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A B S T R A C T

The circular economy concept has gained momentum both among scholars and practitioners. However, critics
claim that it means many different things to different people. This paper provides further evidence for these
critics. The aim of this paper is to create transparency regarding the current understandings of the circular
economy concept. For this purpose, we have gathered 114 circular economy definitions which were coded on 17
dimensions. Our findings indicate that the circular economy is most frequently depicted as a combination of
reduce, reuse and recycle activities, whereas it is oftentimes not highlighted that CE necessitates a systemic shift.
We further find that the definitions show few explicit linkages of the circular economy concept to sustainable
development. The main aim of the circular economy is considered to be economic prosperity, followed by
environmental quality; its impact on social equity and future generations is barely mentioned. Furthermore,
neither business models nor consumers are frequently outlined as enablers of the circular economy. We critically
discuss the various circular economy conceptualizations throughout this paper. Overall, we hope to contribute
via this study towards the coherence of the circular economy concept; we presume that significantly varying
circular economy definitions may eventually result in the collapse of the concept.

1. Introduction

The circular economy (CE) concept is trending both among scholars
and practitioners. This is indicated by the rapid growth of peer-re-
viewed articles on CE: More than 100 articles were published on the
topic in 2016, compared to only about 30 articles in 2014 (Geissdoerfer
et al., 2017). On the other hand, many consultancy reports have been
published on the topic recently (with consultancies attempting to signal
expertise on trending topics to clients via such reports (Kipping and
Clark, 2012)). For instance, the major consulting firms Accenture, De-
loitte, EY and McKinsey & Company all have published on CE in the past
two years (Gartner, 2016; Hannon et al., 2016; Lacy et al., 2015; Hestin
et al., 2016; EY, 2015).

The CE concept is of great interest to both scholars and practitioners
because it is viewed as an operationalization for businesses to imple-
ment the much-discussed concept of sustainable development
(Ghisellini et al., 2016; Murray et al., 2017). The latter concept has
been called too vague to be implementable and has thus started to lose
momentum (van den Brande et al., 2011; Peltonen 2017, p.2 ff.) with
Naudé (2011, p.352) even calling it a “theoretical dream [rather than]
implementable reality” and Engelman (2013, p.3) writing that “we live
today in an age of ‘sustainababble’, a cacophonous profusion of uses of
the world ‘sustainable [development]’ to mean anything from en-
vironmentally better to cool”. Notable concepts also supposed to

operationalize sustainable development for businesses are the green
economy and green growth concepts (UNEP, 2011; OECD, 2016),
whereas the CE concept is argued to be the one with most traction these
days (Ellen MacArthur Foundation, 2014; EY, 2015).

A concept with so much traction is usually employed by various
stakeholders. These can blur the concept since they frequently operate
in significantly different worlds of thought (Gladek, 2017; de Vries and
Petersen, 2009). Blurriness has been raised as a criticism against con-
cepts such as the green economy one (Loiseau et al., 2016) and it has
also been raised against CE in various CE review articles we identified
(Ghisellini et al., 2016; Lieder and Rashid 2016; Blomsma and Brennan,
2017; Sauvé et al., 2016; Murray et al., 2017; Geissdoerfer et al., 2017;
Lewandowski, 2016; further details in Table 1) and beyond. For in-
stance, Lieder and Rashid (2016, p.37) point out that “there are various
possibilities for defining [CE]”, while Yuan et al. (2008, p.5) write that
“there is no commonly accepted definition of [CE]”. However, not a
single study until now, as far as we are aware, has comprehensively and
systematically investigated CE definitions.

Yet it is both of academic and practical relevance to comprehen-
sively and systematically investigate CE definitions which we view as
an operationalization of CE understandings throughout this paper
(further discussed in Section 2). After all, a concept with various un-
derstandings may ultimately collapse or remain in a deadlock due to
permanent conceptual contention (Hirsch and Levin, 1999; Bocken
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et al., 2017; Blomsma and Brennan, 2017). Meanwhile, further theo-
retical development of the concept can help cohere it and thus cir-
cumvent this (Hirsch and Levin, 1999; Blomsma and Brennan, 2017).
This theoretical development requires, as a first step, transparency re-
garding current understandings of the concept in the discourse (Hirsch
and Levin, 1999; Blomsma and Brennan, 2017). The aim of this paper is
to provide this transparency. Hence, the research question addressed in
this paper is: What are current understandings of the CE concept among
scholars and practitioners?

The remainder of this paper is organized as follows. Section 2 out-
lines methods adopted (including a description of our coding frame).
Meanwhile, Section 3 presents and discusses the results of our analysis
of 114 CE definitions. Our argument is summarized in Section 4.

2. Methods

There are at least two methods to investigate the understanding of a
concept, as discussed by Dahlsrud (2008, p.2 ff.). First, interviews
asking for the understanding of a concept can be conducted with re-
levant stakeholders, but it has been found that these stakeholders of-
tentimes struggle to provide thoughtful responses ad hoc (Johnston and
Beatson, 2005; O’Dwyer, 2003; Dahlsrud, 2008). Second, written defi-
nitions of a concept can be gathered and then analysed. This method is
believed to provide a more valid view on the current understanding of a
concept in the discourse since written definition are usually more de-
liberate than ad hoc ones provided in interviews (Carroll, 1999; Moir,
2001; Dahlsrud, 2008). This second method is thus chosen as a base
method for this paper.

Still, we acknowledge that definitions can be rather narrow oper-
ationalisations of the understanding of a concept – particularly those
published in peer-reviewed journals. Authors face (sometimes severe)
space restrictions in most of these journals and may thus choose to only
present an abridged definition of a complex concept that focuses solely
on the aspects of the concept investigated in their paper. An example
may be Geng et al. (2013) whose CE definition presented in Science only
counts 41 words. Science allows a maximum of 4500 words including
references for a research article (Science, 2017). Meanwhile, this
journal, Resources, Conservation and Recycling, allows 7000 words ex-
cluding references (RCR, 2017) with one recent CE definition presented
in it, Saidani et al. (2017), counting 112 words. We also hypothesize
that authors may find some aspects of a concept so self-evident that
they thus do not choose to include these aspects in their definition even
if no space restrictions are faced. Hence, the understanding of a concept
may be broader than the written definition presented.

