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ARTICLE INFO ABSTRACT

Handling Editor: Tomas B. Ramos Transitioning from the ‘take-make-dispose’ linear production system to a circular economy can strengthen
sustainability, and governments play a vital role. Recent scholarship has investigated policies for circular
economy transition, but few studies take a perspective on circularity reform that spans geographies, industries,
and product life-cycle stages. This article fills that gap by introducing a policy framework for the circular
economy that includes over 100 policy instruments. The framework is developed from a review of 572 studies
published in the academic and grey literature, along with policy databases and other documents. The findings are
validated and supplemented by data from 33 semi-structured interviews with circular economy experts including
scholars, policymakers, and representatives from NGOs and businesses. Derived primarily from the EU context
but broadly applicable, the framework categorizes circular economy policies into nine groups. Six groups
correspond to stages of the product life-cycle and three are overarching, capturing a holistic perspective mostly
lacking in the literature. This study aims to promote a more structured discussion about circular economy pol-
icies and provides directions for future research by identifying topics where scholarship is thin. In addition to
advancing theory, the framework can also serve as an assessment lens for designing circular economy policies.
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1. Introduction

Transitioning from the current and embedded ‘“take-make-dispose
linear economy” (Bocken et al., 2017, p. 476) to a circular economy
(CE)' has been promoted as a strategy “to develop a sustainable, low
carbon, resource-efficient and competitive economy” (European Union,
2015, p. 2). Accordingly, the CE concept has received growing interest
among scholars and practitioners (Hartley et al., 2020; Kirchherr and
van Santen, 2019; Bocken et al., 2017; Geissdoerfer et al., 2017). For
example, the latest Davos Manifesto (the first revision since initial
publication in 1973) from the World Economic Forum views CE as a key
dimension of modern capitalism and calls on companies to embrace the
concept (Schwab, 2019).

Despite increasing interest in and support for CE, global production

systems remain primarily linear. This perpetuation of linearity is due
partly to barriers that prevent CE transition; studies by Hartley et al.
(2022) and Kirchherr et al. (2018) classify these barriers as cultural,
market, technical, and regulatory. Accordingly, a complex convergence
of factors — often the result of path dependency and long-term accretion
of practices and policies — incentivizes linearity by making CE transition
costly and time-consuming. The consequences are measurable: at the
global scale, circularity in production systems has declined from 9.1
percent in 2018 to 8.6 percent in 2021 (de Wit et al., 2021) and 7.2
percent in 2023 (Fraser et al., 2023). The Circularity Gap Report 2023
(Fraser et al., 2023) attributes this decline to rising material extraction
and reliance on virgin materials.

It is clear that CE transition needs additional support, and public
policy plays a key role. For example, the United Nations Sustainable
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Development Goals (SDGs) provide an overarching framework for so-
cietal transition towards sustainability, including goals applicable spe-
cifically to CE: #7 (affordable and clean energy), #9 (industry,
innovation, and infrastructure), and #12 (responsible consumption and
production); see Rodriguez-Anton et al. (2019) for a discussion about
overlaps between CE transition efforts and SDG ‘compliance.” Addi-
tionally, the Ellen MacArthur Foundation (2023) provides guidance to
legislators and companies pursuing CE transition, including basic prin-
ciples, examples from around the world, and media content aimed at
awareness and education.

Despite the clear imperative to advance CE transition, CE policy
scholarship has not provided a strong theoretical basis for reform at the
macro level. As discussed in this article’s literature review, most
research either focuses on examples of CE transition within particular
industries and policy contexts or catalogs mechanical processes for CE. A
small number of studies addresses the conceptual dimensions of CE
transition, including the role of socio-technical systems and the chal-
lenges of abandoning production linearity. Further, an emerging body of
scholarship addresses barriers to CE transition (Hartley et al., 2021; de
Jesus and Mendonca, 2018; Govindan and Hasanagic, 2018; Kirchherr
et al., 2018), including policy application across multiple case contexts.
Nevertheless, practical and theoretical progress in understanding
macro-level CE transition suffers from inadequate conceptualization
about how various CE activities fit together beyond individual firms or
industries and involve interactions among producers, consumers, and
policymakers across diverse market and regulatory conditions.

As argued by Milios (2018) and adopted for conceptual framing by
Hartley et al. (2020), a life-cycle approach can be useful for under-
standing CE transition. As such, this study’s framework combines the
life-cycle perspective with a high-level perspective about policy condi-
tions and institutional context. The regional focus is primarily the EU,
but the framework is applicable to other contexts and at a system-level.
The framework includes nine policy categories, six of which correspond
to life-cycle stages and three to overarching policies that transcend any
given life-cycle stage; over 100 suggested policy instruments are pre-
sented across these nine categories. The aim of the framework is not only
to conceptualize how individual policies fit within a larger policy
ecosystem but also to highlight topics where the CE scholarship needs
further development.

The development of the framework is based on a review of 572
studies published in the academic and grey literature (see Appendix for a
full list), along with policy databases and other documents. The review
yielded a broad overview of CE policy instruments, and the resulting
framework was discussed in expert interviews to further refine it and
‘ground’ it in the realities of CE transition practice. The framework
adopts a mid-to high-level perspective and focuses primarily on strate-
gies. The purpose of the framework is to provide initial guidance
applicable to most policy contexts, as many CE principles can be
considered universal. The mechanics of applying the framework — an
issue for further research beyond this study — should flexibly accom-
modate the unique regulatory and institutional settings of a given
context.

The remainder of the article is organized as follows. Section 2 pro-
vides a brief review of literature about CE, including metrics that suggest
the limitations of current scholarship and opportunities for further
research. Section 3 outlines the methodology, Section 4 presents and
discusses results, and Section 5 concludes with a summary, implications
for practice and theory, and a call for additional research.

2. Literature review

There is broad scholarly consensus that governments are crucial
enablers of CE transition (Alberich et al., 2023; Taghipour et al., 2022;
Xu et al., 2021; Hartley et al., 2020; Kazancoglu et al., 2021; Bolger and
Doyon, 2019; Proskuryakova and Ermolenko, 2019; de Abreu and
Ceglia, 2018; Su et al., 2013). For example, Kirchherr et al. (2018; p.
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271) state that “targeted governmental interventions [...] may provide a
much-needed push for the CE.” Despite general agreement that public
policy plays a key role in facilitating CE transition, the literature lacks a
supportive body of knowledge concerning higher-level CE policy in-
sights that transcend geographies, industries, and product life-cycle
stages. This gap is notable given that CE transition reflects a broader
sustainability project that is itself comprehensive, interconnected, and
collaborative. Further, the gap condemns the literature to its current
state of fragmentation with regard to best practices. A more systemic
understanding of circularity — particularly the impacts of production
across broader societal contexts (e.g., economic, social, and technical;
see Antwi-Afari et al., 2022) — calls for novel ways of thinking about the
appropriate scope of policy influence in CE transition. These circum-
stances prompt the following research question: to what extent have CE
policies been categorized and holistically integrated in academic
research? We answer this question by introducing a strategic framework
for CE policies — to our knowledge, the first of its kind — that is based on
insights derived from the literature and policy content.

This study uses the broad but concise definition of ‘policy’ provided
by Knill and Tosun (2012, p. 4): “a course of action (or non-action) taken
by a government or legislature with regard to a particular issue.”
Correspondingly, CE policies can be conceptualized as the actions or
non-actions taken by governments to foster and manage CE transition.
Included in this definition are also policies that impact CE transition
peripherally, such as numerous public sector efforts at global, national,
and local levels that address sustainability (e.g., the United Nations
SDGs).? Examples of CE policies are laws that target end-of-life waste
management to keep resources within the loop (Govindan and Hasa-
nagic, 2018), remove restrictive definitions of waste that prevent ma-
terials or components from being reused (de Jesus and Mendonca,
2018), and remove implicit or explicit subsidies for fossil fuels and other
virgin materials (Kirchherr et al., 2018).

Despite scholarly consensus about the relevance of public policy to
CE transition, less research has been conducted than might be expected.
At the time of this study, a Scopus search for articles containing relevant
terms in their titles, abstracts, or keywords returned 572 results.” Re-
searchers are generally aware of a relationship between CE and public
policies, but there exist relatively few studies dedicated solely to
investigating this relationship. The attention received by this literature,
as measured by citation counts, reveals some insights; of the 572 studies,
118 are uncited and the average number of citations for those cited at
least once is 17. Five have more than 100 citations, with the highest
(505) a study by Su et al. (2013) reviewing the state of CE transition in
China. When adjusting for number of years (i.e., citations per year), the
same study leads the group, with 56. Of the 28 studies with 10 or more
citations per year, 29 percent relate to Europe and 25 percent to China
(as against 30 percent and 11 percent, respectively, of the 572 studies
overall); one study each relates to Turkey, Sweden, and India. The
remainder of the top-28 cited are largely conceptual or non-case-based
empirical studies of ring-fenced phenomena. Topics include a new
model for CE scenarios (Donati et al., 2020), conceptual analysis of
material flows (Mishenin et al., 2018), a framework for modeling

2 Sustainability transitions are defined as “long-term, multi-dimensional, and
fundamental transformation processes through which established socio-
technical systems shift to more sustainable modes of production and con-
sumption” (Markard et al., 2012, p. 956). Since roughly 2000, a highly inter-
disciplinary and growing group of scholars has been investigating the sources of
transformative change and factors that stabilize existing systems (Kohler et al.,
2019).

3 The coding command for our search was as follows: “(DOCTYPE (ar OR bk
OR ch OR cp) AND TITLE-ABS-KEY (“Circular Economy” OR “Circularity””) AND
(TITLE (polic* OR regulat* OR law) OR AUTHKEY (polic* OR regulat* OR law))
AND TITLE-ABS-KEY (“Circular Design” OR “Product Design” OR “Service
Design” OR “Design Requirement” OR “Design Obligation” OR “Ecodesign™))”.
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wastewater circularity (Tecchio et al., 2017), risk assessments for
recycling of bio-based plastics (Alaerts et al., 2018), an interview-based
study of tradeoffs inherent in CE transition (de Jesus and Mendonca,
2018), a proposed waste hierarchy for electric vehicle batteries (Richa
et al., 2017), a summary of how the CE is a conceptually unique pro-
duction model (Esposito et al., 2018), a discussion of CE and biomimicry
in the context of a biorefinery (Venkata Mohan et al., 2019), and a re-
view of emissions reductions resulting from material efficiency efforts
(Hertwich et al., 2019). In addition to revealing a wide variety of topics
and study contexts, the data also indicate that CE is a growing research
interest; from 2015 to 2021, the number of related articles published
was, respectively, 45 (1997-2015), 23, 33, 58, 75, 101, and 102. Given
that most of these articles (i) investigate CE policies in specific geogra-
phies, (ii) focus on technical dimensions, or (iii) consider only certain
stages of the product life-cycle (typically the end; for example, waste
management and disposal), there is a dearth of studies taking a broader
and more comprehensive perspective on policy enablers. Considering
that both the policy landscape (Fitch-Roy et al., 2020) and the research
field are growing rapidly (more than 50 percent of the identified studies
were published since 2019), this gap deserves attention, and this study
helps to chart that course.

3. Methods

The research question was addressed in a two-step process that
involved combining data from literature reviews, policy reviews, and
expert interviews. First, we analyzed policy documents and academic
literature to generate an overview of CE policy instruments. This
approach is similar to that used in the few meta-level reviews of CE
policies (Zhu et al., 2019; Domenech and Bahn-Walkowiak, 2019; Mil-
ios, 2018). Based on this initial review, we developed a working version
of the CE policy framework starting with the life-cycle perspective
proposed by Milios (2018), whose framework we determined to be the
most comprehensive for this purpose. Second, we conducted 33
semi-structured interviews with international policy experts to validate
and refine the content and structure of the framework (an approach
borrowing from Hartley et al. (2020) in a study of CE policies in the EU).
This step was an effort to connect theory with practice, given that we
determined the CE policy literature to be reliant primarily on literature
reviews and ‘desktop’ research.

Policy documents from EU agencies and offices were used as a
starting point to develop an overview of policy options. The EU is
selected as a case context because, as a policymaking body, it has
adopted some of the most advanced and detailed CE policy frameworks
in the world (Friant et al., 2021; Mhatre et al., 2021; Peir¢ et al., 2020;
Kovacic et al., 2019). The documents were identified through a review of
references in EU policy papers such as the Circular Economy Action Plan
(European Union, 2020). Additionally, academic and grey literature (e.
g., policy reviews and case studies from NGOs such as Circle Hub (Circle
Economy, 2021)) were used to identify additional policy documents and
case studies outside of the EU. After a list of policies was collated, we
undertook an iterative process of clustering policies according to
life-cycle stages, using the approach of Milios (2018).

The Excel spreadsheets used for analysis included citation tallies for
all examined academic articles, as obtained through a Scopus search.
Specific CE policy instruments were assigned reference codes based on
type (e.g., regulation/obligation/prohibition, financial deterrent/
incentive, economic/social/political framing, norms/standards/best
practices) and used to represent coverage in each of the examined policy
documents. Categories were formed that contained unique clusters of
keywords (determined through content analysis to be the most frequent
and representative concepts), constituting the substructure of the
framework.

The framework was developed based on the following process. First,
we drafted a rough outline of the framework based on initial reviews of
relevant scholarly and grey literature materials, synthesizing the

Journal of Cleaner Production 412 (2023) 137176

findings into themes and testing them against our own experience-based
observations. Next, we consulted interviewees about the validity and
usefulness of the framework, and requested input about how it could be
improved. This process led to several revisions in both the structure and
individual content of policy instruments. Finally, we evaluated the
revised framework for its practicality and intuitiveness. This process
included examining the categories and other content against the stan-
dards of MECE (mutually exclusive and collectively exhaustive). The
final version was deemed appropriate for the discussions in this article,
including how CE thinking might emerge at a systemic level. We
recognize that individual elements of the framework may be altered
depending on context (see Table 1).

Interview insights helped specify the life-cycle stages that structure
the framework and helped define policy categories not linked to life-
cycle stages. Experts were identified according to judgment sampling
(Marshall, 1996) and snowball sampling approaches (Kirchherr and
Charles, 2018). The objective was to interview a diverse set of CE policy
experts from various professional backgrounds (i.e., governments,
businesses, NGOs, and academia) and relevant geographical back-
grounds. As our desk research revealed few CE policy examples from the
Global South, we included African countries, such as Kenya, that are
showing some engagement with CE activities. We asked interviewees to
recommend additional experts, reflecting the inter-network-based
snowball approach of Kirchherr and Charles (2018). From this effort,
14 of those recommended responded and 11 were interviewed. We
suspended sampling efforts when thematic saturation was reached (i.e.,
no new insights or additional changes to our framework emerged over
the course of three consecutive interviews; for more information on this
method, see Francis et al. (2010)). Overall, we contacted 54 experts,
received replies from 44 (81 percent), and conducted interviews with 33
(61 percent). Table 2 details interviewee characteristics. Due to the
Covid-19 pandemic, interviews were not conducted in person but
through a video conferencing application. Most interviews lasted
roughly 60 min and all were recorded for transcription. Anonymity was
assured due to the potential sensitivity of public policy as a discussion
topic (Lancaster, 2017).

On a final methodological note, most of the interviews were con-
ducted in Europe. On the one hand, we acknowledge that this demon-
strates a potential geographical bias. On the other hand, Europe has
arguably taken the most aggressive concrete steps — in both business
practice and policy — to pursue circularity. We maintain that there is
potential to tailor the framework to the contexts and exigencies of other

Table 1
Overview of selected literature on CE policy and frameworks.

