGs 7 and 12 ar-
gues in favor of the role that CE-s can play in the transition from the
current consumptive and fossil-based linear economy to a circular one,
including renewable energy (Olabi, 2019). Nonetheless, the possibility
of overconsumption in a CE due to the rebound effect needs to be noted
when linking the CE strategies with this SDG (Castro et al., 2022). The
presence of SDG 8 as one of the most frequently addressed SDGs reflects
the importance of cascading strategies across sectors, geographies, and
scales as a source of productive activities, employment, and business-
community engagement, which is aligned with the findings of Cha-
turvedi et al. (2019) on the role of CE-s in the global south.

On the other hand, gender equality (Goal 5) was the least addressed
by CE-s, followed by quality education (Goal 4), reduced inequalities
(Goal 10), and peace, justice, and strong institutions (Goal 16). Simi-
larly, none of the previous research covered in the literature review
found a connection to SDGs 4, 5, 10 or 16 (Dantas et al., 2021; Holland
Circular Hotspot, 2020; Rodriguez-Anton et al., 2019; Rodriguez-Anton
et al., 2022; Schroeder et al., 2019). This gap between CE-s and Goals 4,
5, 10, and 16 has also been found by Corvellec et al. (2022) and Murray
et al. (2017) and points to important social issues that are still missing in
the circularity frameworks. A relevant observation of the results of this
study is that all of the less addressed SDGs are directly associated with
people.

The results of this study regarding the most and least affected SDGs
by CE-s are mostly aligned with previous studies. However, partnerships
for the goals (Goal 17) - identified as the most important SDG by the UN
(United Nations, 2019) - and zero hunger (Goal 2) - identified as the
most important SDG by Globescan (2021) - are not among the most
impacted SDGs by CE-s. This points toward a gap between the goals of
world leaders and decision-makers on ending poverty and hunger and
enhancing the health and well-being of people (Broom, 2019) and the
impacts that CE-s might have if implemented. The results suggest the
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need to consider not only the technical and biological cycles of the CE
but to pay more attention to its actors.

Looking at the different CE-s, it can be seen that the “use, reuse, and
re-sell” strategy is the most effective strategy toward the general
achievement of the SDGs, affecting 14 out of 17 and with significant
magnitudes for decent work and economic growth (Goal 8), responsible
consumption and production (Goal 12), and no poverty (Goal 1). This
can be explained by the fact that this strategy targets a reduction in the
consumption and production of primary materials and favors product
use through flexible ownership, sharing, repair, and re-selling. Such
strategies increase the lifetime of products and shift the economic effort
from primary production and manufacturing, typically capital-
intensive, to maintenance and repair, typically labor-intensive (Stahel
and Clift, 2016). This linkage is crucial for the CE, as nearly no other
strategy has an impact on SDG 1 - no poverty.

The “reduce” and “repair, refurbish and remanufacture” strategies
also have a notable potential impact on the SDGs. Both strategies proved
to be promising in advancing climate action (Goal 13). Furthermore, the
“reduce” strategy presented a considerable impact on affordable and
clean energy (Goal 7), which can be explained by reducing the overall
required energy and resources, including non-renewables. Furthermore,
decreasing the complexity of a product’s design and providing cascading
opportunities, especially in infrastructure, can also support the
achievement of industry, innovation, and infrastructure (Goal 9).

Our results demonstrate that the most promising strategies for the
advancement of SDGs through CE-s are the ones related to product value
retention, keeping products in use for longer. Comparatively, “recy-
cling” ranked as the least effective strategy in achieving the SDGs. This is
especially notable as recycling and circularity are commonly and
wrongly used interchangeably (Fellner and Lederer, 2020; Lim et al.,
2020). Our findings are in line with the work of Knable et al. (2022),
who conclude that recycling has low to no impact on sustainable
development, when compared against other strategies.

3.2. The Pathways from CE-s to SDGs

The following section describes the results obtained from the
inductive and axial coding of the results from Section 3.1. After estab-
lishing the interconnections between the CE-s and SDGs, the analysis
revealed that seven main pathways had been identified connecting CE-s
to one or more SDGs. The seven pathways identified are: (1) Reduced,
traceable extraction; (2) Regenerative, biobased production; (3) Human
inclusive industries; (4) Shareable longevity; (5) Consumers at the
center, not consumerism; (6) Clean and effective end of life and (7)
Reduced and clean energy and transport. These seven identified path-
ways allow for a systems perspective on the various CE-s and life cycle
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stages. This establishes a basis for more fully integrating social, envi-
ronmental, and economic considerations into CE-s by creating a link
between specific strategies and particular SDGs. Furthermore, these
pathways serve as a primer for the future development of indicators to
evaluate businesses’ contribution to the advancement of the SDGs.

Fig. 3 shows the link between the CEs, pathways, and SDGs. As with
Fig. 2, the thickness of the line represents the aggregated number of
arguments matching any given pathway and goal. In this sense, a thicker
line represents a higher number of CE-s within a VRS linked to a specific
pathway. Similarly, a thicker line in the pathways, represents a higher
number of CE-s associated to a specific SDG-t that are connected through
the pathway. Details on each pathway are summarized in Table 2: Seven
pathways and their core elements. This analysis shows that each of the
CE-s (left column) touches upon at least three different pathways. The
results suggest that even though CE-s can support the SDGs, as discussed
in Section 3.1, several mechanisms (pathways) should be in place for
this relationship to exist. The results of earlier studies, such as Rodri-
guez-Anton et al. (2019), have already indicated the existence of a
relationship between CE-s and SDGs. However, this analysis reveals that
the connection between a given CE strategy and an SDG is not
straightforward but nuanced and complex, pointing to the importance of
including social, geographical, environmental, behavioral, and eco-
nomic indicators, and not just material and energetic considerations.
Furthermore, there is a wide spread between the Pathways (center col-
umn of Fig. 3) and the SDGs (right column), which suggests that there
are several mechanisms to support the SDGs, and efforts in one pathway
can have an effect on several goals at the time.

Of the seven identified pathways, the one that shows the most impact
on the SDGs is Shareable longevity (23 % of connections), which clusters
mechanisms to extend a product’s use and reuse with an emphasis on
providing vulnerable groups access to products and services. Toward the
CE-s (left column of Fig. 3), Shareable longevity is connected to reduced
extraction of raw materials through extended use, reuse and re-sell of

CE Strategies Pathways

|
i

Reduce

Regenerate

Use, Reuse and Resell

Shareable longevity:

Repair, Refurbish and Remanufacture

[ Recycle

|:| Recover
D Recirculate

Reduced, traceable extraction

Regenerative biobased production

Human inclusive industries

Consumers, not consumerism

Clean; effectivé end of life

D Reduced;clean energy and transport
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products, and cascading strategies. The results demonstrate that the
most strongly influenced goals are: reduction in poverty (Goal 1),
affordable and clean energy (Goal 7), decent work and economic growth
(Goal 8), industry innovation (Goal 9), responsible consumption and
production (Goal 12), and climate action (Goal 13). This is in line with
the urgency established by (Stahel, 2016) on making reusable products
the norm to achieve sustainable development and complements the
findings from Schroder et al., who conclude that sharing, reusing, and
upcycling activities have supported developing economies for decades
in their quest to fight poverty and achieve economic growth (2019).
The second pathway with the highest impact is clean, effective end-of-
life (EoL) (18 % of connections). This pathway includes phasing out toxic
and unrecoverable materials and the development of cascading in-
dustries for biological and technical cycles, including the separation of
waste into clean material streams. This pathway can support the goals of
climate action (Goal 13), good health and well-being (Goal 3), sustain-
able cities (Goal 11), affordable and clean energy (Goal 7), and water
quality and health (Goals 6 and 14). The importance of phasing out
toxic, un-separable and un-recoverable materials has been previously
highlighted by Leslie et al. (2016) for the plastics industry, and the
importance of cascading biological materials is in line with the results of
the study on cascading strategies for wood by Mair and Stern (2017).
The widespread impact that cascading industries —and the right material
and waste management design- could have in the advancement of the
SDGs is notable. However, this also highlights the urgency to ‘foster the
dialogue between product designers and EoL managers’ (Bezama, 2016)
to develop and integrate these industries as a circular manufacturing
ecosystem. An important finding of this pathway is the emphasis on local
cascading systems at the EoL point as a means to promote local devel-
opment and prevent waste losses and leaching into the environment.
This finding is in line with the results of the study by Joshi et al. (2019)
and supports the notion that waste and waste management are key el-
ements not only in environmental protection but also in social inclusion

SDGs

D Goal_1._No_poverty

D Goal_2._Zero_hunger

=] Goal_3._Good_health_and_well_being
3 Goal_4._Quality_education

== Goal_5._Gender_equality

[ Goal_6._Clean_water_and_sanitation

D Goal_7._Affordable_and_clean_energy

D Goal_8._Decent_work_and_economic_growth
D Goal_9._Industry_innovation_and_infrastructure
3 Goal_10._Reduced_inequalities

D Goal_11._Sustainable_cities_and_communities

D Goal_12._Responsible_consumption_and_production

D Goal_13._Climate_action

E] Goal_14._Life_below_water

D Goal_15._Life_on_land

[ Goal_16._Peace_justice_and_strong_institutions
[ Goal_17._Partnerships_for_the_goals

Fig. 3. Contribution of CE Practices to the SDGs through seven specific pathways. Left: CE-s, Center: Pathways, Right: SDGs.
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and economic development (Noble, 2019).

The Regenerative and biobased production pathway (15 %) emphasizes
the importance of regenerative biobased production systems and crop
diversification for social and climatic resilience. This pathway in-
fluences mostly the goals of zero hunger (Goal 1), good health and well-
being (Goal 3), climate action (Goal 13), and life on land and under-
water (Goals 14 and 15). The results support the research by Rhodes
et al. and Howard et al. on the importance of regenerative agriculture for
systems’ resilience (Howard et al., 2018; Rhodes, 2017).

The Reduced and traceable extraction (14 %) emphasizes the impor-
tance of reducing the total requirement of raw, non-renewable mate-
rials, substantially increasing the sustainability of unavoidable raw
extraction, and supporting the traceability of resources for their recov-
ery at the EoL. This will mostly impact ensuring clean water (Goal 6),
affordable and clean energy (Goal 7), sustainable cities (Goal 11),
responsible consumption and production (Goal 12), and climate action
(Goal 13).

The Human inclusive industries (13 %) pathway emphasizes that any
industry or CE-s must be inclusive, fair, and community responsive as
well as promote local innovation, training, and education for the CE.
Through this, CE has the potential to support the goals of no poverty
(Goal 1), quality education (Goal 4), gender equality (Goal 5), decent
work and economic growth (Goal 8), industry innovation (Goal 9),
sustainable cities and communities (Goal 11), peace, justice, and strong
institutions (Goal 16) and reduced inequalities (Goal 10). The impor-
tance of considering social aspects in CE has been highlighted by Walker
et al. (2021) and the impact of social inclusivity in long-term sustainable
development has also been discussed by Babu (2020) whose research
concluded that social inclusivity in business has an essential role in job
creation, poverty reduction, maintenance of culture, environmental
protection, and community building.

The pathway Consumers at the center, not consumerism (11 %), ad-
dresses the relationship of businesses with consumers, consumer
awareness, empowerment, and education, and the role that companies
have in promoting consumers’ well-being, mental health, responsible
consumption, and circular behaviors. Supporting consumers and stra-
tegizing against consumerism can have an influence on primarily
advancing the goals of responsible consumption and production (Goal
12), climate action (Goal 13), affordable and clean energy (Goal 7), and
partnerships for the goals (Goal 17). We found only one connection
between this pathway and Goal 3: Good health and well-being, which
signals an existing gap in the understanding of ‘well-being’ in SDGs and
the lack of CE-s that specifically target users and their relationship with
products and services (Camacho-Otero et al., 2018).

Lastly, the pathway Reduced and clean energy and transport (6 % of all
matches) addresses the impact that mobility, logistics, transport, and
energy use can have on the SDGs. The main impact of this pathway is on
sustainable cities and communities (Goal 11), industry innovation and
infrastructure (Goal 9), climate action (Goal 13), affordable and clean
energy (goal 7), decent work and economic growth (Goal 8), and part-
nerships for the goals (Goal 17). These results show that clean energy
and transport have a lower impact on the SDGs in comparison with other
pathways. However, it is noteworthy to consider its essential role in
enabling most of the CE-s, making it a point of concern for the CE, as
clean transport and energy are crucial to ensure a sustainable transition
(Korhonen et al., 2018; Li et al., 2010).

3.3. Missing the mark: gaps between CE-s and the SDGs

This section discusses the main gaps of the CE as a framework for the
advancement of the SDGs and the limitations found in the SDGs that —
according to the authors and the academic literature — might require
redefinition and actualization. The identification of these gaps provides
boundaries to the extent by which the CE can be promoted as a frame-
work for sustainable development and the areas in which is still neces-
sary to create effective strategies that are socially equitable,
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environmentally sustainable, and economically viable. Furthermore, the
limitations in both the CE and SDGs are a reminder of the dynamic and
complex nature of sustainable development and emphasize the impor-
tance of continuous feedback and actualization of frameworks and
policies.

3.3.1. Risks of using current CE-s for the advancement of the SDGs

This sub-section presents the areas in which gaps between CE-s and
SDG were found. These gaps reflect current CE definitions and research.
Limitations on the SDGs are addressed in Section 3.3.2. The identified
gaps are not absolute to the CE as a whole but rather point toward areas
where more research, better policy, and clearer strategies are needed.

3.3.1.1. Counterproductive social and environmental effects of export of
used materials and products. Unmanaged and unregulated export of large
volumes of technological waste, textiles, used plastics, and waste might
increase poverty, reduce a country’s productivity, and create health
problems and environmental pollution (Baden and Barber, 2005) (Risk
to Goals 1 and 3). This is also the case with the production and export of
circular products to countries with no circularity infrastructure, partic-
ularly collection, sorting, and recycling systems, clean energy, and
waste-water treatment plants (Preston et al., 2019) (Goals 3, 6, and 7).
Research on international trade agreements and mechanisms specific for
repaired, reused, and cascaded products are still needed, especially for
products that are produced, used, repaired, and re-sold across different
regions and countries(Barrie and Schroder, 2022) (Goals 9 and 17).