To (at least partially) address this, we considered not only the de-
finition, but also the neighbouring text (which could also include vi-
sualizations if a comprehensive definition is absent) and at times the
entire paper for cues regarding the authors’ understanding of the CE
concept. A definition is thus our main, but not our only

operationalization of CE understanding.1 Nevertheless, our study may
exaggerate the negligence of certain dimensions in CE understandings,
given that a CE definition is likely narrower than the CE understanding
of a selected author (at least at times).

The remainder of this section is divided in three sub-sections. First,
we describe how we gathered 114 definitions on CE. Second, we de-
scribe our coding framework. Third, we outline the procedure based on
the coding framework for coding the various definitions identified.

2.1. Sample development

We decided to gather definitions published in peer-reviewed jour-
nals as well as definitions from works that are not peer-reviewed (e.g.
policy papers and reports such as Ellen MacArthur Foundation (2012),
Schut et al. (2015) and Dupont-Inglis (2015) – all of these items are
called ‘articles’ throughout this paper) – since much of the work on CE
(including conceptual work) is driven by non-academic players, as
noted inter alia by Schut et al. (2015). Ghisellini et al. (2016) also
consider works that were not peer-reviewed in their literature review
on CE. Similarly, Geissdoerfer et al. (2017, p.767) explicitly propose in
their conceptual contribution on CE to consider non-peer-reviewed
works for future conceptual discussions relating to it.

Our method to gather definitions on CE consists of three ap-
proaches. These were designed with the intention to develop a re-
presentative sample of CE definitions. First, we retrieved definitions
from the CE literature sample developed by Ghisellini et al. (2016)
which is said to be representative for writings on CE (Ghisellini et al.,
2016). The sample includes 155 articles, but only 74 of these mention
the term ‘circular economy’, and of those 54 define it, according to our
analysis. Second, we conducted searches in Elsevier's Scopus for the
term ‘circular economy’. We then skimmed the results of these searches
specifically for conceptual literature assuming this literature would
contain definitions. We also skimmed the bibliographies of identified
conceptual articles. Definitions included based upon this approach were
inter alia definitions provided in Geissdoerfer et al. (2017), Murray
et al. (2017), Zhu et al. (2010a, 2010b) and definitions outlined by the
Circular Academy (2017). Thirdly, we also included all definitions
outlined in a recent special issue on the circular economy in the Journal
of Industrial Ecology (Bocken et al., 2017) as well as additional recent
literature, e. g. Skene (2017), as suggested by one reviewer of this
paper. We note regarding this overall approach that no distinct search
was undertaken for definitions for works that are not peer-reviewed.
Rather, the first approach (with the Ghisellini et al. (2016) sample in-
cluding works that are not peer-reviewed, as outlined earlier) as well as
the second approach (with bibliographies gathered via it frequently
including practitioner writings) ensured the inclusion of definitions that
are not peer-reviewed in our sample. Overall, we collected 114 CE
definitions via the described approaches.

This sample size was deemed sufficient upon comparing it to the
sample sizes of papers that have adopted similar methods. For instance,
Dacin et al. (2010) analyze 37 definitions on social entrepreneurship,
Zahra et al. (2009) 20 definitions on social entrepreneurship and en-
trepreneurs, while Dahlsrud (2008) considers 37 definitions on corpo-
rate social responsibility. We note that we do not claim that our col-
lection of definitions on CE is representative. However, we are
confident that the set of definitions is at least fairly representative re-
garding the written definitions on CE by scholars and practitioners,
given the approach adopted. We thus claim throughout our paper that
our analysis of CE definitions is based on a comprehensive – our synonym
for fairly representative – set of definitions. An overview of all 114 de-
finitions is provided in the supplementary materials.

Table 1
Previous reviews of the circular economy (CE) concept.

# Study Focus

1 Ghisellini et al. (2016) Summary of 155 articles on CE
2 Lieder and Rashid (2016) Summary of CE literature on the manufacturing

industry
3 Blomsma and Brennan

(2017)
Explanation of the emergence of the CE concept

4 Sauvé et al. (2016) Comparison of CE concept, environmental
sciences and sustainable development

5 Murray et al. (2017) Comparison of CE concept and sustainable
business

6 Geissdoerfer et al. (2017) Comparison of CE concept and sustainability
7 Lewandowski (2016) Conceptualization of circular business models

1 We only refer to definitions (and not the neighbouring text/visualizations, the entire
text) throughout this paper to enhance readability.
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2.2. Coding framework

A systematic assessment of definitions requires a coding framework
with such a framework showing “how verbal or visual data have been
converted into numeric data for purposes of analysis” (Bourque, 2004).
We developed our coding framework in an iterative process. Initial
coding dimensions were developed deductively, based upon our initial
practical knowledge on the topic (e.g. one of the authors of this paper
worked at a consultancy involved in CE work prior to joining academia)
and a preliminary literature review. Additional coding dimensions were
added inductively throughout the coding process (emergent coding
(Dahlsrud, 2008, p.3 ff.; Haney, 1998)). Our eventual coding dimen-
sions relate to the core principles, aims and enabler of CE. We specify how
we developed these dimensions and what they entail below. We also
summarize in Table 2 which coding dimensions were included in our
coding framework upfront and which were added throughout the
coding process.