Topic Authors

Empirical case studies of and
frameworks for CE

Pollard et al. (2023); Antwi-Afari et al. (2022);
Donati et al., 2020; de Jesus and Mendonca,
2018; Domenech and Bahn-Walkowiak
(2019); Hertwich et al. (2019); Venkata
Mohan et al., 2019; Zhu et al. (2019); Alaerts
et al., 2018; Esposito et al., 2018; Milios
(2018); Mishenin et al., 2018; Richa et al.,
2017; Rogge et al. (2017); Tecchio et al., 2017;
Rogge and Reichardt (2016); Jacobsson and
Bergek (2011)

Alberich et al. (2023); Xu et al. (2021);
Hartley et al. (2020); Kazancoglu et al., 2021;
Bolger and Doyon (2019); Proskuryakova and
Ermolenko (2019); de Abreu and Ceglia
(2018); Kirchherr et al. (2018); Su et al.
(2013)

de Jesus and Mendonca (2018); Govindan and
Hasanagic (2018); Kirchherr et al. (2018)
Dzhengiz et al. (2023); Hartley and Kirchherr
(2023); Reich et al. (2023); Corvellec et al.
(2022); Larrinaga and Garcia-Torea (2022);
Skene (2022)

Governments and public agencies
as enablers for CE transition

Overviews of CE policy by targeted
stage of the product life-cycle
Critiques of CE concept
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Table 2
Overview of expert interviewees.

# Interviewee Organization Geography of expertise
1 Consultant Management Consultancy Europe

2 Consultant Management Consultancy Europe

3 Scholar University Europe

4 Policy officer Government agency/ministry  Europe

5 Researcher Government agency/ministry ~ Europe

6 Advisor Think Tank/NGO/Intl. Org. Europe

7 Consultant Management Consultancy Europe

8 CEO Circular Business North America
9 Consultant Management Consultancy Europe

10  Scholar University Europe

11 Scholar University Europe

12 Scholar University North America
13 Consultant Management Consultancy Europe

14  Policy officer Government agency/ministry ~ Europe

15  Scholar University Europe

16  Department head  Think Tank/NGO/Intl. Org. Europe

17 Department head Government agency/ministry Europe

18 Consultant Management Consultancy Europe

19  Senior executive Think Tank/NGO/Intl. Org. Europe

20 Policy officer Government agency/ministry Europe

21  Scholar University East Asia

22 Scholar University Europe

23 Scholar University Southeast Asia
24 Department head Think Tank/NGO/Intl. Org. Europe

25  Researcher Government agency/ministry ~ Europe

26  CEO Circular Business Africa

27 Program officer Government agency/ministry Africa

28  Program officer Think Tank/NGO/Intl. Org. Africa

29  Expert Government agency/ministry — Africa

30 Researcher Government agency/ministry Europe

31 Project lead Government agency/ministry  Europe/Africa
32 Scholar University Southeast Asia
33  Project lead Think Tank/NGO/Intl. Org. Africa

parts of the world. As such, we take the approach of presenting this
framework as more a strategic one than a policy one. Future research is
needed that tests the framework’s usefulness in other contexts and, if
warranted, takes a ‘grounded’ approach to building a new framework
based on the experiences of non-European countries.

4. Results and discussion

This article continues by introducing the framework. Based on the
data analysis, we identified nine policy categories: six pertaining to the
life-cycle and three pertaining to overarching themes. We established a
set of keywords related to each category and used them to conduct a
search in Scopus. This section describes the results, including how the
framework is structured, examples of policy tools in each category, and
the degree to which each category has been addressed in the literature.

The framework is structured along four levels, reflecting increasing
degrees of specificity. Level 1 includes two policy pillars: policies spe-
cific to each life-cycle-stage (Pillar 1) and overarching policies (Pillar 2).
Level 2 includes nine policy categories: six in Pillar 1 and three in Pillar
2. Level 3 includes 30 policy groups, and Level 4 includes over 100
policy instruments, representing the most granular level of the frame-
work. Fig. 1 shows the overall framework, with two policy pillars, their
respective policy categories, and policy groups within each category.
Table 3 (a, b, ¢, d, e) shows policy instruments associated with each
policy group. To the Milios (2018) framework this framework adds two
dimensions: (i) granularity with regard to the variety of policy in-
struments associated with each policy group, and (ii) incorporation of
overarching cross-cycle policy categories (incentives, ancillary institu-
tional support, and monitoring and evaluation). Furthermore, the re-
view exercise helped identify relative levels of research attention across
policy categories, illuminating pathways for further research (see
Fig. 2).

The framework categories and associated policy instruments fit
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together holistically to reflect a cohesive strategic orientation towards
systemic and comprehensive transition. Overall, the life-cycle-stage-
specific policies accord with the long-running discourse about how
materials progress through a production system. This life-cycle
approach is intuitive in that it bears a generally chronological order
from inputs through design, production, consumption, circulation, and
leakage. As such, this element of the framework does not present itself as
a substantial departure from how material flow is commonly concep-
tualized. The value-added is the specificity of elements, including policy
instruments, and the connections among them that emphasize circula-
tion not only as a post hoc activity but as a concept that is embedded into
all stages of the life-cycle. Pillar 2 takes a higher-level perspective by
situating the life-cycle perspective in the context of what incentivizes
action from firms and governments: increasing competitiveness (e.g.,
through subsidies, grants, and regulation), supporting CE action in
quantity and quality (e.g., through research, awareness, education, and
consultancy), and measurement of progress (e.g., internal indicators and
reporting requirements). Each element of Pillar 2 has practical appli-
cation but also presents an opportunity to engage scholarship about
government support for industrial upgrading and transformation,
knowledge economies and research policy, and data-driven or evidence-
based management and governance (for a critical discussion about the
use of data and modeling in CE transitions, see Hartley and Kirchherr
(2023)).

Pillar 1: life-cycle-stage-specific policies

Policies in Pillar 1 address life-cycle-stages of products or services.
Life-cycle-stages include material and energy input, design, production,
use/consumption, circulation, and leakage. The remainder of this sub-
section discusses each of these categories, including the policy groups
classified within them, examples of associated instruments, and an
overview of existing research.

The material and energy input category (Table 3a) comprises activ-
ities related to provision of (raw) materials, energy, and other resources
newly added during the production system. The two policy groups in
this category are (i) resource extraction/distribution and (ii) energy
generation/distribution. The category represents the earliest stage of
production, where inputs are obtained (including used or repurposed
materials cycled-in under a CE system). Examples of energy policies are
regulatory stipulations and definitions of allowable energy types, addi-
tions to the energy mix like solar, wind, and biomass generation, and the
creation of an ‘energy union’ that fosters transnational collaboration on
energy sustainability. Topics in this category are relatively under-
researched, with only four of 572 studies (Contreras et al., 2020; Pros-
kuryakova and Ermolenko, 2019; Biernaski and Silva, 2018; de Zwaan
et al., 2016).

The design category (Table 3a) includes activities related to defining
the following characteristics of products or services: (i) inputs (e.g.,
materials), (ii) physical layout and aesthetics, (iii) processes through
which the product or service is offered, (iv) production process, and (v)
the way a product or service is treated at the end of its life-cycle. The
framework’s emphasis on design illustrates the value of linking policies
with specific aspects of the life-cycle, as there exist certain needs and
issues unique to each cycle stage that overarching policies may fail to
fully address. The two policy groups in this category are (i) circular
product design requirements and (ii) producers’ liability for durability
of products and reduction of premature obsolescence. This category
emphasizes that CE transition is dependent not only on incidental sub-
stitution of sustainable practices but also on systemic re-orientation in
how producers conceptualize products and production systems overall.
Examples of circular product design requirements include mandatory
standards to focus on resource efficiency and recycling (Dalhammar,

4 Some studies are classified under multiple categories.
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Policies for a Circular Economy - Policy pillars, categories, and groups

Pillar 1 - Life-cycle-stage-specific policies

Category 1 - Material and energy input
Resource extraction and distribution
Energy generation and distribution

Category 2 - Design
Circular product design requirements (e.g.. resource-focused

Producers' liability for durability of products & reduction of
premature obsolescence (e.g., product guarantees)

Category 4 - Use and
consumption

Informing users (e.g., mandatory standardized
labels)

Direct regulation of consumption behavior
(e.g., minimum prices for non-circular products)

Category 3 - Production

Production-technology requirements (e.g., standards for low energy
consumption during production process)

Category 5 - Resource circulation

Resource collection and trading (e.g., separate collection rules)
Relooping targets (e.q., recycling targets for certain products)
Collaboration between stakeholders that can close the loop together
(e.9.. eco-Industrial Parks, resource platforms)

Resource treatment propositions (e.g., ban of incineration of recyclable
resources)

Material and

Regulation of platform economies

Prolonging lifetime during use phase (e.g.
right 10 repain)

Category 6 - Leakage

General propositions for end-of life
management (e.q., extended producer
responsibility)

Waste treatment (e.g., disposal requirements
for different types of toxicwaste)

Emission trading schemes

Pillar 2 - Overarching policies

Category 7 - Increasing CE competitiveness
Modulation of taxes (e.g., adjustment of VAT)

Subsidy schemes

Green Public Procurement (GPP; e.g., GPP criteriafor specific
product groups)

Preferred treatmentin administrative processes (e.g., faster
processing times)

Market access regulation (e.g., banning non-circular products
from market entry)

with stakeholders)

Category 8 - Supporting the CE

Innovation support (e.g., for research or startups)
Awareness (e.g.. dissemination of CE principles to individuals)
Education (e.g. CE in curicula)

Exchange between stakeholders (e.g., co-creation of policies

(Technical) consultancy services

Category 9 - Measuring the CE
(Digital) tools (e.g.. MFA database, material passport)

Circularity indicators and management methods (¢.g.,
accounting principles

Reporting requi (e.9.. mandatory circt porting
such as product defect analysis)

Public monitoring

Fig. 1. Overview of policy clusters and policy groups (source: authors).
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Fig. 2. Overview of literature coverage by policy cluster and policy group (source: authors).

2016), treatment of waste as a resource (Wilts et al., 2016), ease of
product disassembly (Peiro et al., 2020), and data deletion (Peir¢ et al.,
2020). Examples of producer liability and design obsolescence policies
are provisions for particular types of materials (e.g., non-ferrous and
precious metals; Hageliiken et al., 2016) and ‘product-as-a-service’
(Paas) business models (Kerdlap et al., 2021). 48 of 572 studies address
this category; notable and well-cited studies include Tecchio et al.
(2017), Dalhammar (2016), Hageliiken et al. (2016), and Wilts et al.
(2016).

The production category (Table 3a) includes (i) activities associated
with the creation of a product (e.g., manufacturing) or carried out for the
provision of a service, (ii) logistics activities between producers and
customers, and (iii) reverse logistics (from consumers to producers). The
lone policy group in this category pertains to production technology
requirements, with examples being restrictions on particular types of
emissions (e.g., ‘unintentional persistent organic pollutants’; Wu et al.,
2020) and the integration of new technological knowledge, more
rigorous environmental impact assessment, and monitoring of produc-
tion activities (Radelyuk et al., 2021). This category is directly addressed

by only two (previously cited) of 572 studies examined.

The use/consumption category (Table 3a) includes activities carried
out by consumers when interacting with a product or service. This
category begins with the acquisition (e.g., purchase or renting) and ends
when the product or service becomes obsolete for the needs of the
original consumer. This category also includes upgrades, repairs, and
sharing/reselling a good or service. The four policy groups in this
category are (i) informing users, (ii) regulating consumption behavior,
(iii) regulating platform economies, and (iv) prolonging product lifetime
during use phase. Example policies related to this group are product
content labeling schemes (Gavertsson et al., 2020), ‘green public pro-
curement’ focused on environmental over economic criteria (Braulio--
Gonzalo and Bovea, 2020), material efficiency (e.g., provision of spare
parts and reverse disassembly; Cordella et al., 2020), and regulatory
strategies differentiated across hierarchies of consumer or consumption
behavior types (Maitre-Ekern and Dalhammar, 2019). Of 572 studies, 39
were classified into this category, with notable and highly-cited con-
tributions by Hertwich et al. (2019), Sabbaghi and Behdad (2018), and
Arushanyan et al. (2017).
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Table 3a

Policy instruments by cluster and category (material/energy input, design,

production, use).

Policy
category

Policy group

Policy Instruments

Material/
energy
input

Design

Production

Resource Extraction and
Distribution

Energy Generation and
Distribution

Circular product design
requirements

Producers’ liability for
durability of products &
prohibition of premature
obsolescence practices

Production technology
requirements

Informing users

Influencing consumption
behavior

Regulation of platform
economies

Prolonging lifetime
during use phase

Resource extraction limitations
to keep ecosystems in balance;
propositions on circular
resource extraction processes
Definition of allowed energy
mix; energy sources; their
relative weight in the energy
mix

Resource-focused design
requirements; discouragement/
prohibition of certain
components; encouragement/
obligation to include certain
components; efficiency
requirements for usage phase
Design-focused design
requirements (e.g., durability,
upgradability, repairability,
recyclability, uniform
components)

Product guarantees: duration of
minimum guaranteed life-time;
coverage during minimum
guaranteed life-time; allowed
modifications/repairs by third
parties during guarantee period
Product-as-a-service models
(Software) upgrading services
Production standards for
reduced emissions

Production standards for
reduced resource consumption
in production process (e.g.,
CO2, polluted water)
Production standards for re-
looping waste (e.g., ways to
reduce required energy or water
during production; ways to
reuse residues in metal produc-
tion processes)

Mandatory standardized labels/
certificates (e.g., for efficiency,
repairability; specific to stages
or across the entire life-cycle)
Voluntary standardized labels/
certificates (e.g., Energy Star
Label, Ecolabel); verification
procedures for environmental
claims

Financial measures to influence
consumption behavior;
minimum/increased prices for
non-circular products;
maximum/lowered prices for
circular products

Non-financial measures to
influence consumption
behavior; preferred access to
public infrastructure for
circular products/services (e.g.,
special lanes or parking spots
for EVs/carsharing)

Regulation of platform
economies to use circular
principles in their offering
Right-to-repair: availability and
open source for repair manuals;
access to repair manuals for
third-party repair shops; mini-
mum time availability for spare
parts; access to tools and digital
systems
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Table 3a (continued)

Policy Policy group Policy Instruments
category
e Right-to-upgrade: availability
of updates (e.g., software);
performance requirements for
upgrades
Table 3b

Policy instruments by cluster and category (circulation, leakage).

Policy
category

Policy group

Policy Instruments

Circulation

Leakage

Resource collection and
trading

Relooping targets

Collaboration between
stakeholders that can close
the loop together

Resource treatment
propositions

General propositions for
end-of-life management

Waste treatment

Emission trading schemes

Separate collection of different
wastes/materials (e.g.,
household waste; can deposits)
Destruction/disassembly of
goods before recycling
Regulation of waste shipments;
proposition for waste trading;
return-deposit schemes
Relooping targets for product
groups/industries (e.g., required
share of old vehicles that need to
be recycled)

Relooping targets for
organizations (e.g., required
share of total waste of a
municipality or business to be
recycled)

e Eco-industrial parks

Collaboration platforms (e.g.,
material flow accounting (MFA)
database)

Bans on the incineration of
recyclable materials

Extended producer
responsibility; producers
responsible for collecting
products at the end-of-life; con-
sumers return certain products
free of charge for recycling
Polluter-pays principle
Differentiation of materials and
waste types

Basic propositions to protect
human health and environment
from adverse effects of waste (e.
g., waste treatment performed
without risk to water, air, soil,
plants, or animals, without
causing nuisance through noise
or odors, and without adversely
affecting land or places of
special interest)

Waste tracking and reporting (e.
g., control of waste shipments
(esp. cross-border); reporting
requirements for nuclear waste)
Propositions on how certain
waste management facilities are
to be run (e.g., landfills and
waste incineration plants)
Definition of waste hierarchy
and treatment requirements per
waste type (e.g., special
treatment of hazardous
materials)

Earmarking proceeds of ETS for
circular practices; adjusting
permitted emissions based on
circular practices
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Table 3c
Policy instruments by cluster and category (incentivizing CE).
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Table 3d
Policy instruments by cluster and category (supporting CE).