3.3.1.2. Misrepresentation of the importance of the full spectrum of bio-
logical cycles. Even though there is a wide overlap between circularity
and sustainability in academic and public literature, the role of CE in
safeguarding ecosystems is not clear (Morseletto, 2020), and largely sees
the environment as a source of capital, not as a system to be restored and
protected. As a consequence, CE literature underrepresents the impor-
tance of ecosystem resilience, diversity, preservation, diversification,
and restoration (Kennedy and Linnenluecke, 2022), or ways to integrate
the value created by these ecosystems to the notion of ‘value retention’
that is core to CE (Goals 13, 14 and 15). The cascading of biological
cycles as represented by CE literature (Ellen MacArthur Foundation,
2019), does not consider the role of infrastructure for food loss and
waste across economically diverse global supply chains (Magalhaes
et al., 2021), crop diversity and animal rearing (and its by-products) in
achieving food and ecosystem resilience, climate change, reduction in
fertilizer and pesticide use and ecosystem regeneration, and neither the
challenge that crop diversity can present on the development of single-
stream waste management practices, and the safe return of chemically
treated biological waste to the biosphere (Karuppiah et al., 2021). (Goals
2,11, 14, and 15).

3.3.1.3. Certain industries have little academic foundation for implement-
ing CE. There is little academic coverage on strategies, impacts, metrics,
and priorities for CE in the healthcare sector (Goal 3); housing, including
its social impacts (Goal 11); aquaculture, fisheries, and the regenerative
management of water bodies (Goal 14), and the development and
forecasting of infrastructure and technology for high-volume cascading,
and the consequences this can have on the environment and society
(Goal 9).

3.3.1.4. Education in CE is limited to awareness. CE is growing in the
education sector through courses, online communication, and the
development of new methodologies. However, there is no coverage of
education to increase technical and transferrable skills essential to cir-
cular systems such as design, repair, refurbishment, and remanufacture
(Burger et al., 2019) (Goals 4, 8, and 9).

3.3.1.5. Risk of overshoot and focus on economic growth. Through
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cascading and industrial development at EoL, CE presents a risk in terms
of water use and management and its competition against the avail-
ability of drinking water. As with any industry, EoL industries might
increase the risk of further ecosystem pollution unless accounted for and
treated appropriately (Sauvé et al., 2021) (Goal 6). Similarly, increased
energy use for value retention industries and overemphasis on the use of
renewable energies instead of a reduction in overall energy consumption
(Ruzzenenti et al., 2019) might impact Goal 7 (Goal 7). Finally, CE, as
represented by large bodies of academic literature and public coverage,
still follows the ‘economic growth’ framework and aims at increasing
economic growth instead of preserving value and reducing consumption
(Bauwens, 2021; Busu, 2019; George et al., 2015) (Goal 8).

3.3.1.6. Limited understanding of the social role of the CE. There is little
academic and public coverage on the ways in which circular business
models can foster inclusion and empowerment and the role of women as
enablers of CE and of CE as an enabler of gender equality (Bebasari,
2019; Pla-Julian and Guevara, 2019) (Goals 5 and 10). Generally, aca-
demic literature on CE does not address social issues and the role of
circular innovation in preventing violence, injustice, slavery, and abuse
across value chains (McLaren et al., 2020; Pitkanen et al., 2020) (Goal
16).

3.3.2. Limitations on current SDGs from a CE perspective

This sub-section describes the areas in which -according to the au-
thors and scientific literature- the SDGs lack important goals and targets
that represent an updated vision of current challenges and social and
environmental priorities from the perspective of CE.

3.3.2.1. Scarce coverage of urban societies. Urban and sub-urban
poverty, health and well-being, and associated non-communicable ill-
nesses, such as obesity, depression, and other mental health conditions,
are not represented in the SDGs (Agyei-Mensah et al., 2015; Lund et al.,
2018) (Goal 1,3). Sustainable urbanization and urban planning are
essential to the accomplishment of multiple SDGs and -climate-
mitigation goals (Cohen et al., 2021) however, their broad definitions
do not include EoL targets and make it difficult to evaluate the specific
contribution of CE-s in the urban environment (Goal 11).

3.3.2.2. Economic and financial focus overpower social and environmental
focus. Traditional economic growth is still used as a key target and
ambition for sustainable development (Goal 8); poverty and the role of
institutions and partnerships are measured mostly from financial in-
dicators at country levels and do not address the role of communities,
businesses, universities, and other institutions in enabling the SDGs and
promoting peace and justice, as has been repeatedly addressed by other
researchers and policymakers (Goals 1, 16 and 17) (Bauwens, 2021;
Belmonte-Urena et al., 2021; Raworth, 2017). There is a strong push for
industrial development but no mention of second-life and cascading
industries (Goal 9). Goal 17 aims at significantly increasing the exports
of developing countries, with no consideration of the risks this might
pose to sustainability and sustainable development (Goal 17).

3.3.2.3. No distinction between natural and anthropogenic climatic events.
Resilience to climatic events doesn’t consider the difference between
natural ‘climatic disasters’ (e.g., hurricanes, earthquakes, cyclic flood-
ing) and anthropogenic climatic events (e.g., air pollution, deforesta-
tion, soil erosion). Because of this, there are no indicators of the
reduction or prevention of anthropogenic contributors to climate change
(Goals 1, 13, 14, and 15).

3.3.2.4. Narrow definitions on broad fields such as agriculture, education,
and gender. Agricultural indicators do not consider the role that crops
other than food (such as crops for energy, fibers, and materials) and food
and agricultural waste play in food security, and sustainable
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development (Goals 2, 7, 9 and 12). Moreover, the goals and targets in
education do not include access to continuous, informal, applied, or
digital education (Goal 4). Similarly, the definitions of gender do not
include the rising population with different gender identities (Goal 5).

3.3.2.5. No indicators to prevent overconsumption. Goals and targets do
not address reducing overconsumption of water (Goal 6), reduction in
total energy use (Goal 7) and favor economic growth and GDP as in-
dicators of sustainable development instead of preservation of existing
infrastructure, and social and natural capitals (Goals 8, 9 and 12). This
emphasis might contradict the goal of achieving societal and environ-
mental resilience (Goals 1, 2, and 13). Furthermore, the current targets
and indicators measure the production and consumption of resources
and not their use. The concept of resource use favors recirculation and
regeneration, whereas production and consumption establish a binary,
unidirectional flow. There are no targets linking products, consumers,
and businesses and their role in reducing overconsumption and pro-
moting sustainable development (Goals 9, 11, and 12).