Core principles: We distinguish between two types of core principles:
Those relating the R frameworks and the systems perspective. Various R
frameworks have been used in academia as well as by practitioners for
decades (indicating that the allegedly novel idea of CE is grounded in
established thinking (Blomsma and Brennan, 2017, p.611 ff.;)), whereas
a specific article as a starting point for these frameworks cannot be
traced (Sihvonen and Ritola, 2015; Yan and Wu, 2011). Many authors,
e. g. Zhu et al. (2010a, 2010b) and Reh (2013), view the various R
frameworks as the ‘how-to’ of CE and thus a core principle of it. We
initially chose the 3R framework as the most prominent R framework
for our coding (King et al., 2006; Brennan et al., 2015; Ghisellini et al.,
2016); it is also at the core of the 2008 Circular Economy Promotion
Law of the People’s Republic of China (PRC, 2008). Yet we eventually
used the 4R framework which is at the core of the European Union (EU)
Waste Framework Directive (European Commission, 2008) introducing
‘Recover’ as the fourth R (the various ‘R’ are defined in Table 2) since

several definitions were found to refer to ‘recover’. This nuance could
not have been captured if we had coded on the 3R framework. Scholars
have proposed R frameworks beyond the 4R framework, such as the 6Rs
(Sihvonen and Ritola, 2015) or even 9Rs (van Buren et al., 2016;
Potting et al., 2017) with the latter framework, possibly the most
nuanced one, depicted in Fig. 1. None of these frameworks were chosen
for coding, though, since none of the definitions referred to them.2

All varieties of the R framework share a hierarchy as their main
feature with the first R (which would be ‘reduce’ in the 4R framework)
viewed to be a priority to the second R and so on (Potting et al., 2017;
Sihvonen and Ritola 2015; van Buren et al., 2016). We included this
waste hierarchy as a coding dimension from the very beginning. This
inclusion finds particular support in the writings on cradle-to-cradle
(C2C), a concept the CE concept particularly builds on (Linder et al.,
2017). One of the three C2C core principles,3 outlined in McDonough
and Braungart (2001) and further elaborated in Braungart and
McDonough (2002), is ‘waste equals food’, a key CE idea expressed via
the various Rs, with Braungart &McDonough (2002, p.56) noting re-
garding this principle that “most recycling is actually downcycling; it
reduces the quality of a material over time”. Consequently, the authors
suggest (inter alia) to fundamentally rethink production/distribution
and consumption processes prior to pursuing recycling and thus es-
sentially a waste hierarchy.4

Systems perspective: The systems perspective is already mentioned in

Table 2
Coding framework (obtained via the iterative coding process).

Core principles Aims

4R framework [I]: Explicit
reference to the 4R framework/
all 4R dimensions (reduce,
reuse, recycle, recover)?

Reduce [D]: Discussion around refusing,
rethinking, redesigning (including prolonging the
lifespan of products), minimization, reduction,
prevention of resource use and/or preserving of
natural capital?

Sustainable development [D]:
Explicit reference to
sustainability and/or sustainable
development?

Environmental quality [D]: Discussion on how
CE aims to maintain, protect and/or restore the
environment and/or resource efficiency/enable
the transition towards a low carbon economy?

Reuse [D]: Discussion around reusing (excluding
waste), closing the loop, cycling, repairing and/or
refurbishing of resources?

Economic prosperity [D]: Discussion on how CE
aims to maintain, protect, transform and/or
strengthen the economy?

Recycle [D]: Discussion around remanufacturing,
recycling, closing the loop, cycling and/or reuse of
waste?

Social equity [D]: Discussion on how CE aims to
protect, transform, strengthen and/or develop the
society, human well-being and/or jobs?

Recover [I]: Discussion around incineration of
materials with energy recovery?

Future generations (time dimension) [D]:
Discussion of future generations and/or the long-
term perspective of CE?

Waste hierarchy [D]: Indication of an order or ranking of the various Rs mentioned, e.g.
via words such as “first”, “alternatively” or “least desirable”?

Systems perspective [D]: Explicit
discussion around CE as a
system?

Micro-systems perspective [I]: Discussion around
product level changes, firms and/or consumers and
their preferences?
Meso-systems perspective [I]: Discussion around
CE at the regional level and/or eco-industrial
parks?
Macro-systems perspective [I]: Discussion
around CE at the global and/or national level and/
or the overall industry structure?

Enabler
Business models [D]: Explicit mentioning of business models (including specific type of business model such as product-as-a-service)?
Consumers [I]: Explicit mentioning of consumption/consumer perspective/consumers as drivers of CE?

Note: If question posed per coding dimension answered with ‘Yes’, dimension coded as ‘1’, otherwise as ‘0’; example phrases/coding depicted in the supplementary materials; [D]
= deductively; coding dimension was chosen already prior to starting the first round of coding, [I] = inductively; coding dimension was added during the coding process.

2 A critical discussion of the various Rs is provided in Reike et al. (2017).
3 The C2C rests on three key principles, namely ‘waste equals food’, ‘respect diversity’

and ‘use current solar income’. Yet the second and third principle did not emerge as main
coding categories when coding the various definitions, and are thus not further examined
in-depth in this paper.

4 Life cycle assessment has emerged as the main tool to judge upon products holistically
from a sustainable development perspective (Toxopeus et al., 2015; Neugebauer et al.,
2015).
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early writings on CE, e.g. Davis and Hall (2006) and Zhijun and Nailing
(2007), and can thus also be seen as a core principle of it. Hence, it was
included as an initial coding dimension. Those mentioning it highlight
that CE requires a fundamental shift instead of incremental twisting of
the current system. This coding dimension was refined when it was
found upon the review of the various definitions that several authors, e.
g. Fang et al. (2007), Sakr et al. (2011), and Jackson et al. (2014), argue
that the transition to CE needs to occur at three levels which can be
interpreted as three levels of the CE system: The macro, the meso and
the micro system. While the macro-systems perspective highlights the
need to adjust industrial composition and structure of the entire
economy, the meso-systems perspective usually focuses on eco-in-
dustrial parks as systems (on these parks: Heeres et al. (2004), Shi et al.
(2010)) and this level is also called the ‘regional level’ at times, e. g. by
Li et al. (2010, p.4274) or Geng et al. (2009, p.16). Meanwhile, the
micro-systems perspective usually considers products, individual en-
terprises and what needs to happen to increase their circularity as well
as consumers (Jackson et al., 2014; Sakr et al., 2011).