Policy category Policy group Policy Instruments

Incentivizing
the CE

Modulation of taxes or e Pay-as-you-throw pricing;
similar fees flexible fees for waste (e.g.,
dependent on amount of mixed
waste delivered to the waste
management system or on the
overall weight of waste)

Tax incentives for engaging in
specific circular activities (e.g.,
tax credits for remanufacturing
firms; tax incentives to use public
transport)

Modulation of administrative fees
(e.g., discounts on inspection fees
for registered companies; rebates
on waste management fees for
home-based composters)

Tax disincentives for engaging in
specific non-circular activities
Imports tariffs for new goods
Subsidies to purchase more
circular products/services (e.g.,
vouchers for replacement of
inefficient home appliances for
households)

GPP criteria for product groups;
integration of criteria into
management systems

GPP targets; definition of
required indicators and
mandatory monitoring reports
GPP trainings; GPP co-operation
across public institutions
Modulation of processing times of
administrative requests (e.g.,
participating waste disposal
organizations receive privileged
processing)

Modulation of number of
corporate inspections

Banning non-circular products/
services from market entry
Allowing market access for
circular products/services

Subsidy schemes

Green Public
Procurement (GPP)

Preferred treatment in
administrative
processes

Market access
regulation

The resource circulation category (Table 3b) comprises activities for
the relooping (i.e., reusing, recycling, or recovering) of obsolete re-
sources (including those in obsolete products). This category pertains to
activities such as remanufacturing, refurbishing, and reverse logistics.
The four policy groups in this category are (i) resource collection and
trading, (ii) relooping targets, (iii) collaboration between stakeholders
to close loops, and (iv) resource treatment propositions. Examples of
relooping policies and initiatives are South Korea’s Resource Circulation
Act and Plastic Waste Control Plan (Shin et al., 2020), efforts to
encourage repair and recycling within particular industries and product
lines (e.g., surgical instruments (van Straten et al., 2021) and electronic
waste® (Chen and Ogunseitan, 2021)), scrap utilization, higher intensity
of product usage, and production process design (e.g., as part of
‘end-of-life’ vehicle regulations; Soo et al., 2021). Of 572 studies, 159
address this category, representing a significant share of the literature.
Notable and highly-cited studies include McDowall et al. (2017), Su
et al. (2013), Richa et al. (2017), and Hartley et al. (2020).

The leakage category (Table 3b) includes activities associated with
the treatment of resources that are not relooped into the circular system

5 The EU (European Union, 2012) rules on ‘Waste from Electrical and Elec-
tronic Equipment (WEEE)’ aim to (i) reduce WEEE, (ii) encourage reuse,
recycling, and recovery, and (iii) improve environmental performance of actors
along the product life-cycle for electrical and electronic equipment.

Policy Policy group
category

Policy Instruments

Supporting
the CE

Innovation support e Research support (financial and
non-financial)

Financial startup and scale-up
support (e.g., direct public in-
vestment; equity investment;
loan provision, salary/living
cost coverage; cost coverage)
Non-financial startup and scale-
up support (e.g., coaching;
experience exchange; hack-
athons; scholarship (non-finan-
cial); prizes and awards)
Support for other innovation
projects

Upskilling/training programs
for businesses and public
institutions

Creating awareness among and
training consumers (e.g.,
house-visits to identify energy
saving potentials; on- and off-
line promotion campaigns;
guides for circular businesses;
events)

Education programs for
secondary school students (e.g.,
fostering sustainable start-up
cultures through real-life
projects)

Awareness (e.g., public
information campaigns)
Including circularity in
educational/academic
curricula

Co-creation of CE policies with
stakeholders (e.g., advisory
boards/expert panels; online
hackathons)

Best practice dissemination
between organizations (e.g.,
sharing of best practices among
public authorities and among
companies from similar
industries)

Voluntary pledging campaigns;
industrial stakeholders pledge
to support CE transition (e.g.,
EU campaign to boost uptake of
recycled plastics)

Provision or improvement e Increasing efficiency of existing
of physical and non- infrastructure to reduce
physical infrastructure environmental impact (e.g.,
installation of intelligent traffic
systems aiming to reduce
congestion)

Provision of infrastructure with
reduced environmental impact
(e.g., expansion of rail
networks using green energy
sources)

Awareness

Education

Exchange between
stakeholders

(e.g., waste disposal). The three policy groups in this category are (i)
general propositions for end-of-life-management, (ii) waste treatment,
and (iii) emissions trading schemes. Example policies and policy-
relevant analysis are forecasts of waste flow for ‘mature’ electronic
products (Althaf et al., 2019), subsidies, tax-credits, and pay-back pro-
grams for agricultural plastic pollution (Pazienza and De Lucia, 2020),
and the use of social-scientific and humanities perspectives in ‘envi-
ronmental ethics’ approaches to policy ideation (Birat, 2019). Of 572
studies, 64 address this category, representing a moderate level of
coverage relative to that of other categories. Notable and highly-cited
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Table 3e
Policy instruments by cluster and category (measuring CE).

Policy Policy group Policy Instruments

category

Measuring Digital tools e Material passport (including
the CE information on product origin,

durability, composition, reuse,
repair and dismantling
possibilities, and end-of-life
handling)

Modelling of the environment and
effects on the environment

Raw material database; material
flow analysis (MFA) database
Standards and indicators for
measuring circularity; standards for
product life-cycle-analyses; stan-
dards for organizational footprint
analysis; standards for waste man-
agement statistics

Management and audit schemes;
training for participating
organizations; publication rules
Accounting and valuation
principles; classification scheme of
green economic activities used by
investors; ‘Green Bond’ standard
Modulation of financial reporting
obligations based on circularity of
business (e.g., organizations using
EMAS in France don’t have to do
CSR reporting)

Circularity reporting obligations (e.
g., mandatory reports on durability
of products and causes of product
defects)

Publication of progress reports, for
example, by independent experts

Circularity indicators
and management
methods

Reporting
requirements

Public monitoring

studies include McDowall et al. (2017), Richa et al. (2017), and Halkos
and Petrou (2019).

4.2. Pillar 2: overarching policies

Policies in this pillar cut across some or all of the aforementioned
life-cycle stages. We differentiate among three categories: (i) policies
increasing the (economic) competitiveness of the CE, (ii) policies
actively supporting the CE through mostly soft measures, and (iii) pol-
icies that help to measure the CE.

The category for increasing CE competitiveness (Table 3c¢) concerns
the creation of direct and mostly financial incentives for stakeholders to
adopt circular practices by increasing the relative competitiveness of the
CE as against the linear economy. The five policy groups in this category
are (i) modulation of taxes, (ii) subsidy schemes, (iii) green public
procurement, (iv) preferred treatment in administrative processes, and
(v) market access regulation. Example policies are tax relief on renew-
able resources and higher taxes on non-renewable resources (Stahel,
2013), weight-based waste tariffs on households and food-specific waste
collection programs (Andersson and Stage, 2018), and tax credits and
‘pay-back’ tools for plastic pollution abatement in agricultural produc-
tion (Pazienza and De Lucia, 2020). Of 572 studies, 60 address this
category, with principal contributions by Yu et al. (2015), Stahel (2013),
and Mo et al. (2009).

The category for supporting the CE (Table 3d) concerns efforts to
foster the CE through strategic and mostly long-term actions such as
facilitating knowledge exchange among stakeholder groups and stra-
tegic financial and non-financial investments. The five policy groups in
this category are (i) innovation support, (ii) awareness, (iii) education,
(iv) exchange between stakeholders, and (v) consultancy services
(including technical input). Example policies are resource management
systems involving public-private sector collaborations
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(Molina-Gimeénez, 2018), introduction of interdisciplinary and
sustainability-focused perspectives in education (Hudima and Malo-
litneva, 2020), and novel approaches for translating technical knowl-
edge into policy inputs (including development of strategic plans and
provision of opportunities for participation; Longato et al., 2019). The
analysis identified 49 out of 572 studies pertaining to this category, with
key contributions by Colombo et al. (2019) and Matus et al. (2012).
The category for measuring the CE (Table 3e) focuses on allowing
effective monitoring and steering/guiding of CE activities. The four
policy groups in this category are (i) digital tools, (ii) circularity in-
dicators and management methods, (iii) reporting requirements, and
(iv) public monitoring. Example policies are incentives for firms to
disclose information about CE practices (Kuo and Chang, 2021) and to
improve relevant analytics capabilities (Kristoffersen et al., 2021),
tighter alignment between policy goals and implementation conditions
across scales (e.g., macro (European Union) and micro (local); Foster
et al. (2020)), and ‘product passports’ and product registration data-
bases (de Romph and Cramer, 2020). Of 572 studies, 43 pertain to this
category; salient contributions include those of Domenech and
Bahn-Walkowiak (2019) and Kalmykova et al. (2016).

5. Conclusion

This study introduces a strategic framework for CE policy interven-
tion by deriving insights from a review of 572 published studies. The
framework highlights practical pathways for pursuing CE transition at a
holistic level. It also highlights opportunities for additional research
based on the unevenness of CE literature coverage found across life-
cycle stages. At a conceptual level, the framework illustrates how
scholars and practitioners can move beyond spot-level initiatives to
envision CE transition as a fundamental reconfiguration of production
systems. This transition, in turn, requires deeper scholarly reflection
about how policy instruments fit together within policy mixes and as-
semblages (see Hartley and Howlett, 2021). The policy instruments
within the framework leverage various intervention types (i.e., direct
regulation, economic incentives, and soft measures), underscoring the
need to consider CE transition policy as a system-wide endeavor. In
practice, CE often continues to be seen as a discrete product or an ad hoc
process; in contrast with this view, the framework suggests that CE is
achievable only with a more transformational and comprehensive
perspective that informs all aspects of business and productive activities.
In bringing practical action to this transformational perspective, it is
crucial not to accept a ‘tweaked’ business-as-usual. Marginal tinkering
with processes may yield some small measurable progress on
ring-fenced metrics, but can obscure the need for a more rigorous and
potentially inconvenient transformation in production systems. Existing
policies appear, in general, to be less systematic than the approach
suggested by the framework. To accelerate CE transition, further
research is needed on areas identified by the framework as
under-addressed and on systemic approaches to policy intervention and
change.

The framework is theoretically novel because it integrates the life-
cycle perspective with an accompanying set of high-level policy do-
mains relevant to CE transition (i.e., incentives, ancillary institutional
support, and monitoring and evaluation). The greatest gaps in the
literature, according to the study, concern (i) production processes and
(ii) material and energy input, followed at considerable distance by (iii)
monitoring and evaluation and (iv) ancillary institutional support.
While we maintain that the framework offers a fresh perspective on CE
transition policy, there are three limitations. First, our review of
research is not exhaustive because (i) we reviewed only German and
English documents, (ii) our expert sample is not fully representative (i.
e., it has limited exposure to other parts of the world embracing the CE,
including Asia), and (iii) the policy landscape is constantly changing,
rendering our findings potentially outdated (depending on the degree of
policy change). Second, we focused exclusively on policy instruments
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and did not conduct a similarly deep exploration of policy mixes as
suggested by broader-reaching frameworks (e.g., those that include
policy processes, characteristics, and contexts). Finally, any claim to
exhaustiveness accompanying the introduction of a new framework
should be made with caution; our effort is, by our estimation, the most
comprehensive to date but should be tested, refined, and augmented as
other issues arise and research methods evolve.

There are several avenues for further research. Studies can achieve
deeper comprehensiveness by investigating other geographies and
pursuing more granular detail about policies identified in this study.
This study has also identified instruments that policymakers can use to
foster CE transition. Correspondingly, studying policies that are already
in place but hinder CE transition would illuminate new options to re-
form, ‘layer,” or ‘patch’ existing frameworks. The process of merging
new policies with old offers the most realistic prospect for governments
that cannot wholly abandon incumbent and entrenched policy regimes.
The process of identifying which policies to retain, revise, and eliminate
is discussed in the literature on policy effectiveness assessments. Finally,
the framework can help guide research towards a more holistic
perspective about policy enablers for CE transition — not only the
characteristics of individual policies but also how they fit together across
a panoply of policy domains like infrastructure, education, and com-
merce. This high-level perspective is crucial for facilitating the systemic
change needed in CE transition.

Journal of Cleaner Production 412 (2023) 137176

Funding information

No specific funding was obtained for this piece of research.
CRediT authorship contribution statement

Kris Hartley: Writing — original draft, Writing — review & editing.
Steffen Schiilzchen: Conceptualization, Writing — original draft. Conny
A. Bakker: Conceptualization, Writing — review & editing. Julian
Kirchherr: Conceptualization, Writing — review & editing.
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.
Data availability

Data will be made available on request.
Acknowledgements

We thank Karl Heinz Samenjo for his contribution to this work,

especially his efforts in identifying interview partners and CE policies in
the African context.

Appendix
Authors Year Source title Citations
Su B., Heshmati A., Geng Y., Yu X. 2013 Journal of Cleaner Production 505
McDowall W., Geng Y., Huang B., Bartekova E., Bleischwitz R., Tiirkeli S., 2017  Journal of Industrial Ecology 188
Kemp R., Doménech T.
Wu H.-Q., Shi Y., Xia Q., Zhu W.-D. 2014 Resources, Conservation and Recycling 138
Gold B.G., Mobley W.C., Matheson S.F. 1991 Journal of Neuroscience 123
Ranta V., Aarikka-Stenroos L., Ritala P., Mékinen S.J. 2018  Resources, Conservation and Recycling 121
Sigona N. 2005  Journal of Ethnic and Migration Studies 119
Yong R. 2007  Journal of Material Cycles and Waste Management 106
Meehl P.E. 1950  Psychological Bulletin 104
YuF., Han F., Cui Z. 2015 Journal of Cleaner Production 94
Lange M. 2009  Laws and Lawmakers Science, Metaphysics, and the Laws of Nature 92
Stahel W.R. 2013  Philosophical Transactions of the Royal Society A: Mathematical, Physical 84
and Engineering Sciences
Sakamoto Y., Takagi S. 2013  Plant and Cell Physiology 77
Matus K.J.M., Xiao X., Zimmerman J.B. 2012 Journal of Cleaner Production 74
Mo H., Wen Z., Chen J. 2009  Resources, Conservation and Recycling 73
Hertwich E.G., Ali S., Ciacci L., Fishman T., Heeren N., Masanet E., Asghari F. 2019 Environmental Research Letters 65
N., Olivetti E., Pauliuk S., Tu Q., Wolfram P.

Domenech T., Bahn-Walkowiak B. 2019  Ecological Economics 64
Richa K., Babbitt C.W., Gaustad G. 2017  Journal of Industrial Ecology 64
Kalmykova Y., Rosado L., Patricio J. 2016 Journal of Cleaner Production 61
Hajimohammadi A., Ngo T., Mendis P., Sanjayan J. 2017  Materials and Design 58
Dalhammar C. 2016  Journal of Cleaner Production 58
Tecchio P., McAlister C., Mathieux F., Ardente F. 2017 Journal of Cleaner Production 56
Esposito M., Tse T., Soufani K. 2018 California Management Review 54
Hartley K., van Santen R., Kirchherr J. 2020  Resources, Conservation and Recycling 51
Halkos G., Petrou K.N. 2019 Journal of Cleaner Production 50
NuBholz J.L.K., Nygaard Rasmussen F., Milios L. 2019  Resources, Conservation and Recycling 49
Venkata Mohan S., Dahiya S., Amulya K., Katakojwala R., Vanitha T.K. 2019  Bioresource Technology Reports 47
Alaerts L., Augustinus M., Van Acker K. 2018 Sustainability (Switzerland) 47
Teigiserova D.A., Hamelin L., Thomsen M. 2020 Science of the Total Environment 45
Shemfe M., Gadkari S., Yu E., Rasul S., Scott K., Head I.M., Gu S., Sadhukhan J. 2018 Bioresource Technology 45
Mishenin Y., Koblianska I., Medvid V., Maistrenko Y. 2018  Entrepreneurship and Sustainability Issues 42
Zhu J., Fan C., Shi H., Shi L. 2019 Journal of Industrial Ecology 39
Hageliiken C., Lee-Shin J.U., Carpentier A., Heron C. 2016 Recycling 39
Francou A., Saint-Michel E., Mesbah K., Kelly R.G. 2014  Development (Cambridge) 39
de Jesus A., Antunes P., Santos R., Mendonga S. 2019 Journal of Cleaner Production 38
Heusler M., Straumann N. 1993  Classical and Quantum Gravity 38
Whalen K.A., Milios L., Nussholz J. 2018  Resources, Conservation and Recycling 35
Wilts H., von Gries N., Bahn-Walkowiak B. 2016 Sustainability (Switzerland) 35

(continued on next page)