The overall results of this analysis strengthen the importance of the
CE as a tool to achieve the SDGs in line with what Dantas et al. (2021),
Rodriguez-Anton et al. (2019, 2022) and the Holland Circular Hotspot
(2020) have previously established. However, the authors of this paper
also acknowledge that the results outlined in this paper are associated
with limitations. The first and most important one is the use of the
number of strategies as an indicator of the size of impact between a VRS
and an SDG. Further research should develop methods to reliably
quantify such impact. A second limitation considers the Interconnec-
tedness among pathways. The line that separates each of the seven
identified pathways cannot be sharply differentiated, and, as with any
complex system, there are multiple codependences and relationships
among pathways. The effects of these relationships as enablers or in-
hibitors of change remain unexplored. Finally, the third limitation refers
to the timeline of impact. The effects that circular strategies might have
in terms of resource availability and environmental impact will be more
visible at longer timelines (e.g., 20, 50, 100 years), while the goals and
targets of the SDGs have a shorter timeline (<10 years). The effects of
this mismatch have not been explored. Despite these limitations, the
findings presented here provide a reliable primer for the future devel-
opment of the CE as a framework that allows businesses to contribute to
the SDGs.

4. Conclusions

The results of this research show that using the Circular Economy as
a framework to advance the SDGs is possible and desirable. Particularly,
CE can effectively support SDGs 8 — decent work and economic growth,
12 - responsible consumption and production, and 13 - climate action.
On the other hand, with the current strategies, CE has the least impact on
goals 4- quality education, 5 — gender equality, 10 — reduced in-
equalities, and 16 — peace, justice, and strong institutions.

This study identified distinct pathways by -clustering the in-
terconnections between CEs and SDGs. These pathways, consisting of 7
clusters and 25 core elements, provide a systemic perspective for un-
derstanding the role of CE strategies as enablers of the SDGs. The seven
pathways are 1) Reduced, traceable extraction; 2) Regenerative, bio-
based production; 3) Human inclusive industries; 4) Shareable
longevity; 5) Consumers at the center, not consumerism; 6) Clean and
effective end of life and 7) Reduced and clean energy and transport.
Pathways 4, 6, and 2 are the most influential, accounting for 66 % of the
total matches between CE-s and SDG-t.

On the other hand, CE can be a risk for the SDGs, especially if the
export of waste and used products to developing economies remains
unmanaged and unregulated. Moreover, efforts toward sustainability
emphasize economic growth and do not include safeguarding ecosys-
tems’ resilience and diversity; education is limited to awareness and not
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the acquisition of technical EoL skills; and strategies do not consider the
social role that CE has in fostering empowerment and community
engagement. Furthermore, considering the importance of the CE as an
enabler of the SDGs, we argue that goals and indicators should be
included in the SDGs to measure material retention through cascading
and end-of-life industries, prevention of overconsumption, total energy
reduction, and different forms of national well-being beyond economic
measures.

One of the key differences that emerged from this analysis is the
strong emphasis of CE on products and materials, which contrasts with
the emphasis of the SDGs on people and places (the environment),
leaving a gap between products, the socioeconomic circumstances of the
people that produce and use them, and the environment from which,
and to where such products are extracted and disposed of. This is a
lesson to learn from both sides and establishes two important gaps. The
SDGs must consider the social, economic, and environmental roles that
products and materials have in society, and the CE must deepen its
understanding of the actors of the circular economy and their socioeco-
nomic and demographic circumstances.

The results of this research serve as guiding principles to evaluate the
relevance of new CE strategies for the advancement of the SDGs and
provide a reliable bridge between CE practice and policy. Following the
example shown in the introduction, through this analysis, we can
conclude that the increase in waste recycling will not substantially
contribute to SDG 9 - Inclusive and Sustainable industrialization unless
waste management industries are: 1) located at the point of product use,
including developing countries, 2) Human inclusive to both, their em-
ployees and their communities, and 3) designed for low energy transport
and operation. Furthermore, we can also conclude that a better way to
support Goal 9 is through the development of repair, refurbishment, and
remanufacturing industries that promote longer use of products, support
community building, and are low in energy and high in job creation. As
with this example, the impact of any circularity strategy can be effec-
tively linked to the different SDGs it impacts, providing a deeper, more
insightful entry point for analysis.

We contend that the seven pathways linking specific CE strategies
and the SDGs serve as a foundation for evaluating action plans to ensure
they possess the essential elements for contributing to the SDGs. More-
over, practitioners, academics, business managers, policymakers, and
decision-makers can leverage these pathways to design new strategies
that align with the CE principles and contribute to the SDGs. Specif-
ically, stakeholders can assess the contributions of existing or new CE
strategies to the SDGs by analyzing the correspondence of their strategy
against the 25 core elements of the pathways. In this sense, local and
regional policymakers can evaluate the presence of these 25 core ele-
ments when setting new policies to assess or enhance their contributions
to the SDGs. Likewise, companies can examine, for example, how the
core elements of “Human inclusive industries” can guide them toward
advancing the SDGs, and therefore leveraging their road to achieving the
SDGs.

The use and application of these results at different system levels and
by different stakeholders hold particular importance for the advance-
ment of the SDGs, given the notable data gaps existing in terms of
geographic representation, timeliness, and the level of disaggregation,
as outlined in the latest gap report by the UN (United Nations, 2022).
The analysis of the synergies between various stakeholders (individuals,
companies, organizations, policymakers), strategies (CE), and goals
(SDGs) in different geographical locations can be intricate and require
handling big data, and state-of-the-art technologies like digital trans-
formation and Industry 4.0, which are relevant research gaps emerging
from this field. Overall, we argue that the results of this work serve as a
primer for the future development of indicators to evaluate the contri-
bution of businesses, value chains, and regions to the advancement of
the SDGs and set the basis for a deeper understanding of the opportu-
nities — and limitations — of the CE as suitable a framework for sus-
tainable development.

360

Sustainable Production and Consumption 40 (2023) 352-362
Funding

The University Fund Limburg (SWOL), with a donation from Aramco
and the Dutch Province of Limburg, supported this research.

Declaration of competing interest

The authors declare that they have no known competing financial
interests or personal relationships that could have appeared to influence
the work reported in this paper.

Acknowledgements

The authors thank the reviewers for improving the content of this
paper through their suggestions.

References

Agyei-Mensah, S., Owusu, G., Wrigley-Asante, C., 2015. Urban health in Africa: looking
beyond the MDGs. Int. Dev. Plan. Rev. https://doi.org/10.3828/idpr.2015.6.

Babu, G., 2020. Inclusive sustainable development in the Caribbean region: social capital
and the creation of competitive advantage in tourism networks. Bus. Ethics Leadersh.
4 https://doi.org/10.21272/bel.4(3).119-126.2020.

Baden, S., Barber, C., 2005. The Impact of the Second-hand Clothing Trade on
Developing Countries.

Barrie, J., Schroder, Patrick, 2022. Circular economy and international trade: a
systematic literature review. Circ. Econ. Sustain. 2, 447-471. https://doi.org/
10.1007/543615-021-00126-w.

Bauwens, T., 2021. Are the Circular Economy and Economic Growth Compatible? A Case
for Post-growth Circularity. https://doi.org/10.1016/j.resconrec.2021.105852.
Bebasari, P., 2019. The role of women in upcycling initiatives in Jakarta, Indonesia: A
case for the circular economy in a developing country. In: The Circular Economy and

the Global South. Routledge, pp. 75-92.

Belmonte-Urena, L.J., Plaza-Ubeda, J.A., Vazquez-Brust, D., Yakovleva, N., 2021.
Circular economy, degrowth and green growth as pathways for research on
sustainable development goals: a global analysis and future agenda. Ecol. Econ. 185,
107050 https://doi.org/10.1016/J.ECOLECON.2021.107050.