2.3. Aims

Sustainable development with its sub-dimensions was included as a
coding dimension from the very beginning due to the frequent men-
tioning of this concept and its sub-dimensions as the main aim of CE, e.
g. by Ghisellini et al. (2016), the European Environment Agency (2016)
and the Ellen MacArthur Foundation (2013b). The term ‘sustainable
development’, coined by the 1987 report ‘Our Common Future’ by the
World Commission of Environment and Development (WCED)
(Redclift, 1989, p.365 ff.; Palmer, 1992, p.1011 ff.) has already been
presented in section 1 of this paper with CE argued to be an oper-
ationalization of it for businesses. Overall, the term is seen as a guiding
principle for development that encompasses three aims which must be
accomplished simultaneously: Environmental quality, economic pros-
perity and social equity (Taylor, 2016, p.2; Fulton, 2012; Elkington,
1997; WCED, 1987). Economic prosperity is particularly highlighted by
private sector CE stakeholders, according to the experience of one of the
authors of this paper. Meanwhile, the WCED report particularly high-
lights the intergenerational component of these three sustainable de-
velopment aims arguing that they must be met “without compromising
the ability of future generations” (WCED, 1987). Hence, we have in-
cluded a time dimension as a separate coding dimension.

Enabler: We included business models as a coding dimension in our
coding framework from the very beginning. This inclusion is grounded
in writings such as Brennan et al. (2015) who particularly highlight that
the circular economy would require novel business models. Ellen
MacArthur Foundation (2012) has also highlighted the significant role
of novel business models as an enabler in the transition towards CE.
This coding dimension was confirmed once it was found in several
definitions examined, whereas it did not emerge as a core component in
our set of CE definitions (further discussed in Section 3.4). Furthermore,
we included consumers as a coding dimension upon review of our de-
finitions since it was featured in some of them as an alleged second
enabler of CE. Like business models, consumers did not emerge as a
core component in the set of definitions examined, though (further
discussed in Section 3.4).

The final coding framework consisting of 17 coding dimensions and
used to code all 114 definitions is depicted in Table 2 (with further
details provided in the Supplementary materials). We also depicted this
as a verbal one-sentence CE definition upon a suggestion of a reviewer
of this paper. This compact verbal definition may be of help to those
reading on CE. However, this definition may be understood, first and
foremost, as the summary of our coding framework instead of a defi-
nitive CE definition since the CE concept is understood throughout this
paper as a construct that is developed through a multi-stakeholder
discourse (Berger and Luckmann, 1966; Dahlsrud, 2008). This under-
standing implies that “there is no single group with the undisputed
authority to define what [CE] means exactly” (Gladek, 2017) and that
thus our analysis of CE understandings is also (at least partially) sub-
jective; it is an analysis from the viewpoint of our CE understanding,
whereas we attempted to include the main concepts appearing in the
various definitions in our coding framework. While we would generally
welcome it if readers adopted our outlined definition and while we
explain particularly in the next section why we view this definition as
compelling, we also propose additional CE definitions in section 3.5. of
this paper which we also find suitable for further deliberation. Our CE
definition reads:

“A circular economy describes an economic system that is based on
business models which replace the ‘end-of-life’ concept with redu-
cing, alternatively reusing, recycling and recovering materials in
production/distribution and consumption processes, thus operating
at the micro level (products, companies, consumers), meso level

Fig. 1. The 9R Framework.
Source: Adapted from Potting et al. (2017, p.5)

J. Kirchherr et al. Resources, Conservation & Recycling 127 (2017) 221–232

224



(eco-industrial parks) and macro level (city, region, nation and be-
yond), with the aim to accomplish sustainable development, which
implies creating environmental quality, economic prosperity and
social equity, to the benefit of current and future generations.”

2.4. Coding procedure

We consciously decided in favour of manual coding of definitions
versus automatic coding via computer software since we feared that
automatic coding would be too mechanical to lead to meaningful re-
sults. A word cloud analysis of the 114 definitions at question provides
evidence for this. One of the most prominent terms within the word
cloud we generated is the term ‘economic’. This could result in the
reader believing that economic prosperity is a key aim of CE. In con-
trast, the definition by Stahel (2014) uses the term ‘economic’ when
stating that “we define [CE] as all economic activities to extend the
service-life of goods […]”. Hence, manual coding helped us to avoid
misinterpretation such as between ‘ends’ and ‘means’, as in the ex-
ample. All manual coding was undertaken in Excel.

We acknowledge that manual coding raises questions regarding
reliability with different coders found to produce conflicting coding
results at times (e. g. outlined by Hruschka et al. (2004) and Olswang
et al. (2006)). Every written definition in our sample was coded by two
coders based upon an initial set of coding rules. Diverging coding re-
sults were reviewed by both coders and coding rules were then recon-
sidered (which could mean that coding rules were amended or added) –
a good practice to enhance reliability in manual coding (e.g. argued by
Neuendorf (2002) and Hruschka et al. (2004)). The coding procedure,
further detailed in the supplementary materials, was identical for de-
finitions from peer-reviewed works and works that were not peer-re-
viewed with the final coding of all 114 definitions undertaken based
upon the coding framework depicted in Table 2.

We note that final inter-coder reliability (Sanders and Cuneo, 2010;
Swert, 2012) was high with overall results not differing more than 4%
between coders, as evidenced in the various figures and tables in Sec-
tion 3. Nevertheless, it is acknowledged that any quantification of a

qualitative definition simplifies and thus distorts it, whereas, on the
other hand, this quantification also enables a succinct comparison
across many definitions. Divergences in coding results are reported
throughout this paper mirroring Kirchherr et al. (2016) in order not to
convey any coding results as definite.