K. Hartley et al.

Journal of Cleaner Production 412 (2023) 137176

(continued)
Authors Year Source title Citations
Wilks-Heeg S. 1996  Urban Studies 35
Wang Y., Zhou L., Wu Y., Yang Q. 2018  Powder Technology 34
Kunz N., Mayers K., Van Wassenhove L.N. 2018  California Management Review 33
Jiao W., Boons F. 2017  Resources, Conservation and Recycling 33
Hekkert M.P., Janssen M.J., Wesseling J.H., Negro S.O. 2020 Environmental Innovation and Societal Transitions 32
Mosquera-Losada M.R., Santiago-Freijanes J.J., Rois-Diaz M., Moreno G., den 2018  Land Use Policy 32
Herder M., Aldrey-Vazquez J.A., Ferreiro-Dominguez N., Pantera A.,
Pisanelli A., Rigueiro-Rodriguez A.
Cainelli G., D’Amato A., Mazzanti M. 2020 Research Policy 31
Ammenberg J., Anderberg S., Lonnqvist T., Gronkvist S., Sandberg T. 2018  Resources, Conservation and Recycling 31
Kama K. 2015 Area 31
Priyadarshini P., Abhilash P.C. 2020  Bioresource Technology 30
Raubenheimer K., Mcllgorm A. 2017  Marine Policy 30
Mohamed Abdul Ghani N.M.A., Egilmez G., Kucukvar M., S. Bhutta M.K. 2017  Management of Environmental Quality: An International Journal 30
Johansson N., Krook J., Eklund M. 2012 Environmental Innovation and Societal Transitions 30
Andersson C., Stage J. 2018  Waste Management 29
Heshmati A. 2017  International Journal of Green Economics 29
Thiyagarajan S., Munteanu E.L., Arasada R., Pollard T.D., O’Shaughnessy B. 2015  Journal of Cell Science 27
Harrington Jr. J.F., Sungarian A., Rogg J., Makker V.J., Epstein M.H. 2001 Spine 27
Williams J. 2019  Urban Studies 26
Sabbaghi M., Behdad S. 2018  Resources, Conservation and Recycling 26
Hughes R. 2017  Procedia CIRP 26
Proskuryakova L.N., Ermolenko G.V. 2019  Renewable Energy 25
Cui T., Zhang J. 2018 Scientometrics 25
Lyytimaki J. 2018  Sustainable Production and Consumption 24
Shrivastava P., Cabrera M.A., Chastain L.G., Boyadjieva N.I., Jabbar S., 2017 Journal of Neuroinflammation 24
Franklin T., Sarkar D.K.
Hicks M.T., van Elswyk P. 2015  Philosophical Studies 24
Bass G.T., Ryall K.A., Katikapalli A., Taylor B.E., Dang S.T., Acton S.T., 2012  Journal of Molecular and Cellular Cardiology 24
Saucerman J.J.
Avdiushchenko A., Zajag P. 2019  Sustainability (Switzerland) 23
Colombo L.A., Pansera M., Owen R. 2019 Journal of Cleaner Production 23
Seetharaman S., Flemyng E., Shen J., Conte M.R., Ridley A.J. 2016 Cytoskeleton 23
Althaf S., Babbitt C.W., Chen R. 2019  Resources, Conservation and Recycling 22
Di Foggia G., Beccarello M. 2018  Waste Management 22
Ali M., Kennedy C.M., Kiesecker J., Geng Y. 2018 Journal of Cleaner Production 22
Jiménez-Rivero A., Garcia-Navarro J. 2017  Resources, Conservation and Recycling 22
Donati F., Aguilar-Hernandez G.A., Sigiienza-Sanchez C.P., de Koning A., 2020  Resources, Conservation and Recycling 21
Rodrigues J.F.D., Tukker A.
Tsai W.-T. 2019  Resources 21
Xue J., Liu G., Casazza M., Ulgiati S. 2018 Energy 21
Talens Peir6 L., Ardente F., Mathieux F. 2017  Journal of Industrial Ecology 21
Zhu S., Song M., Lim M.K., Wang J., Zhao J. 2020 Resources Policy 20
Arushanyan Y., Bjorklund A., Eriksson O., Finnveden G., Soderman M.L., 2017 Energies 20
Sundqvist J.-O., Stenmarck A.
Wysokinska Z. 2016  Comparative Economic Research 20
Andalib M.N,, Lee J.S., Ha L., Dzenis Y., Lim J.Y. 2016  Biochemical and Biophysical Research Communications 20
Dajian Z. 2008  Chinese Journal of Population Resources and Environment 20
Guarnieri P., Cerqueira-Streit J.A., Batista L.C. 2020 Resources, Conservation and Recycling 19
How B.S., Ngan S.L., Hong B.H., Lam H.L., Ng W.P.Q., Yusup S., Ghani W.A.W. 2019 Renewable and Sustainable Energy Reviews 19
AK., Kansha Y., Chan Y.H., Cheah K.W., Shahbaz M., Singh H.K.G., Yusuf N.
R., Shuhaili A.F.A., Rambli J.
Mehr J., Jedelhauser M., Binder C.R. 2018 Sustainability (Switzerland) 19
Pedell B. 2006  Regulatory Risk and the Cost of Capital: Determinants and Implications for 19
Rate Regulation
Fan Y., Fang C. 2020 Environmental Impact Assessment Review 18
Abad-Segura E., de la Fuente A.B., Gonzalez-Zamar M.-D., Belmonte-Urefa L.J. 2020 Sustainability (Switzerland) 18
Tian M., Miao J., Cheng P., Mu H., Tu J., Sun J. 2019  Applied Surface Science 18
Rubio S., Ramos T.R.P., Leitao M.M.R., Barbosa-Povoa A.P. 2019 Journal of Cleaner Production 18
Silva A., Stocker L., Mercieca P., Rosano M. 2016 Journal of Cleaner Production 18
Muscio A., Sisto R. 2020 Sustainability (Switzerland) 17
Johansson N., Henriksson M. 2020  Sustainable Production and Consumption 17
Pazienza P., De Lucia C. 2020 Journal of Cleaner Production 17
Barquet K., Jarnberg L., Rosemarin A., Macura B. 2020  Water Research 17
Tan Y., Guo C. 2019 Sustainability (Switzerland) 17
He G., Boas 1.J.C., Mol A.P.J., Lu Y. 2018 Resources, Conservation and Recycling 17
Casiano Flores C., Bressers H., Gutierrez C., de Boer C. 2018 Management Research Review 17
Wen Z., Hu Y., Lee J.CK,, Luo E., Li H., Ke S. 2018 Journal of Cleaner Production 17
Rama Mohan S. 2016  Bioresource Technology 17
Ma X., Espana-Serrano L., Kim W.-J., Purayil H.T., Nie Z., Daaka Y. 2014  Journal of Biological Chemistry 17
Triandafyllidou A., Marchetti S. 2013  Journal of Immigrant and Refugee Studies 17
Fitch-Roy O., Benson D., Monciardini D. 2020 Environmental Politics 16
Garske B., Stubenrauch J., Ekardt F. 2020 Review of European, Comparative and International Environmental Law 16
van Ewijk S., Stegemann J.A. 2020  Waste Management 16
Ladu L., Imbert E., Quitzow R., Morone P. 2020 Forest Policy and Economics 16
de Sadeleer 1., Brattebg H., Callewaert P. 2020 Resources, Conservation and Recycling 15

(continued on next page)

10



K. Hartley et al.

Journal of Cleaner Production 412 (2023) 137176

(continued)
Authors Year Source title Citations
Romasheva N., Ilinova A. 2019 Resources 15
Hanumante N.C., Shastri Y., Hoadley A. 2019  Resources, Conservation and Recycling 15
Anshassi M., Laux S.J., Townsend T.G. 2019 Resources, Conservation and Recycling 15
Geissler B., Hermann L., Mew M.C., Steiner G. 2018 Minerals 15
Calisto Friant M., Vermeulen W.J.V., Salomone R. 2021 Sustainable Production and Consumption 14
De Lucia C., Pazienza P. 2019  Journal of Environmental Management 14
Valenzuela-Levi N. 2019  Resources, Conservation and Recycling 14
Maitre-Ekern E., Dalhammar C. 2019  Maastricht Journal of European and Comparative Law 14
Barrie J., Zawdie G., Joao E. 2019 Journal of Cleaner Production 14
Mazzanti M. 2018  Journal of Environmental Planning and Management 14
Lange M. 2018  Synthese 14
Jain D., Sharma S.C. 2015  Proceedings of the Institution of Mechanical Engineers, Part J: Journal of 14
Engineering Tribology

Filer C., Wood M. 2012  Human Ecology 14
Duran-Romero G., Lopez A.M., Beliaeva T., Ferasso M., Garonne C., Jones P. 2020 Technological Forecasting and Social Change 13
Giampietro M., Funtowicz S.O. 2020 Environmental Science and Policy 13
Ponte B., Naim M.M., Syntetos A.A. 2019  European Journal of Operational Research 13
Hu Y., He X., Poustie M. 2018 Sustainability (Switzerland) 13
Beccarello M., Di Foggia G. 2018  Materials Today: Proceedings 13
Clark J., Deswarte F. 2015 Introduction to Chemicals from Biomass: Second Edition 13
Yabar H., Hara K., Uwasu M., Yamaguchi Y., Zhang H., Morioka T. 2009 International Journal of Environmental Technology and Management 13
Bradley D. 2005 International Journal of the Sociology of Language 13
Wallach L., Wallach M.A. 2001  Theory & Psychology 13
Sadhukhan J., Dugmore T.I.J., Matharu A., Martinez-Hernandez E., Aburto J., 2020 Sustainability (Switzerland) 12

Rahman P.K.S.M., Lynch J.
Talens Peir6 L., Polverini D., Ardente F., Mathieux F. 2020 Resources, Conservation and Recycling 12
Alaerts L., Van Acker K., Rousseau S., De Jaeger S., Moraga G., Dewulf J., De 2019 Resources, Conservation and Recycling 12

Meester S., Van Passel S., Compernolle T., Bachus K., Vrancken K., Eyckmans

J.
Milios L., Begiri B., Whalen K.A., Jelonek S.H. 2019 Journal of Cleaner Production 12
Shemfe M.B., Gadkari S., Sadhukhan J. 2018  Sustainability (Switzerland) 12
da Silva C.L. 2018  Waste Management 12
Gallego-Schmid A., Mendoza J.M.F., Azapagic A. 2018 Science of the Total Environment 12
Picatoste J., Ruesga-Benito S.M., Gonzélez-Laxe F. 2018 Journal of Cleaner Production 12
Bahn-Walkowiak B., Wilts H. 2017  Energy Research and Social Science 12
Iacondini A., Mencherini U., Passarini F., Vassura 1., Fanelli A., Cibotti P. 2015  Waste and Biomass Valorization 12
Lee Y.J., Elosegui-Artola A., Le K.H.T., Kim G.-M. 2013 Cellular and Molecular Bioengineering 12
Beretta G.P. 2008  International Journal of Thermodynamics 12
Testa F., Iovino R., Iraldo F. 2020  Business Strategy and the Environment 11
GuY., Zhou G., Wu Y., Xu M., Chang T., Gong Y., Zuo T. 2020 Resources, Conservation and Recycling 11
Ezeudu O.B., Ezeudu T.S. 2019  Recycling 11
Thompson K.F., Miller K.A., Currie D., Johnston P., Santillo D. 2018 Frontiers in Marine Science 11
Catalan J., Norppa H. 2017  Bioengineering 11
Gumley W. 2014  Resources 11
Vanderstraeten R. 1997  Oxford Review of Education 11
Kazancoglu I., Sagnak M., Kumar Mangla S., Kazancoglu Y. 2021  Business Strategy and the Environment 10
Volker T., Kovacic Z., Strand R. 2020 Culture and Organization 10
Richter J.L., Van Buskirk R., Dalhammar C., Bennich P. 2019 Energy Efficiency 10
Jiao W., Boons F., Teisman G., Li C. 2018 Journal of Cleaner Production 10
Bhogal H. 2017  Australasian Journal of Philosophy 10
Bigano A., Sniegocki A., Zotti J. 2016 Sustainability (Switzerland) 10
Invernizzi D.C., Locatelli G., Velenturf A., Love P.E., Purnell P., Brookes N.J. 2020 Energy Policy 9
Bassi F., Dias J.G. 2020  Business Strategy and the Environment 9
Garske B., Heyl K., Ekardt F., Weber L.M., Gradzka W. 2020 Land 9
Rodrigues M., Franco M. 2020  Sustainable Development 9
Medeiros E. 2020  Sustainability (Switzerland) 9
Milios L., Matsumoto M. 2019  Sustainability (Switzerland) 9
Ploeger H., Prins M., Straub A., Van den Brink R. 2019 Facilities 9
Longhurst P.J., Tompkins D., Pollard S.J.T., Hough R.L., Chambers B., Gale P., 2019 Environment International 9

Tyrrel S., Villa R., Taylor M., Wu S., Sakrabani R., Litterick A., Snary E.,

Leinster P., Sweet N.
de Rémph T.J., van Calster G. 2018  Review of European, Comparative and International Environmental Law 9
Alexaki S., Alexandris G., Katos V., Nikolaos Petroulakis E. 2018 IEEE International Workshop on Computer Aided Modeling and Design of 9

Communication Links and Networks, CAMAD

Marra A., Mazzocchitti M., Sarra A. 2018 Journal of Cleaner Production 9
Tsai W.-T. 2018  Fermentation 9
Kemp R., Bartekova E., Tiirkeli S. 2017  International Economics and Economic Policy 9
Budzianowski W.M. 2017  International Journal of Global Warming 9
Kong C.-W., Gerometta R., Alvarez L.J., Candia O.A. 2009  Experimental Eye Research 9
Petrou S.P., Williams Jr. H.J., Young P.R. 2001  Journal of Urology 9
Gévertsson L., Milios L., Dalhammar C. 2020  Journal of Consumer Policy 8
Momete D.C. 2020  Science of the Total Environment 8
Dorst C. 2019  Philosophical Studies 8
Dabrowski M., Varji V., Amenta L. 2019  Urban Planning 8
Tsai W.-T. 2019 Resources 8
Alkhayyal B. 2019  Sustainability (Switzerland) 8

(continued on next page)