Bezama, A., 2016. Let us discuss how cascading can help implement the circular
economy and the bio-economy strategies. In: Waste Management and Research (Vol.
34, Issue 7, pp. 593-594). SAGE Publications Ltd. https://doi.org/10.1177/
0734242X16657973

Broom, D., 2019. Stop hunger, poverty, improve health - what most people want. https://
www.weforum.org/agenda/2021/06/hunger-poverty-improve-health-survey/.

Burger, M., Stavropoulos, S., Ramkumar, S., Dufourmont, J., van Oort, F., 2019. The
heterogeneous skill-base of circular economy employment. Res. Policy 48 (1),
248-261. https://doi.org/10.1016/J.RESPOL.2018.08.015.

Busu, M., 2019. Adopting circular economy at the European Union level and its impact
on economic growth. Soc. Sci. 8 (5), 159. https://doi.org/10.3390/SOCSCI8050159.

Camacho-Otero, J., Boks, C., Pettersen, I., 2018. Consumption in the circular economy: a
literature review. Sustainability 10 (8), 2793. https://doi.org/10.3390/5u10082758.

Castro, C.G., Trevisan, A.H., Pigosso, D.C.A., Mascarenhas, J., 2022. The rebound effect
of circular economy: definitions, mechanisms and a research agenda. J. Clean. Prod.
345, 131136 https://doi.org/10.1016/J.JCLEPRO.2022.131136.

Chaturvedi, A., Gaurav, J.K., Gupta, P., 2019. The many circuits of a circular economy.
Circ. Econ. Glob.South 25-42. https://doi.org/10.4324/9780429434006-2.

Cohen, B., Cowie, A., Babiker, M., Leip, A., Smith, P., 2021. Co-benefits and trade-offs of
climate change mitigation actions and the sustainable development goals. Sustain.
Prod. Consump. 26, 805-813. https://doi.org/10.1016/J.SPC.2020.12.034.

Corvellec, H., Stowell, A.F., Johansson, N., 2022. Critiques of the circular economy.

J. Ind. Ecol. 26 (2), 421-432. https://doi.org/10.1111/JIEC.13187.

Dantas, T.E.T., de Souza, E.D., Destro, I.R., Hammes, G., Rodriguez, C.M.T., Soares, S.R.,
2021. How the combination of circular economy and industry 4.0 can contribute
towards achieving the sustainable development goals. Sustain. Prod. Consump. 26,
213-227. https://doi.org/10.1016/J.SPC.2020.10.005.

Ellen MacArthur Foundation, 2013. Towards the Circular Economy. Economic and
Business Rationale for an Accelerated Transition. https://www.ellenmacarthurfoun
dation.org/assets/downloads/publications/Ellen-MacArthur-Foundation-Towa
rds-the-Circular-Economy-vol.1.pdf.

Ellen MacArthur Foundation, 2019. The Butterfly Diagram: Visualising the Circular
Economy. https://ellenmacarthurfoundation.org/circular-economy-diagram.

Fellner, J., Lederer, J., 2020. Recycling rate — the only practical metric for a circular
economy? Waste Manag. 113, 319-320. https://doi.org/10.1016/J.
WASMAN.2020.06.013.

Garcia-Sanchez, I.M., Rodriguez-Ariza, L., Aibar-Guzmdn, B., Aibar-Guzman, C., 2020.
Do institutional investors drive corporate transparency regarding business
contribution to the sustainable development goals? Bus. Strateg. Environ. 29 (5),
2019-2036. https://doi.org/10.1002/BSE.2485.

Garcia-Saravia Ortiz-de-Montellano, C., van der Meer, Y., 2022. A theoretical framework
for circular processes and circular impacts through a comprehensive review of
indicators. Glob. J. Flex. Syst. Manag. 23 (2), 291-314. https://doi.org/10.1007/
S$40171-022-00300-5.


https://doi.org/10.3828/idpr.2015.6
https://doi.org/10.21272/bel.4(3).119-126.2020
http://refhub.elsevier.com/S2352-5509(23)00159-8/rf0015
http://refhub.elsevier.com/S2352-5509(23)00159-8/rf0015
https://doi.org/10.1007/s43615-021-00126-w
https://doi.org/10.1007/s43615-021-00126-w
https://doi.org/10.1016/j.resconrec.2021.105852
http://refhub.elsevier.com/S2352-5509(23)00159-8/rf0030
http://refhub.elsevier.com/S2352-5509(23)00159-8/rf0030
http://refhub.elsevier.com/S2352-5509(23)00159-8/rf0030
https://doi.org/10.1016/J.ECOLECON.2021.107050
https://doi.org/10.1177/0734242X16657973
https://doi.org/10.1177/0734242X16657973
https://www.weforum.org/agenda/2021/06/hunger-poverty-improve-health-survey/
https://www.weforum.org/agenda/2021/06/hunger-poverty-improve-health-survey/
https://doi.org/10.1016/J.RESPOL.2018.08.015
https://doi.org/10.3390/SOCSCI8050159
https://doi.org/10.3390/su10082758
https://doi.org/10.1016/J.JCLEPRO.2022.131136
https://doi.org/10.4324/9780429434006-2
https://doi.org/10.1016/J.SPC.2020.12.034
https://doi.org/10.1111/JIEC.13187
https://doi.org/10.1016/J.SPC.2020.10.005
https://www.ellenmacarthurfoundation.org/assets/downloads/publications/Ellen-MacArthur-Foundation-Towards-the-Circular-Economy-vol.1.pdf
https://www.ellenmacarthurfoundation.org/assets/downloads/publications/Ellen-MacArthur-Foundation-Towards-the-Circular-Economy-vol.1.pdf
https://www.ellenmacarthurfoundation.org/assets/downloads/publications/Ellen-MacArthur-Foundation-Towards-the-Circular-Economy-vol.1.pdf
https://ellenmacarthurfoundation.org/circular-economy-diagram
https://doi.org/10.1016/J.WASMAN.2020.06.013
https://doi.org/10.1016/J.WASMAN.2020.06.013
https://doi.org/10.1002/BSE.2485
https://doi.org/10.1007/S40171-022-00300-5
https://doi.org/10.1007/S40171-022-00300-5

C. Garcia-Saravia Ortiz-de-Montellano et al.

Geissdoerfer, M., Savaget, P., Bocken, N.M.P., Hultink, E.J., 2017. The circular economy
— a new sustainability paradigm? J. Clean. Prod. 143, 757-768. https://doi.org/
10.1016/J.JCLEPRO.2016.12.048.

Geng, Y., Fu, J., Sarkis, J., Xue, B., 2012. Towards a national circular economy indicator
system in China: an evaluation and critical analysis. J. Clean. Prod. 23 (1), 216-224.
https://doi.org/10.1016/J.JCLEPR0O.2011.07.005.

George, D.A.R., Lin, B.C., ang, & Chen, Y., 2015. A circular economy model of economic
growth. Environ. Model. Softw. 73, 60-63. https://doi.org/10.1016/J.
ENVSOFT.2015.06.014.