3. Results & discussion

This section is divided in five sub-sections. First, a brief overview
regarding the sample of definitions is provided. Second, results are
presented and discussed on core principles of CE (varieties of the R
framework, systems perspective). Third, results are presented and dis-
cussed on CE’s aims (sustainable development with its various sub-di-
mensions). Forth, results are presented and discussed on CE business
models and consumers as CE enablers. Fifth, the results are summar-
ized.

Results in all remaining sub-sections of this section are reported
from three angles: The angle of the entire sample, the temporal angle
and the peer-reviewed versus practitioner angle. 2012 was chosen as
the main cut-off point for temporal analyses since the initial report on
CE by the Ellen MacArthur Foundation (2012) was published in Jan-
uary 2012; this report was called seminal (Geissdoerfer et al., 2017,
p.759 ff.; Lieder and Rashid, 2016) and it was thus assumed that it has
likely impacted the discourse. Results are presented from both from a
peer-reviewed and practitioner angle since “different actors in the CE
landscape (e.g., academic, [practitioner] actors) have different inter-
pretations of the concept” (Blomsma and Brennan, 2017). All coding
results for the entire sample are described in the text below and coding
results from all three angles are presented in Table 3 and Table 4, but
only those results from the second and third angle that were found to be
most notable are further described in the text for reasons of space.

3.1. Sample overview

We examined 148 articles that mentioned the term ‘circular
economy’. Only 114 (77%) of these also define the term, although we

Table 4
Coding Results on Aims and Enabler.

Mentioning of (in sample) … (%) Full sample Before 2012 2012 or later Peer-reviewed Practitioner

Aims
Sustainable development (SD) 11 10 12 12 11
All three dimensions of SD 13 10–13 13–14 15 8

Environmental quality 37–38 42 35–36 41–42 28
Economic prosperity 46 52 45 44 53
Social equity 18–20 23–26 16–18 19–22 14–17
Future generations (time dimension) 1 0 1 1 0

Enabler
Business models 11 0 14 9 14
Consumers 19 16 20 18 22

Note: Full sample = All 114 definitions.

Table 3
Coding Results on Core Principles.

Mentioning of (in sample) … (%) Full sample Before 2012 2012 or later Peer-reviewed Practitioner

Reduce 54–55 71 48–49 59–60 44
Reuse 74–75 71–74 75–76 77–78 67–69
Recycle 79 90–94 73–75 84–85 67–69
Recover 7–8 10 6–7 9–10 3
Waste hierarchy 30 48 23 38 11

Systems perspective 42 29 47 44 39
Micro-systems perspective 19 13 22 18 22
Meso-systems perspective 21 13 24 21 22
Macro-systems perspective 24 29 22 24 22

Note: Full sample = All 114 definitions.
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explicitly searched for literature containing definitions. We find this
odd, given that many authors have already noted the conceptual con-
fusion regarding CE, as outlined in section 1 of this paper, which
highlights in our point of view the necessity to provide a definition
when writing about CE. Given this finding, we recommend that scholars
working on CE conceptually deliberate on the CE concept through the
explicit adoption of a CE definition in their published work. We believe
that it would be in the interest of the field if the definition adopted
would correspond with the most frequently CE conceptualizations
employed (outlined in this paper) to enable cumulative knowledge
development on the topic. This does not imply that scholars are urged
to copy-paste frequently employed definitions; rather, scholars are en-
couraged to critically engage with concepts frequently found in various
CE definitions.

The sample overall reflects that CE is “a young field” (Murray et al.,
2017): 83 (73%) of the definitions are from the past five years. Mean-
while, 77 (68%) of the definitions have been published in peer-re-
viewed journals. The most popular journal among these is the Journal of
Industrial Ecology (23 definitions), driven by the inclusion of a recent
Journal of Industrial Ecology special issue on CE in our sample, as out-
lined in the previous section, followed by the Journal of Cleaner Pro-
duction (17 definitions). No other journal appears more than three times
as a source of definitions.

Geissdoerfer et al. (2017, p.759) as well as Schut et al. (2015, p.15)
claim that the most prominent CE definition has been provided by Ellen
MacArthur Foundation (2012, p.7) which reads:

“[CE] an industrial system that is restorative or regenerative by
intention and design. It replaces the ‘end-of-life’ concept with re-
storation, shifts towards the use of renewable energy, eliminates the
use of toxic chemicals, which impair reuse, and aims for the elim-
ination of waste through the superior design of materials, products,
systems, and, within this, business models.”

This definition is indeed the most employed definition in our set of
definitions. Yet it is employed – besides by Ellen MacArthur Foundation
(2012) and sometimes in abridged form – only eleven times, namely by
Charonis (2012), Ellen MacArthur Foundation (2014), EUKN (2015),
Schut et al. (2015), Hobson (2016), Cullen (2017) Goldberg (2017),
Moreau et al. (2017), Niero et al. (2017) and Skene (2017). Only three
other definitions in our sample are used more than once: The

(expanded) definition by Ellen MacArthur Foundation (2013a) (used
three more times), the definition by Preston (2012) (used one more
time) and Li et al. (2010) (used one more time). Hence, our sample of
114 definitions features 95 different definitions. We now examine the
degree of conceptual difference in these definitions along the coding
dimensions.

3.2. Core principles of the circular economy

We examined the frequency of the four 4R framework components
in the 114 definitions. Allwood et al. (2011, p.368) state that CE would
be about reduction, reuse, recycling and recovery, but that “in reality
much policy has been oriented towards promoting the third” (echoed
by Ghisellini et al. (2016, p.16 ff.)). This is corroborated by our coding
with recycling found to be the most common component in the defi-
nitions examined (79% of definitions), followed by reuse (74%–75% of
definitions) and reduce (54%–55% of definitions). All 4Rs (except for
‘Reuse’) are found less frequently in CE definitions from 2012 or later
indicating that the discourse moved away from this framework, pos-
sibly towards a systemic framework (further discussed at the end of this
sub-section). Meanwhile, Gladek (2017) claims that “some consensus is
developing among the different players working in the field on how to
define [CE]”. This is not corroborated by our coding, though (Fig. 2).