11



K. Hartley et al.

Journal of Cleaner Production 412 (2023) 137176

(continued)
Authors Year Source title Citations
Thompson R.C. 2019  Handbook of Environmental Chemistry 8
Ghenta M., Matei A. 2018  Amfiteatru Economic 8
Gaspari L., Colucci L., Butzer S., Colledani M., Steinhilper R. 2017 Journal of Remanufacturing 8
Stahel W.R. 2017  Proceedings of Institution of Civil Engineers: Waste and Resource 8
Management
Brand E., de Nijs T.C.M., Dijkstra J.J., Comans R.N.J. 2016  Waste Management 8
Hoogmartens R., Eyckmans J., Van Passel S. 2016 Waste Management 8
Tsiliyannis C.A. 2016  Journal of Cleaner Production 8
Lopez-Sala A., Godenau D. 2015  Migraciones 8
Li E., Shi P., Xu B., Zheng H., Song J. 2015 Jixie Gongcheng Xuebao/Journal of Mechanical Engineering 8
Bromley D.W. 2008  Economia Politica 8
Upadhyay A., Kumar A., Akter S. 2021  Clean Technologies and Environmental Policy 7
Campbell-Johnston K., Calisto Friant M., Thapa K., Lakerveld D., Vermeulen 2020 Journal of Cleaner Production 7
W.J.V.
Braulio-Gonzalo M., Bovea M.D. 2020 Journal of Cleaner Production 7
Cordella M., Alfieri F., Sanfelix J., Donatello S., Kaps R., Wolf O. 2020 International Journal of Life Cycle Assessment 7
de Bortoli A., Bouhaya L., Feraille A. 2020 International Journal of Life Cycle Assessment 7
Saidani M., Kendall A., Yannou B., Leroy Y., Cluzel F. 2019 Journal of Material Cycles and Waste Management 7
Belaud J.-P., Adoue C., Vialle C., Chorro A., Sablayrolles C. 2019 Clean Technologies and Environmental Policy 7
Przywojska J., Podgérniak-Krzykacz A., Wiktorowicz J. 2019  Sustainability (Switzerland) 7
Pellegrini P., Micelli E. 2019  Sustainability (Switzerland) 7
Fletcher C.A., Hooper P.D., Dunk R.M. 2018  Resources, Conservation and Recycling 7
Morone P., Cottoni L. 2016 Handbook of Biofuels Production: Processes and Technologies: Second 7
Edition
Hu R., Zhang Q. 2015  Energy 7
van Straten B., Dankelman J., van der Eijk A., Horeman T. 2021 Sustainable Production and Consumption 6
Cipolletta G., Ozbayram E.G., Eusebi A.L., Akyol C., Malamis S., Mino E., 2021 Journal of Cleaner Production 6
Fatone F.
Woodard R. 2021  Journal of Cleaner Production 6
Dong D., Espinoza L.A.T., Loibl A., Pfaff M., Tukker A., Van der Voet E. 2020 Resources, Conservation and Recycling 6
Pazienza P., De Lucia C. 2020  Business Strategy and the Environment 6
Nylén E.-J.A., Salminen J.M. 2019  Resources, Conservation and Recycling 6
Castillo Castillo A., Angelis-Dimakis A. 2019  Journal of Environmental Management 6
Zotti J., Bigano A. 2019  Economia Politica 6
Luo M., Song X., Hu S., Chen D. 2019 Journal of Cleaner Production 6
Giorgi S., Lavagna M., Campioli A. 2019  IOP Conference Series: Earth and Environmental Science 6
Mahesa R., Yudoko G., Anggoro Y. 2019 2018 International Conference on Computer, Control, Informatics and its 6
Applications: Recent Challenges in Machine Learning for Computing
Applications, IC3INA 2018 - Proceeding
Mazzi A. 2019  Life Cycle Sustainability Assessment for Decision-Making: Methodologiesand 6
Case Studies
Longato D., Lucertini G., Fontana M.D., Musco F. 2019 Sustainability (Switzerland) 6
Sell J. 2018  Social Psychology Quarterly 6
Barbero S., Bicocca M. 2017  Design Journal 6
Horzum U., Ozdil B., Pesen-Okvur D. 2014 Materials Research Express 6
Soley-Beltran P. 2007  Sociological Research Online 6
Alfonso M.B., Arias A.H., Menéndez M.C., Ronda A.C., Harte A., Piccolo M.C., 2021 Ocean and Coastal Management 5
Marcovecchio J.E.
Pamenter S., Myers R.J. 2021  Journal of Industrial Ecology 5
Gall M., Schweighuber A., Buchberger W., Lang R.W. 2020  Sustainability (Switzerland) 5
Di Foggia G., Beccarello M. 2020  Journal of Environmental Management 5
Calder6n Marquez A.J., Rutkowski E.W. 2020  Waste Management 5
Herajarvi H., Kunttu J., Hurmekoski E., Hujala T. 2020 Holzforschung 5
Mazzocchi G., Marino D. 2020 International Journal of Environmental Research and Public Health 5
Kréamer L. 2020  Journal for European Environmental and Planning Law 5
Alvarez-Risco A., Rose M.A., Del-Aguila-Arcentales S. 2020  Journal of Landscape Ecology(Czech Republic) 5
Fassio F., Minotti B. 2019  Sustainability (Switzerland) 5
Asai M., Hayashi T., Yamamoto M. 2019 Sustainability (Switzerland) 5
Srivastava R.R., Pathak P. 2019  Handbook of Electronic Waste Management: International Best Practicesand 5
Case Studies
Eneng R., Lulofs K., Asdak C. 2018  Management Research Review 5
Naldini M., Long J. 2017  International Journal of Law, Policy and the Family 5
Hageliiken C. 2017  Chemie-Ingenieur-Technik 5
Lewis H. 2017  Product Stewardship in Action: The Business Case for Life-Cycle Thinking 5
Svecova L., Veber J. 2017  IDIMT 2017: Digitalization in Management, Society and Economy - 25th 5
Interdisciplinary Information Management Talks
Skorupskaite K., Junevicius A. 2017  Public Policy and Administration 5
Howat A. 2014  Transactions of the Charles S Peirce Society 5
Spanos A. 2013  Synthese 5
Sun A. 2013  Asian Social Science 5
Costa L.F., Penso M.A., Sudbrack M.F.O., Jacobina O.M.P. 2011 Psicologia em Estudo 5
Guo P. 2011  Energy Procedia 5
Huppes G., Simonis U.E. 2009  Principles of Environmental Sciences 5
Kuo L., Chang B.-G. 2021  Sustainable Production and Consumption 4
Cristiano S., Ghisellini P., D’Ambrosio G., Xue J., Nestico A., Gonella F., Ulgiati 2021 Journal of Cleaner Production 4

S.

(continued on next page)

12



K. Hartley et al.

Journal of Cleaner Production 412 (2023) 137176

(continued)
Authors Year Source title Citations
Fitch-Roy O., Benson D., Monciardini D. 2021 Journal of Cleaner Production 4
Sawhney A. 2021  Clean Technologies and Environmental Policy 4
Paiho S., Wessberg N., Pippuri-Makeldinen J., Maki E., Sokka L., Parviainen T., 2021 Sustainable Cities and Society 4
Nikinmaa M., Siikavirta H., Paavola M., Antikainen M., Heikkila J., Hajduk
P., Laurikko J.
Llorente-Gonzalez L.J., Vence X. 2020  Resources, Conservation and Recycling 4
Jiao F., Zhao Y., Sun Q., Huo B. 2020  Journal of Biomedical Materials Research - Part A 4
Lapp H.E., Mueller 1., Moore C.L. 2020  Physiology and Behavior 4
Morseletto P. 2020  Marine Policy 4
Agovino M., Ferrara M., Marchesano K., Garofalo A. 2020  Economia Politica 4
Lahdeaho O., Hilmola O.-P. 2020 Sustainability (Switzerland) 4
Wu G., Weber R., Ren Y., Peng Z., Watson A., Xie J. 2020 Emerging Contaminants 4
Li Y., Li J., Zhang P., Jiang X., Pan Z., Zheng W., Lin H. 2020 Journal of Cellular Biochemistry 4
Pieratti E., Paletto A., De Meo 1., Fagarazzi C., Giovannini M.R.M. 2019  Annals of Forest Research 4
Khan T. 2019  Journal of King Abdulaziz University, Islamic Economics 4
Hagan A.J., Tost M., Inderwildi O.R., Hitch M., Moser P. 2019 Resources Policy 4
Birat J.-P. 2019  Materiaux et Techniques 4
Thomas S. 2018  Law, Innovation and Technology 4
Rigueiro-Rodriguez A., Amador-Garcia A., Ferreiro-Dominguez N., Munoz- 2018  Land Use Policy 4
Ferreiro N., Santiago-Freijanes J.J., Mosquera-Losada M.R.
Brichet N. 2018  Extractive Industries and Society 4
Olsson O., Roos A., Guisson R., Bruce L., Lamers P., Hektor B., Thran D., 2018  Wiley Interdisciplinary Reviews: Energy and Environment 4
Hartley D., Ponitka J., Hildebrandt J.
Aranda-Usé6n A., Moneva J.M., Portillo-Tarragona P., Llena-Macarulla F. 2018 Economics and Policy of Energy and the Environment 4
Snelling P.C. 2017  Nursing Ethics 4
Beccarello M., Di Foggia G. 2016  Journal of Advanced Research in Law and Economics 4
de Zwaan, J., Lak, M., Makinwa, A., & Willems, P. 2016  Governance and Security Issues of the European Union: Challenges Ahead 4
Hill J. 2015  Taking Stock of Industrial Ecology 4
Candiotto C. 2012  Psicologia e Sociedade 4
Shi L., Liu G., Guo S. 2012 Shengtai Xuebao/Acta Ecologica Sinica 4
Pons F., De Rosnay M., Cuisinier F. 2010 International Encyclopedia of Education 4
Zhang Ji Feng 1994  IEEE Transactions on Automatic Control 4
Kerdlap P., Gheewala S.H., Ramakrishna S. 2021 Sustainable Production and Consumption 3
Hoehn D., Laso J., Margallo M., Ruiz-salmén 1., Amo-setién F.J., Abajas- 2021 Sustainability (Switzerland) 3
bustillo R., Sarabia C., Quiniones A., Vazquez-rowe I., Bala A., Batlle-bayer L.,
Fullana-i-palmer P., Aldaco R.
Foster G., Saleh R. 2021 Sustainability (Switzerland) 3
Kaya D.L, Pintossi N., Dane G. 2021 Sustainability (Switzerland) 3
Maitre-Ekern E. 2021 Journal of Cleaner Production 3
Marco-Fondevila M., Llena-Macarulla F., Callao-Gast6n S., Jarne-Jarne J.I. 2021 Journal of Cleaner Production 3
Hicks M.T. 2021  Philosophical Studies 3
Leipold S. 2021  Environmental Politics 3
Padr6 R., La Rota-Aguilera M.J., Giocoli A., Cirera J., Coll F., Pons M., Pino J., 2020 Landscape and Urban Planning 3
Pili S., Serrano T., Villalba G., Marull J.
Alonso-Almeida M.D.M., Rodriguez-Antén J.M., Bagur-Femenias L., Perramon 2020  Business Strategy and the Environment 3
J.
Biber-Freudenberger L., Ergeneman C., Forster J.J., Dietz T., Borner J. 2020 Sustainable Development 3
Shin S.-K., Um N., Kim Y.-J., Cho N.-H., Jeon T.-W. 2020 Sustainability (Switzerland) 3
Nohra C.G., Pereno A., Barbero S. 2020 Sustainability (Switzerland) 3
Giorgi S., Lavagna M., Campioli A. 2020  Research for Development 3
Purnell P., Velenturf A.P.M., Marshall R. 2020 RSC Green Chemistry 3
Turaga R.M.R., Bhaskar K., Sinha S., Hinchliffe D., Hemkhaus M., Arora R., 2019  Vikalpa 3
Chatterjee S., Khetriwal D.S., Radulovic V., Singhal P., Sharma H.
Daskal S., Ayalon O., Shechter M. 2019  Detritus 3
Tsai W.-T. 2019 Resources 3
Awasthi M.K., Zhao J., Soundari P.G., Kumar S., Chen H., Awasthi S.K., Duan 2019 Sustainable Resource Recovery and Zero Waste Approaches 3
Y., Liu T, Pandey A., Zhang Z.
Paes M.X., de Medeiros G.A., Mancini S.D., Ribeiro F.M., Puppim de Oliveira J. 2019 Management Decision 3
A.
Fletcher C.A., Dunk R.M. 2018 Detritus 3
Djuraskovic J., Radovic M., Konatar M.R. 2018  Journal of Central Banking Theory and Practice 3
Steuer B. 2017  Journal of Chinese Governance 3
Sbalchiero S., Righettini M.S. 2017 Quality and Quantity 3
Dalhammar C., Milios L. 2017 2016 Electronics Goes Green 2016+, EGG 2016 3
Lopez-Sala A., Godenau D. 2015  Migraciones 3
Randall J., Guan L., Li W., Zhang X. 2008 Neurocomputing 3
Wallach L., Wallach M.A. 2001 Theory & Psychology 3
Chen M., Ogunseitan O.A. 2021  Frontiers of Environmental Science and Engineering 2
Ozanne L.K., Stornelli J., Luchs M.G., Mick D.G., Bayuk J., Birau M., Chugani 2021 Journal of Public Policy and Marketing 2
S., Fransen M.L., Herziger A., Komarova Y., Minton E.A., Reshadi F.,
Sullivan-Mort G., Tryjillo C., Bae H., Kaur T., Zuniga M.
Vanhamadki S., Rinkinen S., Manskinen K. 2021 Sustainability (Switzerland) 2
Ezeudu O.B., Agunwamba J.C., Ezeudu T.S., Ugochukwu U.C., Ezeasor I.C. 2021 Environmental Science and Pollution Research 2
Ballardini R.M., Kaisto J., Simila J. 2021 Journal of Cleaner Production 2
Cooke P., Nunes S. 2021  European Planning Studies 2

(continued on next page)

13



K. Hartley et al.

Journal of Cleaner Production 412 (2023) 137176

(continued)
Authors Year Source title Citations
Ciliberto C., Szopik-Depczynska K., Tarczynska-Euniewska M., Ruggieri A., 2021  Business Strategy and the Environment 2
Toppolo G.
Cannella S., Ponte B., Dominguez R., Framinan J.M. 2021 International Journal of Production Research 2
Vij S., Moors E., Kujawa-Roeleveld K., Lindeboom R.E.F., Singh T., de Kreuk M. 2021  Environmental Science and Policy 2
K.
Humalisto N., Valve H., Akerman M. 2021 Environmental Politics 2
van Dam K., Simeone L., Keskin D., Baldassarre B., Niero M., Morelli N. 2020 Sustainability (Switzerland) 2
Stankevicius A., Novikovas A., Bakaveckas A., Petryshyn O. 2020  Entrepreneurship and Sustainability Issues 2
Foster G., Kreinin H., Stagl S. 2020  Environmental Sciences Europe 2
Mikielewicz D., Dabrowski P., Bochniak R., Gotabek A. 2020 Sustainability (Switzerland) 2
Albrecht M., Lukkarinen J. 2020  Environment and Planning C: Politics and Space 2
Ahuja J., Dawson L., Lee R. 2020  Journal of Property, Planning and Environmental Law 2
Wang Z., Zhu X., Yin X. 2020  ACS Applied Bio Materials 2
Priyadarshini P., Abhilash P.C. 2020  Restoration Ecology 2
Mak V., Terryn E. 2020  Journal of Consumer Policy 2
Mathieux F., Ardente F., Bobba S. 2020 Procedia CIRP 2
de Rémph T.J., Cramer J.M. 2020  Journal of Energy and Natural Resources Law 2
Deutz P., Baxter H., Gibbs D. 2020 RSC Green Chemistry 2
Zhao Y., Sun Q., Wang S., Huo B. 2019 Tissue Engineering and Regenerative Medicine 2
Volk R., Miiller R., Reinhardt J., Schultmann F. 2019 Ecological Economics 2
Nuss P., Ohno H., Chen W.-Q., Graedel T.E. 2019 Resources, Conservation and Recycling 2
Supin M., Loucanova E., Olsiakova M. 2019  Digitalization and Circular Economy: Forestry and Forestry Based Industry 2
Implications - Proceedings of Scientific Papers
Teekasap P. 2018  Proceedings of 2018 5th International Conference on Business and Industrial 2
Research: Smart Technology for Next Generation of Information, Engineering,
Business and Social Science, ICBIR 2018
Kabbe C. 2018  Phosphorus Recovery and Recycling 2
Beyer D. 2018  Journal of Management Control 2
Molina-Giménez A. 2018  Proceedings of Urban Growth and the Circular Economy 2
Casetta E., Pozzi C. 2017 Industria 2
Brunckhorst D., Trammell E.J., Shannon M. 2017  Journal of Research Practice 2
Someno K., Miao C. 2016  The Economics of Waste Management in East Asia 2
Lammens T.M., Vis M., de Groot H., Vanmeulebrouk B., Staritsky I., Elbersen 2016 European Biomass Conference and Exhibition Proceedings 2
B., Annevelink E., Elbersen W., Alakangas E., van den Berg D.
Pérez de las Heras B. 2016  Revista de Derecho Comunitario Europeo 2
Ehrenberg K.M. 2016  Jurisprudence 2
Varzinskas V., Mil¢ius E., Kazulyté 1., Lebedys A. 2016  Environmental Research, Engineering and Management 2
de Romph T.J. 2016  European Energy and Environmental Law Review 2
Hugo G. 2015  Population in the Human Sciences: Concepts, Models, Evidence 2
Glock H.-J. 2015 International Encyclopedia of the Social & Behavioral Sciences: Second 2
Edition
Kistner U. 2015  Critical Arts 2
Li B., Du H., Bao J., Higano Y., Li Y. 2011 Proceedings - International Conference on Computer Distributed Control and 2
Intelligent Environmental Monitoring, CDCIEM 2011
Zhai Y. 2009  Geology Resource Management and Sustainable Development - Academic 2
Conference Proceedings of 2009 Geology Resource Management and
Sustainable Development, CGRMSD 2009
Gong Z., Lu C., Huang H. 2008  Yingyong Lixue Xuebao/Chinese Journal of Applied Mechanics 2
Stumpf L., Schoggl J.-P., Baumgartner R.J. 2021  Journal of Cleaner Production 1
Rosecky M., Somplak R., Slavik J., Kalina J., Bulkova G., Bednéi J. 2021 Journal of Environmental Management 1
Boldoczki S., Thorenz A., Tuma A. 2021  Journal of Industrial Ecology 1
Johansson N., Krook J. 2021  Journal of Industrial Ecology 1
[No author name available] 2021  Environmental Science and Technology 1
Bithas K., Latinopoulos D. 2021 Sustainable Production and Consumption 1
Beekma J., Bird J., Mersha A.N., Reinhard S., Prathapar S.A., Rasul G., Richey =~ 2021 Irrigation and Drainage 1
J., Campen J.V., Ragab R., Perry C., Mohtar R., Tollefson L., Tian F.
Radelyuk I., Tussupova K., Klemes J.J., Persson K.M. 2021 Journal of Cleaner Production 1
Gonzalez-Martinez A.R., Jongeneel R., Kros H., Lesschen J.P., de Vries M., Reijs 2021 Land Use Policy 1
J., Verhoog D.
Stucki M., Jattke M., Berr M., Desing H., Green A., Hellweg S., Laurenti R., 2021 International Journal of Life Cycle Assessment 1
Meglin R., Muir K., Pedolin D., Shinde R., Welz T., Keller R.L.
Wang Q., Zhang M., Wang W. 2021  Environmental Science and Pollution Research 1
Soo V.K., Doolan M., Compston P., Duflou J.R., Peeters J., Umeda Y. 2021 Resources, Conservation and Recycling 1
de Lorena Diniz Chaves G., Siman R.R., Chang N.-B. 2021 Journal of Cleaner Production 1
Svensson-Hoglund S., Richter J.L., Maitre-Ekern E., Russell J.D., Pihlajarinne 2021 Journal of Cleaner Production 1
T., Dalhammar C.
Boffardi R., De Simone L., De Pascale A., Ioppolo G., Arbolino R. 2021 Waste Management 1
Ki C.-W., Park S., Ha-Brookshire J.E. 2021 Business Strategy and the Environment 1
Schmideder S., Miiller H., Barthel L., Friedrich T., Niessen L., Meyer V., Briesen 2021 Biotechnology and Bioengineering 1
H.
Crecente F., Sarabia M., Teresa del Val M. 2021  Technological Forecasting and Social Change 1
Zhao R., Peng H., Jiao W. 2021 Journal of Cleaner Production 1
Verhagen T.J., Sauer M.L., Voet E., Sprecher B. 2021 Sustainability (Switzerland) 1
Virta L., Raisanen R. 2021 Sustainability (Switzerland) 1
Schindele S. 2021  GAIA 1
Simoens M.C., Leipold S. 2021  Journal of Environmental Policy and Planning 1