Ghisellini, P., Cialani, C., Ulgiati, S., 2016. A review on circular economy: the expected
transition to a balanced interplay of environmental and economic systems. J. Clean.
Prod. 114, 11-32. https://doi.org/10.1016/J.JCLEPRO.2015.09.007.

GlobeScan, 2021. GlobeScan-SustainAbilitySurvey 2021.Evaluating Progress on the
SDGs.

Holland Circular Hotspot, 2020. How Circular Economy Practices Help to Achieve the
Sustainable Development Goals.

Howard, M., Hopkinson, P., Miemczyk, J., 2018. The regenerative supply chain: a
framework for developing circular economy indicators. Int. J. Prod. Res. 1-19
https://doi.org/10.1080/00207543.2018.1524166.

Jensen, L.A., Allen, M.N., 1996. Meta-synthesis of qualitative findings. Qual. Health Res.
6 (4).

de Jong, E., Vijge, M.J., 2021. From millennium to sustainable development goals:
evolving discourses and their reflection in policy coherence for development. Earth
Syst. Gov. 7, 100087 https://doi.org/10.1016/J.ESG.2020.100087.

Joshi, C., Seay, J., Banadda, N., 2019. A perspective on a locally managed decentralized
circular economy for waste plastic in developing countries. Environ. Prog. Sustain.
Energy 38 (1), 3-11. https://doi.org/10.1002/ep.13086.

Karuppiah, K., Sankaranarayanan, B., Ali, S.M., Jabbour, C.J.C., Bhalaji, R.K.A., 2021.
Inhibitors to circular economy practices in the leather industry using an integrated
approach: implications for sustainable development goals in emerging economies.
Sustain. Prod. Consump. 27, 1554-1568. https://doi.org/10.1016/J.
SPC.2021.03.015.

Kennedy, S., Linnenluecke, M.K., 2022. Circular economy and resilience: a research
agenda. Bus. Strateg. Environ. 31 (6), 2754-2765. https://doi.org/10.1002/
bse.3004.

Kirchherr, J., Reike, D., Hekkert, M., 2017. Conceptualizing the circular economy: an
analysis of 114 definitions. Resour. Conserv. Recycl. 127 (September), 221-232.
https://doi.org/10.1016/j.resconrec.2017.09.005.

Knaéble, D., de Quevedo Puente, E., Pérez-Cornejo, C., Baumgartler, T., 2022. The impact
of the circular economy on sustainable development: a European panel data
approach. Sustain. Prod. Consump. 34, 233-243. https://doi.org/10.1016/J.
SPC.2022.09.016.

Korhonen, J., Honkasalo, A., Seppald, J., 2018. Circular economy: the concept and its
limitations. Ecol. Econ. 143, 37-46. https://doi.org/10.1016/J.
ECOLECON.2017.06.041.

Leslie, H.A., Leonards, P.E.G., Brandsma, S.H., de Boer, J., Jonkers, N., 2016. Propelling
plastics into the circular economy — weeding out the toxics first. Environ. Int. 94,
230-234. https://doi.org/10.1016/J.ENVINT.2016.05.012.

Li, H., Bao, W., Xiu, C., Zhang, Y., Xu, H., 2010. Energy conservation and circular
economy in China’s process industries. Energy 35 (11), 4273-4281. https://doi.org/
10.1016/J.ENERGY.2009.04.021.

Lim, A.J., Cao, Y., Dias-Da-Costa, D., Ghadi, A.E., Abbas, A., 2020. Recycled Materials in
Roads and Pavements. A Technical Review.

Lund, C., Brooke-Sumner, C., Baingana, F., Baron, E.C., Breuer, E., Chandra, P.,
Haushofer, J., Herrman, H., Jordans, M., Kieling, C., Medina-Mora, M.E., Morgan, E.,
Omigbodun, O., Tol, W., Patel, V., Saxena, S., 2018. Social determinants of mental
disorders and the sustainable development goals: a systematic review of reviews.
Lancet Psychiatry 5 (4), 357-369. https://doi.org/10.1016/52215-0366(18)30060-
9.

Magalhaes, V.S.M., Ferreira, L.M.D.F., Silva, C., 2021. Causes and mitigation strategies of
food loss and waste: a systematic literature review and framework development. In:
Sustainable Production and Consumption, vol. 28. Elsevier B.V, pp. 1580-1599.
https://doi.org/10.1016/j.spc.2021.08.004.

Mair, C., Stern, T., 2017. Cascading utilization of wood: a matter of circular economy?
Curr. Forest. Rep. 3 (4), 281-295. https://doi.org/10.1007/s40725-017-0067-y.

McLaren, D., Niskanen, J., Anshelm, J., 2020. Reconfiguring repair: contested politics
and values of repair challenge instrumental discourses found in circular economies
literature. Resour. Conserv. Recycl. 8, 100046 https://doi.org/10.1016/J.
RCRX.2020.100046.

Merli, R., Preziosi, M., Acampora, A., 2018. How do scholars approach the circular
economy? A systematic literature review. J. Clean. Prod. 178, 703-722. https://doi.
org/10.1016/j.jclepro.2017.12.112.

Millar, N., McLaughlin, E., Borger, T., 2019. The circular economy: swings and
roundabouts? Ecol. Econ. 158, 11-19. https://doi.org/10.1016/J.
ECOLECON.2018.12.012.

Moldavska, A., Welo, T., 2019. A holistic approach to corporate sustainability
assessment: incorporating sustainable development goals into sustainable
manufacturing performance evaluation. J. Manuf. Syst. 50, 53-68. https://doi.org/
10.1016/J.JMSY.2018.11.004.

Mora-Contreras, R., Torres-Guevara, L.E., Mejia-Villa, A., Ormazabal, M., Prieto-
Sandoval, V., 2023. Unraveling the effect of circular economy practices on
companies’ sustainability performance: evidence from a literature review. Sustain.
Prod. Consump. 35, 95-115. https://doi.org/10.1016/J.5PC.2022.10.022.

Morseletto, P., 2020. Restorative and regenerative: exploring the concepts in the circular
economy. J. Ind. Ecol. 24 (4), 763-773. https://doi.org/10.1111/JIEC.12987.

Sustainable Production and Consumption 40 (2023) 352-362

Murray, A., Skene, K., Haynes, K., 2017. The circular economy: an interdisciplinary
exploration of the concept and application in a global context. J. Bus. Ethics 140 (3),
369-380. https://doi.org/10.1007/510551-015-2693-2.

Noble, P., 2019. Circular economy and inclusion of informal waste pickers: political
economy perspectives from India and Brazil. In: The Circular Economy and the
Global South, 57-74. https://doi.org/10.4324/9780429434006-4.

Olabi, A.G., 2019. Circular economy and renewable energy. Energy 181, 450-454.
https://doi.org/10.1016/J.ENERGY.2019.05.196.

Pitkanen, K., Karppinen, T.K.M., Kautto, P., Turunen, S., Judl, J., Myllymaa, T., 2020.
Sex, drugs and the circular economy: the social impacts of the circular economy and
how to measure them. In: Handbook of the Circular Economy. Edward Elgar
Publishing, pp. 162-175. https://doi.org/10.4337/9781788972727.00021.