The 16 different possible combinations of the 4Rs are depicted in
Fig. 3. Of these, reduce, reuse, recycle (the 3R framework) is the most
commonly employed in the entire sample (35%–40% of definitions)
with Jiao and Boons (2014, p.21), for instance, writing CE is “defined as
a holistic concept covering the activities of ‘reduce, reuse, and recycle’
in the process of production, circulation, and consumption”, followed
by reuse and recycle (23% of definitions). No other combination is
featured in more than 10% of the definitions. The 4R framework, as the
official EU policy framework for CE, is only reflected in 3–4% of defi-
nitions. Perhaps most surprisingly, Fig. 3 also showcases that 6–7% of
definitions outline the how-to of CE as merely recycling – a subversion
of the term since a firm merely focusing on recycling is not circular in
our point of view. Practitioner definitions overall are found to feature
reuse and recycle as often as the 3R framework (25% of definitions). An
explanation is that practitioners have little interest in promoting re-
duction since this may imply curbing consumption and economic
growth if no shift to product-as-a-service as the dominant business

Fig. 2. Development of Circular Economy
Definitions over Time.
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model is undertaken simultaneously (George et al., 2015; Lacy et al.,
2015).

Only 30 percent of definitions examined were found to contain a
waste hierarchy with Song et al. (2015, p.200) writing, for instance,
that only “if reuse or repairs are not possible, they can be recycled or
recovered from the waste stream”. Waste hierarchies have been fea-
tured less frequently more recently and are barely included in practi-
tioner definitions (contained in 11% of practitioner definitions versus
38% of peer-reviewed ones). Explicating waste hierarchies, e. g. the
prioritization of reducing over all other Rs, results in a CE concept that
is less of a feel-good concept everybody naturally agrees with. The CE
concept may thus lose followers in the short-term if these hierarchies
are explicated (Cullen, 2017) and our data indicates that this is a
concern found more among (activist) practitioners than academics.

However, explicating these hierarchies is necessary to provide gui-
dance to those keen to adopt it, as already outlined by Price and Joseph
(2000) and Murray et al. (2017). In addition, firms may take the path of
least resistance to adopt CE if waste hierarchies are not explicated, e. g.
only improving their recycling and thus only a small part of their op-
eration, without the needed overhaul of the entire supply chain, mode
of operation and the radical change in product materials. Particularly
CE implementation based on definitions that do not outline ‘Reduce’ as
CE’s priority can result in CE subverted to the cause of continuing an
unsustainable business-as-usual model.

The systems perspective as a core principle of CE has been outlined
in the previous section. It can be hypothesized that this perspective may
have replaced the R framework. The systems perspective is explicated
in 42% of definitions examined with Charonis (2012, p.2) writing that
CE “is understood as a system that is designed to be restorative and
regenerative”. There is a significant emphasis on this perspective since
early 2012: 29% of the definitions featured this perspective prior to
2012, compared to 47% from 2012 onwards, possibly induced by Ellen
MacArthur Foundation (2012) that mentions it. Most definitions in-
cluding a systems perspective focus on the macro-system. For instance,
Yuan et al. (2008, p.5) write that CE “requires complete reform of the
whole system of human activity”. Yet the meso-systems perspective, e.
g. outlined by Conticelli and Tondelli (2014), that focuses on eco-in-
dustrial parks is even more prominent than the macro-perspective in
definitions from 2012 or later, indicating that CE is now increasingly

seen as an endeavour that requires efforts particularly at the regional
level. Only few definitions, e. g. Fang et al. (2007) and Linder et al.
(2017), mention that CE requires fundamental changes simultaneously
at the micro, meso and macro system, an explication we find helpful to
underscore the holistic systemic change that CE requires.

3.3. Aims of the circular economy

We have outlined in Section 1 of this paper that CE is frequently
viewed as an operationalization for businesses to implement the much-
debated concept of sustainable development. Yet Geissdoerfer et al.
(2017, p.757) claim that the “relationship between the concepts is not
made explicit in literature”. This is confirmed by our coding with only
12% of our definitions explicitly including notions of sustainable de-
velopment, as depicted in Table 4. Geissdoerfer et al. (2017, p.765)
furthermore note that authors on CE usually do not take a “holistic
view” on environmental quality, economic prosperity and social equity
as the three dimensions of sustainability (WBCSD, 2017; Elkington,
1997). This is also confirmed by our coding with only 13% of defini-
tions referring to all three dimensions, a finding that is particularly
problematic in our point of view since a CE understanding only en-
tailing one or two of the three dimensions of sustainable development
can result in CE implementation that is not sustainable, e. g. one lacking
social considerations.

Geissdoerfer et al. (2017, p.765), Sauvé et al. (2016, p.54) and
Lieder and Rashid (2016, p.46) state that discussions around CE would
focus mostly on environmental quality with Lieder and Rashid (2016,
p.46) even arguing that “discussions around [CE are] done from [an]
environmental impact perspective leaving economic benefits […]
missing”. Yet these claims are rebutted by our coding. The most pro-
minent aim of CE is economic prosperity (46% of definitions), followed
by environmental quality (37%–38% of definitions). Economic pros-
perity is most frequently mentioned by practitioners (53% of defini-
tions) who are oftentimes said to view CE as a pathway to boost growth
(Lacy et al., 2015; Ghisellini et al., 2016).