(continued on next page)

14



K. Hartley et al.

Journal of Cleaner Production 412 (2023) 137176

(continued)
Authors Year Source title Citations
Arsova S., Genovese A., Ketikidis P.H., Alberich J.P., Solomon A. 2021 Sustainability (Switzerland) 1
Palm E., Hasselbalch J., Holmberg K., Nielsen T.D. 2021 Environmental Politics 1
Skoczinski P., Krause L., Raschka A., Dammer L., Carus M. 2021 Methods in Enzymology 1
Matsumoto M., Chinen K., Jamaludin K.R., Yusoff B.S.M. 2021  Sustainable Production, Life Cycle Engineering and Management 1
Woodard R. 2020  Waste Management 1
Gehandler J., Millgard U. 2020  Recycling 1
Cowell R., Flynn A., Hacking N. 2020  Political Geography 1
Whalen C.J., Whalen K.A. 2020 Journal of Economic Issues 1
Parras R., de Mendonga G.C., Costa R.C.A., Pissarra T.C.T., Valera C.A., 2020 Sustainability (Switzerland) 1
Fernandes L.F.S., Pacheco F.A.L.
Oh J., Hettiarachchi H. 2020  Recycling 1
Gordeeva Y.M. 2020  Theoretical and Applied Ecology 1
Arinas R.J.S. 2020  Revista General de Derecho Administrativo 1
Wiesmeth H., Starodubets N.V. 2020  Economy of Region 1
Pouikli K. 2020  ERA Forum 1
Ilyassova G., Nukusheva A., Arenova L., Karzhassova G., Akimzhanova M. 2021 International Environmental Agreements: Politics, Law and Economics 1
van Zyl A., Jooste J.L. 2020  Development Southern Africa 1
Cosenza J.P., De Andrade E.M., De Assun¢ao G.M. 2020 Revista de Gestao Ambiental e Sustentabilidade 1
Kovacs D.M. 2020  Synthese 1
Berardi P.C., Betiol L.S., Dias J.M. 2020  Wastes: Solutions, Treatments and Opportunities III - Selected papers from the 1
5th International Conference Wastes: Solutions, Treatments and
Opportunities, 2019
Migliore M., Talamo C., Paganin G. 2020  Springer Tracts in Civil Engineering 1
Echave C., Ceh D., Boulanger A., Shaw-Taberlet J. 2019 SyNERGY MED 2019 - 1st International Conference on Energy Transition in 1
the Mediterranean Area
Tangwanichagapong S., Logan M., Visvanathan C. 2019  Circular Economy: Global Perspective 1
Peman-Gavin L. 2019  Ciudad y Territorio Estudios Territoriales 1
Guéret S., Diélie G., Bastin F., Segato T., Verbanck M., D’Ans P. 2019 Materiaux et Techniques 1
Basanez S.L. 2019  Boletin de la Asociacion Internacional de Derecho Cooperativo 1
Zaidi S.M.J., Butt M.Z., Bashir F. 2019 Materials Research Express 1
Delve E., Parreno J., Co V., Wu P.-H., Chong J., Di Scipio M., Kandel R.A. 2018  Journal of Orthopaedic Research 1
Brolchéin N.O., Ojo A., Porwol L., Minton D., Barry C. 2018  ACM International Conference Proceeding Series 1
Barbero S., Pallaro A. 2018 FormAkademisk 1
Da Rosa A.M., Ramos A.L.S. 2018 WIT Transactions on the Built Environment 1
Biernaski I., Silva C.L. 2018  Brazilian Archives of Biology and Technology 1
Wasserbaur R., Sakao T. 2018 Procedia CIRP 1
Maitre-Ekern E., Dalhammar C., Bugge H.C. 2018 Preventing Environmental Damage from Products: An Analysis of the Policy 1
and Regulatory Framework in Europe
Tojo N., Thidell A. 2018  Preventing Environmental Damage from Products: An Analysis of the Policy = 1
and Regulatory Framework in Europe
Kauppila J., Anker H.T. 2018  European Energy and Environmental Law Review 1
Dornack C. 2018  Handbook of Environmental Chemistry 1
Ellis T.W., Howes J.A., Feldman R.D. 2018  Minerals, Metals and Materials Series 1
Alaranta J., Turunen T. 2017  Review of European, Comparative and International Environmental Law 1
Richter J.L. 2017 2016 Electronics Goes Green 2016+, EGG 2016 1
Cazzaniga D.D., Detomati G. 2017  Economics and Policy of Energy and the Environment 1
Mayer M., Bechthold M. 2017  Economics and Policy of Energy and the Environment 1
Lee C.C. 2017  International Journal of Environmental Sustainability 1
Albertario P. 2016  Procedia Environmental Science, Engineering and Management 1
Kurppa S. 2015  Supply Chain Management for Sustainable Food Networks 1
Qiu Z., Zhuang Z., Huo B. 2013  Applied Mechanics and Materials 1
Zeng L., Zhang T. 2012  Qinghua Daxue Xuebao/Journal of Tsinghua University 1
Shi Z., Wu X., Gao W., Li Z. 2012 Diangong Jishu Xuebao/Transactions of China Electrotechnical Society 1
Hogan R., Chamorro-Premuzic T. 2011 The Wiley-Blackwell Handbook of Individual Differences 1
Zhao S.-H., Sheng X.-L., Qian Y., Zhang Y.-C., Zhang J. 2009  Zhongguo Huanjing Kexue/China Environmental Science 1
Wang B.C., Zhu L.Q., Li B., Gong W. 2009 IFMBE Proceedings 1
Emami Z. 1990  American Journal of Economics and Sociology 1
Wakiru J., Pintelon L., Muchiri P.N., Chemweno P.K. 2021  Reliability Engineering and System Safety 0
Condotta M., Zatta E. 2021 Journal of Cleaner Production 0
Zerbino P., Stefanini A., Aloini D., Dulmin R., Mininno V. 2021 International Journal of Production Economics 0
Abdul Manaf N., Milani D., Abbas A. 2021 Journal of Cleaner Production 0
Yildizbasi A. 2021  Renewable Energy 0
Lee Y.-R., Tsai W.-T. 2021 Fermentation 0
Demidova S., Balog M., Chircova T., Kulachinskaya A., Zueva S., Akhmetoval., 2021 Economies 0
Ilyashenko S.
Kristoffersen E., Mikalef P., Blomsma F., Li J. 2021 International Journal of Production Economics 0
Albertsen L., Richter J.L., Peck P., Dalhammar C., Plepys A. 2021 Resources, Conservation and Recycling 0
McNeill P., Woodard R., Williams M. 2021 Journal of Cleaner Production 0
Tausova M., Culkova K., Taus P., Domaracka L., Sefiova A. 2021 Energies 0
Zarba C., Chinnici G., La Via G., Bracco S., Pecorino B., D’amico M. 2021 Sustainability (Switzerland) 0
Zhang Z., Zhang L. 2021  Arabian Journal of Geosciences 0
Ramirez-Sagredo A., Quiroga C., Garrido-Moreno V., Lopez-Crisosto C., Leiva- 2021 FASEB Journal 0
Navarrete S., Norambuena-Soto I., Ortiz-Quintero J., Diaz-Vesga M.C., Perez
W., Hendrickson T., Parra V., Pedrozo Z., Altamirano F., Chiong M.,
Lavandero S.
Molocchi A. 2021  Sustainability (Switzerland) 0

(continued on next page)

15



K. Hartley et al.

Journal of Cleaner Production 412 (2023) 137176

(continued)
Authors Year Source title Citations
Klose S., Pauliuk S. 2021  Journal of Industrial Ecology 0
Di Foggia G., Beccarello M. 2021  Sustainability (Switzerland) 0
Tsai C.-H., Shen Y.-H., Tsai W.-T. 2021 Materials 0
Ekman Burgman L., Wallsten B. 2021  Sustainable Production and Consumption 0
Milios L. 2021  Environmental Policy and Governance 0
Otwong A., Jongmeewasin S., Phenrat T. 2021  Journal of Cleaner Production 0
Bening C.R., Pruess J.T., Blum N.U. 2021 Journal of Cleaner Production 0
Mbah M., Franz A. 2021 Sustainability (Switzerland) 0
Zhou Y., Liu X.-Q., Wong K.-H. 2021 Sustainability (Switzerland) 0
Ungerman O., Dédkova J. 2021 Review of Economic Perspectives 0
De Rosa M., Di Pasquale J., Adinolfi F. 2021 Animals 0
Dawson L., Ahuja J., Lee R. 2021 Environmental Law Review 0
Spinosa L., Doshi P. 2021 Journal of Environmental Management 0
Selvaggi R., Valenti F., Pecorino B., Porto S.M.C. 2021 Sustainability (Switzerland) 0
Adisorn T., Tholen L., Gotz T. 2021 Energies 0
Ignatyeva M., Yurak V., Dushin A., Strovsky V., Zavyalov S., Malyshev A., 2021 Sustainability (Switzerland) 0
Karimova P.
Chen X., Cao J., Kumar S. 2021 Energy, Ecology and Environment 0
Beheshti R. 2021  Journal of Property, Planning and Environmental Law 0
Fidélis T., Cardoso A.S., Riazi F., Miranda A.C., Abrantes J., Teles F., Roebeling 2021 Journal of Cleaner Production 0
P.C.
Izmirli D., Ekren B.Y., Kumar V., Pongsakornrungsilp S. 2021  Sustainability (Switzerland) 0
Lv H., Li Y., Yan H.-B., Wu D., Shi G., Xu Q. 2021 Clean Technologies and Environmental Policy 0
Ren Y., Zhang Y., Liu J., Liu P., Yang J., Guo D., Tang A., Tao J. 2021 Biochemical and Biophysical Research Communications 0
Guzzo D., Rodrigues V.P., Mascarenhas J. 2021  Technological Forecasting and Social Change 0
Sani D., Picone S., Bianchini A., Fava F., Guarnieri P., Rossi J. 2021 Sustainability (Switzerland) 0
de Arquer M., Ponte B., Pino R. 2021 Central European Journal of Operations Research 0
Yaoteng Z., Xin L. 2021  Journal of Enterprise Information Management 0
Kovacs D.M. 2021  Canadian Journal of Philosophy 0
Ampe K., Paredis E., Asveld L., Osseweijer P., Block T. 2021 Policy Sciences 0
Pomadzi 1., Szabd E. 2021  European Spatial Research and Policy 0
Chiappinelli O., Gerres T., Neuhoff K., Lettow F., de Coninck H., Felsmann B., 2021 Climate Policy 0
Joltreau E., Khandekar G., Linares P., Richstein J., éniegocki A., Stede J.,
Wyns T., Zandt C., Zetterberg L.
Ezeudu O.B., Oraelosi T.C., Agunwamba J.C., Ugochukwu U.C. 2021 Environmental Science and Pollution Research 0
Yakovleva L.V, Skryabin K.G., Kamionskaya A.M. 2021  Biotekhnologiya 0
Hjaltadottir R.E., Hild P. 2021 European Planning Studies 0
de Boer B.F., Rietveld E., Rodrigues J.F.D., Tukker A. 2021  Journal of Industrial Ecology 0
Sutcliffe T.E., Ortega Alvarado L.A. 2021  Journal of Environmental Policy and Planning 0
Dinis Ferreira A.J. 2021  Advances in Science, Technology and Innovation 0
Eckert S. 2021  Journal of Environmental Policy and Planning 0
Kavals E., Gusca J. 2021  Environmental and Climate Technologies 0
Jackson W., Freeman M., Freeman B., Parry-Husbands H. 2021 Australian Forestry 0
Tang O., Liu Y., Guo Z., Wei S. 2021 International Journal of Production Research 0
Boto Alvarez A. 2021  Revista General de Derecho Administrativo 0
Duguid C. 2021  Synthese 0
Borkowski K. 2021 Polimery/Polymers 0
Oltean A., Taber L.A. 2021  Journal of Elasticity 0
Tapia C., Bianchi M., Pallaske G., Bassi A.M. 2021 European Planning Studies 0
Dalhammar C., Milios L., Richter J.L. 2021 Sustainable Production, Life Cycle Engineering and Management 0
Kistenkas F.H., Smits M.-J., Kamphorst D. 2020  European Energy and Environmental Law Review 0
Micklitz H.W. 2020  Revue Internationale de Droit Economique 0
Hansen H.T.R., Lynge K. 2020  IOP Conference Series: Earth and Environmental Science 0
Yang M., Chen H., Long R., Hou C. 2020  Sustainability (Switzerland) 0
Compagnoni M. 2020  Environmental Engineering and Management Journal 0
Drosi G., Lorandi M., Bossi A., Villani F., Avakian J. 2020 Environmental Engineering and Management Journal 0
Tsai C.-H., Shen Y.-H., Tsai W.-T. 2020 Resources 0
Zhao Y. 2020  Journal of Property, Planning and Environmental Law 0
Zhang C., Cai W., Liu Z., Wei Y.-M., Guan D, Li Z., Yan J., Gong P. 2020 Geography and Sustainability 0
Ivanovié B. 2020  Spatium 0
Hudima T., Malolitneva V. 2020  European Journal of Sustainable Development 0
Liu Z., MacDonald B. 2020 Sustainability (Switzerland) 0
Beigi T., Picard M.H. 2020  Transnational Legal Theory 0
Dermine-Brullot S., Torre A. 2020 Natures Sciences Societes 0
Boonchit C. 2020  Solid Waste Policies and Strategies: Issues, Challenges and Case Studies 0
Hussein S.A., Hamdan A.A. 2020 Aestimum 0
Wysokiriska Z. 2020  Comparative Economic Research 0
PrAiAiek J., A Auer P., KeprtovAi K. 2020 International Journal of Global Environmental Issues 0
Crisostomi V. 2020  WIT Transactions on Ecology and the Environment 0
Guerrini A., Manca J. 2020 H20pen Journal 0
Drejerska N., Vrontis D., Siachou E., Golebiewski J. 2020  Journal for Global Business Advancement 0
Mosteanu N.R. 2020  European Biomass Conference and Exhibition Proceedings 0
Kwant K.W., Both D., Hamer A., Braakman B. 2020  European Biomass Conference and Exhibition Proceedings 0
Lutzenberger A., Faulstich M., Hermann S., Hinterberger F., Liedtke C., Meyer = 2020  European Biomass Conference and Exhibition Proceedings 0
B., Oberle B., Reller A., Tischner U., Tschesche J., Wilken H., Wilms H.
Umeda Y., Kitagawa K., Hirose Y., Akaho K., Sakai Y., Ohta M. 2020 International Journal of Automation Technology 0