Pla-Julian, 1., Guevara, S., 2019. Is circular economy the key to transitioning towards
sustainable development? Challenges from the perspective of care ethics. Futures
105, 67-77. https://doi.org/10.1016/J.FUTURES.2018.09.001.

Pomponi, F., Moncaster, A., 2017. Circular economy for the built environment: a
research framework. J. Clean. Prod. 143, 710-718. https://doi.org/10.1016/J.
JCLEPRO.2016.12.055.

Preston, F., Lehne, J., Wellesley, L., 2019. An inclusive circular economy: priorities for
developing countries. In: Chatham House - The Royal Institute of International
Affairs.

Raworth, K., 2017. Doughnut Economics: Seven Ways to Think Like a 21st-Century
Economist, 1st ed. Penguin Random House.

Rhodes, C.J., 2017. The imperative for regenerative agriculture. Sci. Prog. 100 (1),
80-129. https://doi.org/10.3184/003685017X14876775256165.

Rodriguez-Anton, J.M., Rubio-Andrada, L., Celemin-Pedroche, M.S., Alonso-Almeida, M.
D.M., 2019. Analysis of the relations between circular economy and sustainable
development goals. Int J Sust Dev World 26 (8), 708-720. https://doi.org/10.1080/
13504509.2019.1666754/FORMAT/EPUB.

Rodriguez-Anton, J.M., Rubio-Andrada, L., Celemin-Pedroche, M.S., Ruiz-Penalver, S.M.,
2022. From the circular economy to the sustainable development goals in the
European Union: an empirical comparison. Int. Environ. Agreements 22 (1), 67-95.
https://doi.org/10.1007/510784-021-09553-4/TABLES/5.

Ruzzenenti, F., Font Vivanco, D., Galvin, R., Sorrell, S., Wagner, A., Walnum, H.J., 2019.
Editorial: the rebound effect and the Jevons’ paradox: beyond the conventional
wisdom. In: Frontiers in Energy Research, vol. 7. Frontiers Media S.A. https://doi.
org/10.3389/fenrg.2019.00090.

Sauvé, S., Lamontagne, S., Dupras, J., Stahel, W., 2021. Circular economy of water:
tackling quantity, quality and footprint of water. Environ. Dev. 39 https://doi.org/
10.1016/J.ENVDEV.2021.100651.

Schroder, P., Anantharaman, M., Anggraeni, K., Foxon, T.J., 2019. In: Schroder, P.,
Anantharaman, M., Anggraeni, K., Foxon, T.J. (Eds.), The Circular Economy and the
Global South: Sustainable Lifestyles and Green Industrial Development, 1st ed.
Routledge.

Schroeder, P., Anggraeni, K., Weber, U., 2019. The relevance of circular economy
practices to the sustainable development goals. J. Ind. Ecol. 23 (1), 77-95. https://
doi.org/10.1111/jiec.12732.

Schoggl, J.P., Stumpf, L., Baumgartner, R.J., 2020. The narrative of sustainability and
circular economy - A longitudinal review of two decades of research. Resour.
Conserv. Recycl. 163, 105073. https://doi.org/10.1016/J.
RESCONREC.2020.105073.

SDG-Tracker, 2018. Measuring Progress Towards the Sustainable Development Goals -
SDG Tracker. https://sdg-tracker.org/.

Sharma, H.B., Vanapalli, K.R., Samal, B., Cheela, V.R.S., Dubey, B.K., Bhattacharya, J.,
2021. Circular economy approach in solid waste management system to achieve UN-
SDGs: solutions for post-COVID recovery. Sci. Total Environ. 800, 149605 https://
doi.org/10.1016/j.scitotenv.2021.149605.

Spaiser, V., Ranganathan, S., Swain, R.B., Sumpter, D.J.T., 2017. The sustainable
development oxymoron: quantifying and modelling the incompatibility of
sustainable development goals. Int J Sust Dev World 24 (6), 457-470. https://doi.
org/10.1080/13504509.2016.1235624.

Stahel, W.R., 2016. The circular economy. Nature 531 (7595), 435-438. https://doi.org/
10.1038/531435a.

Stahel, W.R., Clift, R., 2016. Stocks and flows in the performance economy. In: Taking
Stock of Industrial Ecology. Springer International Publishing, pp. 137-158. https://
doi.org/10.1007/978-3-319-20571-7 7.

Steve, B., Giulia, V., Daniela, B., Michele, M., Luisa, M., 2023. Mapping EU Policies with
the 2030 Agenda and SDGs Fostering Policy Coherence Through Text-based SDG
Mapping. https://doi.org/10.2760/87754.

Stevens, C., Kanie, N., 2016. The transformative potential of the Sustainable
Development Goals (SDGs). Int. Environ. Agreements 16 (3), 393-396. https://doi.
org/10.1007/510784-016-9324-Y.

Sullivan, K., Thomas, S., Rosano, M., 2018. Using industrial ecology and strategic
management concepts to pursue the sustainable development goals. J. Clean. Prod.
174, 237-246. https://doi.org/10.1016/J.JCLEPR0O.2017.10.201.

Sustainable Development Goals Fund, 2015. From MDGs to SDGs | Sustainable
Development Goals Fund. United Nations. https://www.sdgfund.org/mdgs-sdgs.

United Nations, 2015. Transforming our World: The 2030 Agenda for Sustainable
Development. https://www.unep.org/resources/report/transforming-our-wor
1d-2030-agenda-sustainable-development.

United Nations, 2019. Are some SDGs more important than others? https://www.un.
org/development/desa/dpad/wp-content/uploads/sites/45/Note-SDGs-VNRs.pdf.

United Nations, 2022. The sustainable development goals report. https://www.un.org
/development/desa/dspd/2022/07 /sdgs-report/.

Walker, A.M., Opferkuch, K., Roos Lindgreen, E., Simboli, A., Vermeulen, W.J.V.,
Raggi, A., 2021. Assessing the social sustainability of circular economy practices:


https://doi.org/10.1016/J.JCLEPRO.2016.12.048
https://doi.org/10.1016/J.JCLEPRO.2016.12.048
https://doi.org/10.1016/J.JCLEPRO.2011.07.005
https://doi.org/10.1016/J.ENVSOFT.2015.06.014
https://doi.org/10.1016/J.ENVSOFT.2015.06.014
https://doi.org/10.1016/J.JCLEPRO.2015.09.007
http://refhub.elsevier.com/S2352-5509(23)00159-8/rf0135
http://refhub.elsevier.com/S2352-5509(23)00159-8/rf0135
http://refhub.elsevier.com/S2352-5509(23)00159-8/rf0140
http://refhub.elsevier.com/S2352-5509(23)00159-8/rf0140
https://doi.org/10.1080/00207543.2018.1524166
http://refhub.elsevier.com/S2352-5509(23)00159-8/rf0150
http://refhub.elsevier.com/S2352-5509(23)00159-8/rf0150
https://doi.org/10.1016/J.ESG.2020.100087
https://doi.org/10.1002/ep.13086
https://doi.org/10.1016/J.SPC.2021.03.015
https://doi.org/10.1016/J.SPC.2021.03.015
https://doi.org/10.1002/bse.3004
https://doi.org/10.1002/bse.3004
https://doi.org/10.1016/j.resconrec.2017.09.005
https://doi.org/10.1016/J.SPC.2022.09.016
https://doi.org/10.1016/J.SPC.2022.09.016
https://doi.org/10.1016/J.ECOLECON.2017.06.041
https://doi.org/10.1016/J.ECOLECON.2017.06.041
https://doi.org/10.1016/J.ENVINT.2016.05.012
https://doi.org/10.1016/J.ENERGY.2009.04.021
https://doi.org/10.1016/J.ENERGY.2009.04.021
http://refhub.elsevier.com/S2352-5509(23)00159-8/rf0200
http://refhub.elsevier.com/S2352-5509(23)00159-8/rf0200
https://doi.org/10.1016/S2215-0366(18)30060-9
https://doi.org/10.1016/S2215-0366(18)30060-9
https://doi.org/10.1016/j.spc.2021.08.004
https://doi.org/10.1007/s40725-017-0067-y
https://doi.org/10.1016/J.RCRX.2020.100046
https://doi.org/10.1016/J.RCRX.2020.100046
https://doi.org/10.1016/j.jclepro.2017.12.112
https://doi.org/10.1016/j.jclepro.2017.12.112
https://doi.org/10.1016/J.ECOLECON.2018.12.012
https://doi.org/10.1016/J.ECOLECON.2018.12.012
https://doi.org/10.1016/J.JMSY.2018.11.004
https://doi.org/10.1016/J.JMSY.2018.11.004
https://doi.org/10.1016/J.SPC.2022.10.022
https://doi.org/10.1111/JIEC.12987
https://doi.org/10.1007/s10551-015-2693-2
https://doi.org/10.4324/9780429434006-4
https://doi.org/10.1016/J.ENERGY.2019.05.196
https://doi.org/10.4337/9781788972727.00021
https://doi.org/10.1016/J.FUTURES.2018.09.001
https://doi.org/10.1016/J.JCLEPRO.2016.12.055
https://doi.org/10.1016/J.JCLEPRO.2016.12.055
http://refhub.elsevier.com/S2352-5509(23)00159-8/rf0280
http://refhub.elsevier.com/S2352-5509(23)00159-8/rf0280
http://refhub.elsevier.com/S2352-5509(23)00159-8/rf0280
http://refhub.elsevier.com/S2352-5509(23)00159-8/rf0285
http://refhub.elsevier.com/S2352-5509(23)00159-8/rf0285
https://doi.org/10.3184/003685017X14876775256165
https://doi.org/10.1080/13504509.2019.1666754/FORMAT/EPUB
https://doi.org/10.1080/13504509.2019.1666754/FORMAT/EPUB
https://doi.org/10.1007/S10784-021-09553-4/TABLES/5
https://doi.org/10.3389/fenrg.2019.00090
https://doi.org/10.3389/fenrg.2019.00090
https://doi.org/10.1016/J.ENVDEV.2021.100651
https://doi.org/10.1016/J.ENVDEV.2021.100651
http://refhub.elsevier.com/S2352-5509(23)00159-8/rf0315
http://refhub.elsevier.com/S2352-5509(23)00159-8/rf0315
http://refhub.elsevier.com/S2352-5509(23)00159-8/rf0315
http://refhub.elsevier.com/S2352-5509(23)00159-8/rf0315
https://doi.org/10.1111/jiec.12732
https://doi.org/10.1111/jiec.12732
https://doi.org/10.1016/J.RESCONREC.2020.105073
https://doi.org/10.1016/J.RESCONREC.2020.105073
https://sdg-tracker.org/
https://doi.org/10.1016/j.scitotenv.2021.149605
https://doi.org/10.1016/j.scitotenv.2021.149605
https://doi.org/10.1080/13504509.2016.1235624
https://doi.org/10.1080/13504509.2016.1235624
https://doi.org/10.1038/531435a
https://doi.org/10.1038/531435a
https://doi.org/10.1007/978-3-319-20571-7_7
https://doi.org/10.1007/978-3-319-20571-7_7
https://doi.org/10.2760/87754
https://doi.org/10.1007/S10784-016-9324-Y
https://doi.org/10.1007/S10784-016-9324-Y
https://doi.org/10.1016/J.JCLEPRO.2017.10.201
https://www.sdgfund.org/mdgs-sdgs
https://www.unep.org/resources/report/transforming-our-world-2030-agenda-sustainable-development
https://www.unep.org/resources/report/transforming-our-world-2030-agenda-sustainable-development
https://www.un.org/development/desa/dpad/wp-content/uploads/sites/45/Note-SDGs-VNRs.pdf
https://www.un.org/development/desa/dpad/wp-content/uploads/sites/45/Note-SDGs-VNRs.pdf
https://www.un.org/development/desa/dspd/2022/07/sdgs-report/
https://www.un.org/development/desa/dspd/2022/07/sdgs-report/

C. Garcia-Saravia Ortiz-de-Montellano et al. Sustainable Production and Consumption 40 (2023) 352-362

industry perspectives from Italy and the Netherlands. Sustain. Prod. Consump. 27, Zimmer, L., 2006. Qualitative meta-synthesis: a question of dialoguing with texts. J. Adv.

831-844. https://doi.org/10.1016/j.spc.2021.01.030. Nurs. 53 (3), 311-318. https://doi.org/10.1111/j.1365-2648.2006.03721.x.
Zhijun, F., Nailing, Y., 2007. Putting a circular economy into practice in China. Sustain.

Sci. 2 (1), 95-101. https://doi.org/10.1007/511625-006-0018-1.

362


https://doi.org/10.1016/j.spc.2021.01.030
https://doi.org/10.1007/S11625-006-0018-1
https://doi.org/10.1111/j.1365-2648.2006.03721.x

	How can the circular economy support the advancement of the Sustainable Development Goals (SDGs)? A comprehensive analysis
	1 Introduction
	2 Methods
	2.1 Argumentation
	2.1.1 Dataset definition
	2.1.2 Correlation analysis
	2.1.3 Theoretical validation

	2.2 Pathway formation
	2.2.1 Inductive coding
	2.2.2 Axial coding


	3 Results and Discussion
	3.1 The Interconnections between the CE strategies and SDGs
	3.2 The Pathways from CE-s to SDGs
	3.3 Missing the mark: gaps between CE-s and the SDGs
	3.3.1 Risks of using current CE-s for the advancement of the SDGs
	3.3.1.1 Counterproductive social and environmental effects of export of used materials and products
	3.3.1.2 Misrepresentation of the importance of the full spectrum of biological cycles
	3.3.1.3 Certain industries have little academic foundation for implementing CE
	3.3.1.4 Education in CE is limited to awareness
	3.3.1.5 Risk of overshoot and focus on economic growth
	3.3.1.6 Limited understanding of the social role of the CE

	3.3.2 Limitations on current SDGs from a CE perspective
	3.3.2.1 Scarce coverage of urban societies
	3.3.2.2 Economic and financial focus overpower social and environmental focus
	3.3.2.3 No distinction between natural and anthropogenic climatic events
	3.3.2.4 Narrow definitions on broad fields such as agriculture, education, and gender
	3.3.2.5 No indicators to prevent overconsumption



	4 Conclusions
	Funding
	Declaration of competing interest
	Acknowledgements
	References