Several authors such as Sauvé et al. (2016, p.54), Murray et al.
(2017, p.369) and Moreau et al. (2017) claim that the CE concept lar-
gely neglects social equity. This is confirmed by our coding with social
equity only considered in 18%–20% of definitions. For instance, Geng

Fig. 3. Definitions coded on the 4R framework.
Note: Reco = Recover; Recy = Recycle;
Reu = Reuse; Red = Reduce; 4R = Reduce, reuse,
recycle, recover.
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et al. (2009, p.16) write that CE would aim to “bring great […] social
benefits”. Scholars researching the sharing economy, a neighbouring
field to CE (Geissdoerfer et al., 2017), have begun a fruitful conversa-
tion regarding its social equity impacts with several scholars, e.g.
Frenken and Schor (2017) or Schor (2017), highlighting that it may
increase inequalities. Yet the impacts of CE’s social equity impacts re-
main largely unknown (Ellen MacArthur Foundation, 2017; Murray
et al., 2017). Those who propose CE may be well-advised to state social
equity as one of its design variables, while starting to research its social
equity impacts.

Lastly, our coding examined references of CE definitions to future
generations – a core component of sustainable development, as outlined
previously. Yet Geissdoerfer et al. (2017, p.766) state that this time
dimension is excluded from “most [CE] discussions”. Indeed, only a
single definition, the definition by Geng et al. (2013), and thus less than
1% of our overall definitions, take it into account. One of the authors of
this paper has worked at a large consultancy that engaged with the CE
concept prior to joining academia. Short-term gains via CE were pro-
mised to attract contracts, but these are difficult to materialize (DSGC,
2015, p.15 ff.). Hence, several companies quickly lost interest again.
Consultants advising on CE may sell it not as a ‘quick win’, but a major
long-term undertaking. Selling it as the latter (which includes framing it
as an endeavour undertaken for future generations) can help ensure
that those interested in it will not give up too soon and we thus find that
this long-term perspective must be included in all CE definitions.

3.4. Enabler of the circular economy

Some, e.g. Lewandowski (2016), claim that circular business models
are widely seen at the core of CE. They are “the driving force in the shift
towards [CE]” (EUKN, 2015). However, a lack of discussions around
business models within the CE discourse has been diagnosed by Lieder
and Rashid (2016, p.46 ff.). Our coding results provide ample evidence
for this diagnosis. Business models are mentioned in only 11% of de-
finitions with Beek et al. (2016, p.8) arguing, for instance, that CE
comprises “business models [that] are based on longevity”. An increase
in the mentioning of business models can be observed from 2012 on-
wards (from 0% to 14%) – possibly because the definition by Ellen
MacArthur Foundation (2012) included business models. Furthermore,
business models are more prominent in practitioner definitions than
peer-reviewed ones (9% versus 14%) with the main reason likely being
that practitioners are more concerned than scholars with the “nuts and
bolts [of CE]” (van der Eijk, 2016, p.2) which is embodied by questions
regarding the business model. However, much more emphasis on
business models will be needed in future discourses if the private sector
is supposed to lead the transitions towards CE. A CE understanding
lacking business models is one with no driver at the steering wheel in
our point of view.

Furthermore, Ghisellini et al. (2016, p.19) note that “the promotion
of consumer responsibility is crucial for [CE]”, while Lieder and Rashid
(2016, p.45) also point out that circular supply chains must not only
consider the various production and distribution, but also consumption
processes. Similarly, Yuan et al. (2006, p.5) write that CE would require
novel “production processes and consumption activities”. Nevertheless,
we find that only 19% of all definitions examined include consumption
with Moreau et al. (2017, p. 498) writing that CE entails “rethinking
[…] consumption”. This negligence of the consumer in CE definitions
may be reflective of a research gap regarding the consumers’ perspec-
tive on CE with Borrello et al. (2017, p.1) writing that “little is known
about consumers’ willingness to participate in [a CE]”. Authors ex-
cluding the consumer and thus possibly adopting a supply-side view
regarding CE risk developing business models that are unviable due to
lacking consumer demand, as noted by Repo and Anttonen (2017). The
consumer is the most central enabler of circular business models
(Gallaud and Laperche, 2016) and the consumer perspective may thus
be seen as the flipside of the CE business model coin. We recommend

including it in any CE definition adopted.

3.5. Summary

The previous sections have demonstrated the most frequent CE
conceptualizations found in the set of 114 definitions. These results are
summarized in Table 5. Yet this summary must be read with caution.
While the coding revealed that many of the 114 definitions can be
grouped conceptually, a great abundance of conceptualizations re-
mains. Indeed, none of the most frequent CE dimensions outlined in
Table 5 even attains a simple majority among the entire sample of
definitions examined (economic prosperity, featured in 46% of defini-
tions, is closest to this simple majority).

We note that this abundance of CE conceptualizations, this ‘circular
economy babble’, constitutes a serious challenge for scholars working
on this topic. Knowledge accumulation regarding the CE is difficult if
scholar A conceptualizes the ‘how-to’ of CE as recycling, while scholar B
considers the ‘how-to’ as reducing, reusing and recycling, to provide an
illustrative example. If scholars are not aware of their conceptually
different understanding of CE, knowledge accumulation attempts may
lead to misleading results. Dacin et al. (2010, p.38) has found that “the
current state of conceptual confusion [on social entrepreneurship]
serves as a barrier to […] advances in the field”. The same fate may
apply to the young field of CE research. Of those 114 definitions ex-
amined only three were found by both coders to include the 3R fra-
mework, the R hierarchy, a systems perspective, environmental quality,
economic prosperity and social equity – elements outlined as CE di-
mensions in Section 2 of this paper. These are the definitions by Liu
et al. (2009), Lieder and Rashid (2016) and van Buren et al. (2016), all
quite lengthy (at least 140 words) which is understandable given the
many dimensions included. We find all of them as a starting point for
future deliberations on CE. We find that the definition by van Buren
et al. (2016, p.3), the briefest of the three definitions, is also the one
written with greatest clarity and we thus particularly recommend this
definition. We critically note regarding these definitions that the one by
Lieder and Rashid (2016) does not mention ‘Recover’, that the R hier-
archy could be more explicit in all three definitions, that all lack re-
ferences to future generations and that all fail to include business
models as an enabler of CE and that of these three definitions only van
Buren et al. (2016) mentions the consumer perspective. These are cri-
ticisms we have attempted to address with our definition provided in
Section 2.2.