(continued on next page)

16



K. Hartley et al.

Journal of Cleaner Production 412 (2023) 137176

(continued)

Authors Year Source title Citations

Cossu R., Sciunnach D., Cappa S., Gallina G., Grossule V., Raga R. 2020 Detritus 0

Lee Y.-R., Tsai W.-T. 2020 Fermentation 0

Ruiz-Campillo X. 2020  Transformation of the European Union: The Impact of Climate Change in 0
European Policies

Contreras M.D., Barros R.S., Zapata J., Chamorro M.V., Arrieta A.A. 2020 International Journal of Energy Economics and Policy 0

Matesi¢ M. 2020  Socijalna Ekologija 0

Carnino P. 2020  Synthese 0

Dunmade L.S., Oyedepo S., Fayomi O., Udo M. 2019  Journal of Physics: Conference Series 0

Rodriguez-Bello L.A., Quiroga P.N., Agudelo J.P., Villegas-De-Brigard M.P. 2019  American Concrete Institute, ACI Special Publication 0

Takhar S., Liyange K. 2019  Advances in Transdisciplinary Engineering 0

Motaung T.E., Shabangu T.B., Linganiso L.Z., Ndwandwe M.O. 2019  "Waste-to-Profit" (W-t-P): Circular Economy in the Construction Industry fora 0
Sustainable Future

Motaung T.E. 2019  "Waste-to-Profit" (W-t-P): Circular Economy in the Construction Industry fora 0
Sustainable Future

Hutton C. 2019 Law and Literature 0

Machado B., Castro M.F., Bragana L. 2019 IOP Conference Series: Earth and Environmental Science 0

Rodriguez-Bello L.A., Estupindn-Escalante E. 2019  Handbook of Electronic Waste Management: International Best Practicesand 0
Case Studies

Daskal S., Ayalon O. 2019  Circular Economy: Global Perspective 0

Huang B., Hansen P.M.S., Maya-Drysdale L., Viegand J. 2019  Eceee Summer Study Proceedings 0

Schlegel M.-C., Akkerman F. 2019  Eceee Summer Study Proceedings 0

Bikse V., Lusena-Ezera 1., Volkova T., Rivza B. 2019 International Multidisciplinary Scientific GeoConference Surveying Geology 0
and Mining Ecology Management, SGEM

Castro E. 2019  Teorema 0

Bonanno F., Guarnaccia D., Intravaia S., Zerbo A., Faraci C. 2019 Procedia Environmental Science, Engineering and Management 0

Conforto R. 2019  Procedia Environmental Science, Engineering and Management 0

Savastano M., Belcastro M., Dentale F. 2019 Environmental Engineering and Management Journal 0

Kwant K.W. 2019  European Biomass Conference and Exhibition Proceedings 0

Delle Selve M. 2019  Chimica Oggi/Chemistry Today 0

Figueira D.L., Valcarcel R., Baptista M.N. 2019 Revista Ambiente e Agua 0

Wever R., Ten Klooster R. 2019  21st IAPRI World Conference on Packaging 2018 - Packaging: Driving a 0
Sustainable Future

Morales Gamiz F.J., Martin-Portugués Montoliu C., Avila Freire C., Miranda 2018 Carreteras 0

Pérez M.L., Martin Cano M.

Vainio M. 2018  Chimica Oggi/Chemistry Today 0

Whincop M.J., Keyes M. 2018  Policy and Pragmatism in the Conflict of Laws 0

Juan LH.S. 2018  P.A. Persona e Amministrazione 0

Richa K., Ryen E.G. 2018  Sustainable Food Waste-to-Energy Systems 0

Ievdokymov V., Oliinyk O., Ksendzuk V., Sergiienko L. 2018  Ekonomista 0

Maitre-Ekern E., Bugge H.C., Dalhammar C. 2018 Preventing Environmental Damage from Products: An Analysis of the Policy 0
and Regulatory Framework in Europe

Kuraj N. 2018  Preventing Environmental Damage from Products: An Analysis of the Policy 0
and Regulatory Framework in Europe

Dangis A. 2018  Kunststoffe International 0

Mao H., Jiang C. 2018  CICTP 2018: Intelligence, Connectivity, and Mobility - Proceedings of the 0
18th COTA International Conference of Transportation Professionals

Zhang J., Shang J. 2017  Boletin Tecnico/Technical Bulletin 0

Endemann G., Kommallein C., Firck J., Landwehrmann C., Merkel T., Reiche 2017 Stahl und Eisen 0

T., Schliephake H., Theis D., Traupe J.

Corridori R. 2017 2016 Electronics Goes Green 2016+, EGG 2016 0

Park W.W. 2017  Contemporary Issues in International Arbitration and Mediation: The 0
Fordham Papers

Silvester J., Lindang H.U.A., Chin L.P., Ying L.T., Budiman C. 2017 Journal of Biological Sciences 0

Tenuta F., Marcone R., Bartolo M.G., Persampieri M., Costabile A. 2017  SAGE Open 0

Cooper J. 2016  Proceedings of Institution of Civil Engineers: Waste and Resource 0
Management

Ten Wolde A. 2016  Proceedings of Institution of Civil Engineers: Waste and Resource 0
Management

Zhang H.-B., Shen J.-L., Shen Y. 2016  Chinese Traditional and Herbal Drugs 0

Rama Mohan, S. 2016  Bioresource Technology 0

Schmidt C.W. 2016  Rhetorical Processes and Legal Judgments: How Language and Arguments 0
Shape Struggles for Rights and Power

Kyselova V. 2016  Production Management and Engineering Sciences - Scientific Publication of 0
the International Conference on Engineering Science and Production
Management, ESPM 2015

Rasulov A. 2015  Research Handbook on Political Economy and Law 0

Evers A. 2015  Environmental Law and Management 0

De Rémph T.J. 2015  Legal Aspects of Sustainable Development: Horizontal and Sectorial Policy 0
Issues

Zhu B., Yang Z., Chen D., Yu Y. 2015  Qinghua Daxue Xuebao/Journal of Tsinghua University 0

Gordeeva Y.M. 2015  Journal for European Environmental and Planning Law 0

Tacondini A., Vassura I., Mencherini U., Passarini F. 2014 Procedia Environmental Science, Engineering and Management 0

Liu H., Wang X.-L. 2014  Advanced Materials Research 0

Liu G.F., Zhang S.B., Zhang L. 2014  Advanced Materials Research 0

Michelon C. 2014  Ratio Juris 0

Wu X. 2014  WIT Transactions on Information and Communication Technologies 0

(continued on next page)

17



K. Hartley et al.

Journal of Cleaner Production 412 (2023) 137176

(continued)

Authors Year Source title Citations

Hogan R., Chamorro-Premuzic T. 2013  The Wiley-Blackwell Handbook of Individual Differences 0

Cao J., Chen Y., Ji Y., Chen M. 2012  Energy Education Science and Technology Part A: Energy Science and 0
Research

Ziotkowski A.A. 2012  Filozofia Nauki 0

Zhang B. 2011 2011 IEEE 18th International Conference on Industrial Engineering and 0
Engineering Management, IE and EM 2011

Lee Y.F., Lo C.W.-H., Lee A.K. 2011 Handbook of Contemporary China 0

Bérany E. 2011  Sociologia 0

Jackson A.L. 2010  Journal of Macroeconomics 0

LiC. 2010  Key Engineering Materials 0

Chen D.-M,, Du J.-X. 2009  Zhongguo Renkou Ziyuan Yu Huan Jing/China Population Resources and 0
Environment

Zhang F., Zhang W. 2009  Geology Resource Management and Sustainable Development - Academic 0
Conference Proceedings of 2009 Geology Resource Management and
Sustainable Development, CGRMSD 2009

Shi D.-C., Guo C., Wu H.-Y. 2008  Suxing Gongcheng Xuebao/Journal of Plasticity Engineering 0

ITorio L. 2008 New Astronomy 0

Jacquette D. 2006  Journal of Philosophical Logic 0

D’Orlando E. 2006  Transition Studies Review 0

Liu X.-G., Zhang M.-Y., Gao H.-Q., Wu W.-B. 2006  Proceedings of 2006 International Conference on Management Science and 0
Engineering, ICMSE’06 (13th)

Zhou G., Ren Y. 2005  Proceedings - Fourth International Symposium on Environmentally Conscious 0

Design and Inverse Manufacturing, Eco Design 2005

References

Alberich, J.P., Pansera, M., Hartley, S., 2023. Understanding the EU’s circular economy
policies through futures of circularity. J. Clean. Prod. 385, 135723.

Althaf, S., Babbitt, C.W., Chen, R., 2019. Forecasting electronic waste flows for effective
circular economy planning. Resour. Conserv. Recycl. 151, 104362.

Andersson, C., Stage, J., 2018. Direct and indirect effects of waste management policies
on household waste behaviour: the case of Sweden. Waste Manag. 76, 19-27.
Antwi-Afari, P., Ng, S.T., Chen, J., 2022. Developing an integrative method and design
guidelines for achieving systemic circularity in the construction industry. J. Clean.

Prod. 354, 131752.

Arushanyan, Y., Bjorklund, A., Eriksson, O., Finnveden, G., Ljunggren Soderman, M.,
Sundgvist, J.O., Stenmarck, A., 2017. Environmental assessment of possible future
waste management scenarios. Energies 10 (2), 247.

Biernaski, L., Silva, C.L., 2018. Main variables of Brazilian public policies on biomass use
and energy. Braz. Arch. Biol. Technol. 61.

Birat, J.P., 2019. Palimpsest and heterotopia, metaphors of the circular economy.
Matériaux Tech. 107 (5), 505.

Bocken, N.M.P., Olivetti, E.A., Cullen, J.M., Potting, J., Lifset, R., 2017. Taking the
circularity to the next level: a special issue on the circular economy. J. Ind. Ecol. 21
(3), 476-482. https://doi.org/10.1111/jiec.12606.

Bolger, K., Doyon, A., 2019. Circular cities: exploring local government strategies to
facilitate a circular economy. Eur. Plann. Stud. 27 (11), 2184-2205.

Braulio-Gonzalo, M., Bovea, M.D., 2020. Criteria analysis of green public procurement in
the Spanish furniture sector. J. Clean. Prod. 258, 120704.

Chen, M., Ogunseitan, O.A., 2021. Zero E-waste: regulatory impediments and blockchain
imperatives. Front. Environ. Sci. Eng. 15, 1-10.

Circle Economy, 2021. Circle lab knowledge Hub. https://circle-lab.com/knowledge-hub
/policy-instruments.

Colombo, L.A., Pansera, M., Owen, R., 2019. The discourse of eco-innovation in the
European union: an analysis of the eco-innovation action plan and horizon 2020.
J. Clean. Prod. 214, 653-665.

Cordella, M., Alfieri, F., Sanfelix, J., Donatello, S., Kaps, R., Wolf, O., 2020. Improving
material efficiency in the life cycle of products: a review of EU Ecolabel criteria. Int.
J. Life Cycle Assess. 25, 921-935.

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

J. Ind. Ecol. 26 (2), 421-432.

Dalhammar, C., 2016. Industry attitudes towards ecodesign standards for improved
resource efficiency. J. Clean. Prod. 123, 155-166.

de Abreu, M.C.S., Ceglia, D., 2018. On the implementation of a circular economy: the
role of institutional capacity-building through industrial symbiosis. Resour. Conserv.
Recycl. 138, 99-109.

de Jesus, A., Mendonga, S., 2018. Lost in transition? Drivers and barriers in the eco-
innovation road to the circular economy. Ecol. Econ. 145, 75-89. https://doi.org/
10.1016/j.ecolecon.2017.08.001.

de Romph, T.J., Cramer, J.M., 2020. How to improve the EU legal framework in view of
the circular economy. J. Energy Nat. Resour. Law 38 (3), 245-260.

de Wit, M., Hoogzaad, J., Daniels, C. von, 2021. The circularity gap Report 2020. Circle
economy. https://www.circularity-gap.world/2021.

de Zwaan, J., Lak, M., Makinwa, A., Willems, P. (Eds.), 2016. Governance and Security
Issues of the European Union: Challenges Ahead. TMC Asser Press.

18

Domenech, T., Bahn-Walkowiak, B., 2019. Transition towards a resource efficient
circular economy in Europe: policy lessons from the EU and the member states. Ecol.
Econ. 155, 7-19. https://doi.org/10.1016/j.ecolecon.2017.11.001.

Dzhengiz, T., Miller, E.M., Ovaska, J.P., Patala, S., 2023. Unpacking the circular
economy: a problematizing review. Int. J. Manag. Rev.

Ellen MacArthur Foundation, 2023. What is a circular economy? https://ellenmacarthurf
oundation.org/topics/circular-economy-introduction/overview.

European Union, 2020. Circular economy action plan: for a cleaner and more
competitive Europe. https://ec.europa.eu/environment/circular-economy/pdf/n
ew_circular_economy_action_plan.pdf.

European Union, 2015. Closing the Loop - an EU Action Plan for the Circular Economy
(Communication from the Commission to the European Parliament, the Council, the
European Economic and Social Committee and the Committee of the Regions). COM
(2015) 614 final. https://eur-lex.europa.eu/resource.html?uri=cellar:8a8ef5e8
-99a0-11e5-b3b7-01aa75ed71a1.0012.02/DOC_1 &format=PDF.

European Union, 2012. Directive 2012/19/EU of the European Parliament and of the
Council of 4 July 2012 on waste and electrical and electronic equipment (WEEE). htt
ps://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=0J:1:2012:197:0038:0071:
EN:PDF.

Fitch-Roy, O., Benson, D., Monciardini, D., 2020. Going around in circles? Conceptual
recycling, patching and policy layering in the EU circular economy package.
Environ. Polit. 29 (6), 983-1003. https://doi.org/10.1080/
09644016.2019.1673996.

Fitch-Roy, O., Benson, D., Monciardini, D., 2021. All around the world: assessing
optimality in comparative circular economy policy packages. J. Clean. Prod. 286,
125493 https://doi.org/10.1016/j.jclepro.2020.125493.

Foster, G., Kreinin, H., Stagl, S., 2020. The future of circular environmental impact
indicators for cultural heritage buildings in Europe. Environ. Sci. Eur. 32, 1-17.

Francis, J.J., Johnston, M., Robertson, C., Glidewell, L., Entwistle, V., Eccles, M.P.,
Grimshaw, J.M., 2010. What is an adequate sample size? Operationalising data
saturation for theory-based interview studies. Psychol. Health 25 (10), 1229-1245.
https://doi.org/10.1080/08870440903194015.

Fraser, M., Haigh, L., Soria, A.C., 2023. The circularity gap Report 2023. Circle economy.
https://www.circularity-gap.world/2023.

Friant, M.C., Vermeulen, W.J., Salomone, R., 2021. Analysing European Union circular
economy policies: words versus actions. Sustain. Prod. Consum. 27, 337-353.
Geissdoerfer, M., Savaget, P., Bocken, N.M., 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.

Govindan, K., Hasanagic, M., 2018. A systematic review on drivers, barriers, and
practices towards circular economy: a supply chain perspective. Int. J. Prod. Res. 56
(1-2), 278-311. https://doi.org/10.1080/00207543.2017.1402141.