4. Conclusion

The circular economy (CE) concept is trending and thus much lip
service is given to it these days. Trending concepts tend to diffuse in
their meaning and many have claimed that this has also happened to
the CE concept. While at least seven CE literature reviews have been
published so far, no comprehensive and systematic analysis specifically
on current CE understandings was conducted prior to this study, as far
as we are aware. We have gathered a comprehensive set of 114 CE
definitions and systematically analysed it against a coding framework
to provide transparency regarding current CE understandings. We ac-
knowledge that a CE understanding can be broader than a definition
presented with our study thus possibly exaggerating the negligence of
certain dimensions in CE understandings. Second, our approach to
systematically analysing definitions simplified and thus (at least
somewhat) distorted them since it quantified qualitative definitions. We
view this quantification as necessary, though, to succinctly compare
many CE understandings and thus create transparency about them. This
transparency is the first step to cohere the concept in our point of view
with our study hoping to contribute to the coherence of the CE concept.
A concept which fails to cohere may ultimately collapse or remain in a
deadlock due to permanent conceptual contention, not only in research,
but also in practice, since cumulative knowledge development on it is
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impeded.
We defined CE within our iteratively developed coding framework

as an economic system that replaces the ‘end-of-life’ concept with re-
ducing, alternatively reusing, recycling and recovering materials in
production/distribution and consumption processes. It operates at the
micro level (products, companies, consumers), meso level (eco-in-
dustrial parks) and macro level (city, region, nation and beyond), with
the aim to accomplish sustainable development, thus simultaneously
creating environmental quality, economic prosperity and social equity,
to the benefit of current and future generations. It is enabled by novel
business models and responsible consumers. We hope that this CE de-
finition can be a contribution to the scholarly CE community with this
definition ideally serving as a conceptual foundation for future work on
the topic.

Our analysis of 114 definitions provides the first quantitative evi-
dence that and how CE means many different things to different people,
as also indicated by a comment of a reviewer of this paper who noted,
upon skimming through the definitions analysed for this work, that
“some of the authors […] seem to have no idea about what [CE] is
about”. For instance, we found that some authors entirely equate CE
with recycling, whereas the most common conceptualization of the
‘how-to’ of CE is a combination of reduce, reuse and recycling, the 3R
framework that is already outlined in the 2008 Circular Economy
Promotion Law of the People’s Republic of China. Practitioners fre-
quently neglect ‘reduce’ in their CE definitions, though, assumingly
since this may imply curbing consumption and economic growth

Worryingly, we found that only a third of definitions explicate a
waste hierarchy. Examples of definitions that include a waste hierarchy
are Ness and Xing (2017), Song et al. (2015) and Allwood et al. (2011).
This lacking waste hierarchy in many CE conceptualizations was not
previously highlighted in the scholarly literature, as far as we are
aware. We consider definitions lacking waste hierarchies to be sub-
verted CE definitions since adopting such definitions can result in
companies that implement only minimal changes in their current
business model, e. g. increasing recycling, to claim that they are part of
CE. However, CE must be understood as a fundamental systemic change
instead of a bit of twisting of the status quo to ensure its impact. Yet
only around 40% of definitions conceptualize CE from a systems per-
spective. Previous scholarly work has also not highlighted that many CE
definitions lack this systems perspective, as far as we are aware.

Meanwhile, our analysis confirmed previous authors’ claim that
CE’s link to sustainable development is weak. We further revealed that
most authors see CE as an avenue for economic prosperity, whereas
previous scholars conducting narrative reviews of the CE literature had
argued that CE would be mostly concerned with environmental aims.
Unsurprisingly, the focus on economic prosperity is particularly pro-
minent among practitioner definitions. Meanwhile, we confirmed pre-
vious scholarly writings arguing that CE understandings mostly neglect
the social considerations. Lastly, our review casts doubt regarding the
claim by some authors that novel business models are CE’s main enabler
since only very few definitions explicitly refer to business models. We
also found that only one out of five definitions consider the consumer as
a second enabler of CE. This resonates with previous scholarly writing
that outlines consumers as a research gap for the CE community.

We note that the conceptual muddle regarding CE evidenced by our
study does not suggest “to throw the [CE] baby out with the bath-
water”, as one reviewer of this paper wrote. The significant momentum
gathered by the concept holds the promise that CE may be able to reach
beyond current sustainable development efforts. However, a distinction
is needed between ideal and subverted CE definitions. If subverted
definitions start dominating, CE implementation will only result in in-
cremental improvements at best, with the CE concept then not deli-
vering on its promise of fundamental change. The CE concept may then
ultimately end up as just another buzzword in the sustainable devel-
opment discourse.

Those working on CE need to point it out when encounteringTa
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subverted CE definitions. Furthermore, we believe that describing good
CE implementation examples can help sharpen the understanding of the
CE concept both among scholars and practitioners. These good practices
are not hard to find, as they can be historically found everywhere in the
form of pre-industrial production systems. Our practical experience
suggests that there are also many contemporary good CE practices.
More scholarly work detailing these practices (which also need to be
communicated in popular media outlets) would do a service to those
keen on the concept. Detailing these practices must also include ana-
lyses of how barriers encountered while implementing them were
overcome – these analyses would be most instructive for practitioners.
Future research may also focus on those dimensions identified in this
study that are neglected by many working on CE, e. g. the consumer
perspective. For instance, more research on the consumer perspective
could help to highlight pathways to enhance their contribution to CE.
Any such future CE research needs to be grounded in a deliberate CE
conceptualization to foster cumulative knowledge development on this
topic.
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