Hageliiken, C., Lee-Shin, J.U., Carpentier, A., Heron, C., 2016. The EU circular economy
and its relevance to metal recycling. Recycling 1 (2), 242-253.

Halkos, G., Petrou, K.N., 2019. Assessing 28 EU member states’ environmental efficiency
in national waste generation with DEA. J. Clean. Prod. 208, 509-521.

Hartley, K., Kirchherr, J., 2023. Circular economy: trust the models? Resour. Conserv.
Recycl. 190, 106793.

Hartley, K., Roosendaal, J., Kirchherr, J., 2022. Barriers to the circular economy: the case
of the Dutch technical and interior textiles industries. J. Ind. Ecol. 26 (2), 477-490.

Hartley, Kris, Howlett, Michael, 2021. Policy assemblages and policy resilience: lessons
for non-design from evolutionary governance theory. Polit. Govern. 9 (2), 451-459.


http://refhub.elsevier.com/S0959-6526(23)01334-3/sref1
http://refhub.elsevier.com/S0959-6526(23)01334-3/sref1
http://refhub.elsevier.com/S0959-6526(23)01334-3/sref2
http://refhub.elsevier.com/S0959-6526(23)01334-3/sref2
http://refhub.elsevier.com/S0959-6526(23)01334-3/sref3
http://refhub.elsevier.com/S0959-6526(23)01334-3/sref3
http://refhub.elsevier.com/S0959-6526(23)01334-3/sref4
http://refhub.elsevier.com/S0959-6526(23)01334-3/sref4
http://refhub.elsevier.com/S0959-6526(23)01334-3/sref4
http://refhub.elsevier.com/S0959-6526(23)01334-3/sref5
http://refhub.elsevier.com/S0959-6526(23)01334-3/sref5
http://refhub.elsevier.com/S0959-6526(23)01334-3/sref5
http://refhub.elsevier.com/S0959-6526(23)01334-3/sref6
http://refhub.elsevier.com/S0959-6526(23)01334-3/sref6
http://refhub.elsevier.com/S0959-6526(23)01334-3/sref7
http://refhub.elsevier.com/S0959-6526(23)01334-3/sref7
https://doi.org/10.1111/jiec.12606
http://refhub.elsevier.com/S0959-6526(23)01334-3/sref9
http://refhub.elsevier.com/S0959-6526(23)01334-3/sref9
http://refhub.elsevier.com/S0959-6526(23)01334-3/sref10
http://refhub.elsevier.com/S0959-6526(23)01334-3/sref10
http://refhub.elsevier.com/S0959-6526(23)01334-3/sref11
http://refhub.elsevier.com/S0959-6526(23)01334-3/sref11
https://circle-lab.com/knowledge-hub/policy-instruments
https://circle-lab.com/knowledge-hub/policy-instruments
http://refhub.elsevier.com/S0959-6526(23)01334-3/sref13
http://refhub.elsevier.com/S0959-6526(23)01334-3/sref13
http://refhub.elsevier.com/S0959-6526(23)01334-3/sref13
http://refhub.elsevier.com/S0959-6526(23)01334-3/sref14
http://refhub.elsevier.com/S0959-6526(23)01334-3/sref14
http://refhub.elsevier.com/S0959-6526(23)01334-3/sref14
http://refhub.elsevier.com/S0959-6526(23)01334-3/sref15
http://refhub.elsevier.com/S0959-6526(23)01334-3/sref15
http://refhub.elsevier.com/S0959-6526(23)01334-3/sref16
http://refhub.elsevier.com/S0959-6526(23)01334-3/sref16
http://refhub.elsevier.com/S0959-6526(23)01334-3/sref17
http://refhub.elsevier.com/S0959-6526(23)01334-3/sref17
http://refhub.elsevier.com/S0959-6526(23)01334-3/sref17
https://doi.org/10.1016/j.ecolecon.2017.08.001
https://doi.org/10.1016/j.ecolecon.2017.08.001
http://refhub.elsevier.com/S0959-6526(23)01334-3/sref19
http://refhub.elsevier.com/S0959-6526(23)01334-3/sref19
https://www.circularity-gap.world/2021
http://refhub.elsevier.com/S0959-6526(23)01334-3/sref21
http://refhub.elsevier.com/S0959-6526(23)01334-3/sref21
https://doi.org/10.1016/j.ecolecon.2017.11.001
http://refhub.elsevier.com/S0959-6526(23)01334-3/sref23
http://refhub.elsevier.com/S0959-6526(23)01334-3/sref23
https://ellenmacarthurfoundation.org/topics/circular-economy-introduction/overview
https://ellenmacarthurfoundation.org/topics/circular-economy-introduction/overview
https://ec.europa.eu/environment/circular-economy/pdf/new_circular_economy_action_plan.pdf
https://ec.europa.eu/environment/circular-economy/pdf/new_circular_economy_action_plan.pdf
https://eur-lex.europa.eu/resource.html?uri=cellar:8a8ef5e8-99a0-11e5-b3b7-01aa75ed71a1.0012.02/DOC_1&amp;format=PDF
https://eur-lex.europa.eu/resource.html?uri=cellar:8a8ef5e8-99a0-11e5-b3b7-01aa75ed71a1.0012.02/DOC_1&amp;format=PDF
https://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:L:2012:197:0038:0071:EN:PDF
https://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:L:2012:197:0038:0071:EN:PDF
https://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:L:2012:197:0038:0071:EN:PDF
https://doi.org/10.1080/09644016.2019.1673996
https://doi.org/10.1080/09644016.2019.1673996
https://doi.org/10.1016/j.jclepro.2020.125493
http://refhub.elsevier.com/S0959-6526(23)01334-3/sref30
http://refhub.elsevier.com/S0959-6526(23)01334-3/sref30
https://doi.org/10.1080/08870440903194015
https://www.circularity-gap.world/2023
http://refhub.elsevier.com/S0959-6526(23)01334-3/sref33
http://refhub.elsevier.com/S0959-6526(23)01334-3/sref33
https://doi.org/10.1016/j.jclepro.2016.12.048
https://doi.org/10.1016/j.jclepro.2016.12.048
https://doi.org/10.1080/00207543.2017.1402141
http://refhub.elsevier.com/S0959-6526(23)01334-3/sref36
http://refhub.elsevier.com/S0959-6526(23)01334-3/sref36
http://refhub.elsevier.com/S0959-6526(23)01334-3/sref37
http://refhub.elsevier.com/S0959-6526(23)01334-3/sref37
http://refhub.elsevier.com/S0959-6526(23)01334-3/sref38
http://refhub.elsevier.com/S0959-6526(23)01334-3/sref38
http://refhub.elsevier.com/S0959-6526(23)01334-3/sref39
http://refhub.elsevier.com/S0959-6526(23)01334-3/sref39
http://refhub.elsevier.com/S0959-6526(23)01334-3/sref40
http://refhub.elsevier.com/S0959-6526(23)01334-3/sref40

K. Hartley et al.

Hartley, K., van Santen, R., Kirchherr, J., 2020. Policies for transitioning towards a
circular economy: expectations from the European Union (EU). Resour. Conserv.
Recycl. 155 https://doi.org/10.1016/j.resconrec.2019.104634.

Hertwich, E.G., Ali, S., Ciacci, L., Fishman, T., Heeren, N., Masanet, E., Asghari, F.N.,
Olivetti, E., Pauliuk, S., Tu, Q., Wolfram, P., 2019. Material efficiency strategies to
reducing greenhouse gas emissions associated with buildings, vehicles, and
electronics—a review. Environ. Res. Lett. 14 (4), 043004.

Hudima, T., Malolitneva, V., 2020. Conceptual and legal framework for promotion of
education for sustainable development: case study for Ukraine. Eur. J. Sustain. Dev.
9 (2), 42-42.

Jacobsson, S., Bergek, A., 2011. Innovation system analyses and sustainability
transitions: contributions and suggestions for research. Environ. Innov. Soc. Transit.
1 (1), 41-57. https://doi.org/10.1016/j.eist.2011.04.006.

Kalmykova, Y., Rosado, L., Patricio, J., 2016. Resource consumption drivers and
pathways to reduction: economy, policy and lifestyle impact on material flows at the
national and urban scale. J. Clean. Prod. 132, 70-80.

Kazancoglu, L., Sagnak, M., Kumar Mangla, S., Kazancoglu, Y., 2021. Circular economy
and the policy: a framework for improving the corporate environmental
management in supply chains. Bus. Strat. Environ. 30 (1), 590-608.

Kirchherr, J., Piscicelli, L., Bour, R., Kostense-Smit, E., Muller, J., Huibrechtse-
Truijens, A., Hekkert, M., 2018. Barriers to the circular economy: evidence from the
European union (EU). Ecol. Econ. 150, 264-272. https://doi.org/10.1016/j.
ecolecon.2018.04.028.

Kirchherr, J., Charles, K., 2018. Enhancing the sample diversity of snowball samples:
recommendations from a research project on anti-dam movements in Southeast Asia.
PLoS One 13 (8), €0201710.

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

Kirchherr, J., van Santen, R., 2019. Research on the circular economy: a critique of the
field. Resour. Conserv. Recycl. 151 https://doi.org/10.1016/].
resconrec.2019.104480.

Knill, C., Tosun, J., 2012. Public Policy: A New Introduction. Palgrave Macmillan. https
://books.google.de/books?id=j94cBQAAQBAJ.

Kovacic, Z., Strand, R., Volker, T., 2019. The Circular Economy in Europe: Critical
Perspectives on Policies and Imaginaries. Routledge.

Kohler, J., Geels, F.W., Kern, F., Markard, J., Onsongo, E., Wieczorek, A., Alkemade, F.,
Avelino, F., Bergek, A., Boons, F., Fiinfschilling, L., Hess, D., Holtz, G., Hyysalo, S.,
Jenkins, K., Kivimaa, P., Martiskainen, M., McMeekin, A., Miihlemeier, M.S.,
Wells, P., 2019. An agenda for sustainability transitions research: state of the art and
future directions. Environ. Innov. Soc. Transit. 31, 1-32. https://doi.org/10.1016/j.
€ist.2019.01.004.

Kristoffersen, E., Mikalef, P., Blomsma, F., Li, J., 2021. The effects of business analytics
capability on circular economy implementation, resource orchestration capability,
and firm performance. Int. J. Prod. Econ. 239, 108205.

Kuo, L., Chang, B.G., 2021. The affecting factors of circular economy information and its
impact on corporate economic sustainability-Evidence from China. Sustain. Prod.
Consum. 27, 986-997.

Lancaster, K., 2017. Confidentiality, anonymity and power relations in elite
interviewing: conducting qualitative policy research in a politicised domain. Int. J.
Soc. Res. Methodol. 20 (1), 93-103. https://doi.org/10.1080/
13645579.2015.1123555.

Larrinaga, C., Garcia-Torea, N., 2022. An ecological critique of accounting: the circular
economy and COVID-19. Crit. Perspect. Account. 82, 102320.

Longato, D., Lucertini, G., Dalla Fontana, M., Musco, F., 2019. Including urban
metabolism principles in decision-making: a methodology for planning waste and
resource management. Sustainability 11 (7), 2101.

Maitre-Ekern, E., Dalhammar, C., 2019. Towards a hierarchy of consumption behaviour
in the circular economy. Maastricht J. Eur. Comp. Law 26 (3), 394-420.

Markard, J., Raven, R., Truffer, B., 2012. Sustainability transitions: an emerging field of
research and its prospects. Res. Pol. 41 (6), 955-967. https://doi.org/10.1016/j.
respol.2012.02.013.

Marshall, M.N., 1996. Sampling for qualitative research. Fam. Pract. 13 (6), 522-525.
https://doi.org/10.1093/fampra/13.6.522.

Matus, K.J., Xiao, X., Zimmerman, J.B., 2012. Green chemistry and green engineering in
China: drivers, policies and barriers to innovation. J. Clean. Prod. 32, 193-203.
McDowall, W., Geng, Y., Huang, B., Bartekov4, E., Bleischwitz, R., Tiirkeli, S., Kemp, R.,
Domeénech, T., 2017. Circular economy policies in China and Europe. J. Ind. Ecol. 21

(3), 651-661. https://doi.org/10.1111 /jiec.12597.

Mhatre, P., Panchal, R., Singh, A., Bibyan, S., 2021. A systematic literature review on the
circular economy initiatives in the European Union. Sustain. Prod. Consum. 26,
187-202.

19

Journal of Cleaner Production 412 (2023) 137176

Milios, L., 2018. Advancing to a Circular Economy: three essential ingredients for a
comprehensive policy mix. Sustain. Sci. 13 (3), 861-878. https://doi.org/10.1007/
511625-017-0502-9.

Mo, H., Wen, Z., Chen, J., 2009. China’s recyclable resources recycling system and
policy: a case study in Suzhou. Resour. Conserv. Recycl. 53 (7), 409-419.

Molina-Giménez, Andres, 2018. Water governance in the smart city. Proc. Urban Growth
Circ. Econ. 179, 13-22.

Pazienza, P., De Lucia, C., 2020. The EU policy for a plastic economy: reflections on a
sectoral implementation strategy. Bus. Strat. Environ. 29 (2), 779-788.

Peiro, L.T., Polverini, D., Ardente, F., Mathieux, F., 2020. Advances towards circular
economy policies in the EU: the new Ecodesign regulation of enterprise servers.
Resour. Conserv. Recycl. 154, 104426.

Pollard, J., Osmani, M., Grubnic, S., Diaz, A.L, Grobe, K., Kaba, A., Unliier, 0.,
Panchal, R., 2023. Implementing a circular economy business model canvas in the
electrical and electronic manufacturing sector: a case study approach. Sustain. Prod.
Consum. 36, 17-31.

Proskuryakova, L.N., Ermolenko, G.V., 2019. The future of Russia’s renewable energy
sector: trends, scenarios and policies. Renew. Energy 143, 1670-1686.

Radelyuk, I., Tussupova, K., Klemes, J.J., Persson, K.M., 2021. Oil refinery and water
pollution in the context of sustainable development: developing and developed
countries. J. Clean. Prod. 302, 126987.

Reich, R.H., Vermeyen, V., Alaerts, L., Van Acker, K., 2023. How to measure a circular
economy: a holistic method compiling policy monitors. Resour. Conserv. Recycl.
188, 106707.

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. Sustain. Dev. World Ecol. 26 (8), 708-720.

Rogge, N., Agasisti, T., De Witte, K., 2017. Big data and the measurement of public
organizations’ performance and efficiency: the state-of-the-art. Publ. Pol. Adm. 32
(4), 263-281.

Rogge, K.S., Reichardt, K., 2016. Policy mixes for sustainability transitions: an extended
concept and framework for analysis. Res. Pol. 45 (8), 1620-1635. https://doi.org/
10.1016/j.respol.2016.04.004.

Sabbaghi, M., Behdad, S., 2018. Consumer decisions to repair mobile phones and
manufacturer pricing policies: the concept of value leakage. Resour. Conserv. Recycl.
133, 101-111.

Schwab, K., 2019. Davos Manifesto 2020: the universal purpose of a company in the
fourth industrial revolution. https://www.weforum.org/agenda/2019/12/davos-ma
nifesto-2020-the-universal-purpose-of-a-company-in-the-fourth-industrial-revolut
ion/.

Shin, S.K., Um, N., Kim, Y.J., Cho, N.H., Jeon, T.W., 2020. New policy framework with
plastic waste control plan for effective plastic waste management. Sustainability 12
(15), 6049.

Skene, K.R., 2022. The circular economy: a critique of the concept. In: Towards a
Circular Economy: Transdisciplinary Approach for Business. Springer International
Publishing, Cham, pp. 99-116.

Soo, V.K., Doolan, M., Compston, P., Duflou, J.R., Peeters, J., Umeda, Y., 2021. The
influence of end-of-life regulation on vehicle material circularity: a comparison of
Europe, Japan, Australia and the US. Resour. Conserv. Recycl. 168, 105294.

Stahel, W.R., 2013. Policy for material efficiency—sustainable taxation as a departure
from the throwaway society. Phil. Trans. Math. Phys. Eng. Sci. 371, 20110567, 1986.

Su, B., Heshmati, A., Geng, Y., Yu, X., 2013. A review of the circular economy in China:
moving from rhetoric to implementation. J. Clean. Prod. 42, 215-227.

Taghipour, A., Akkalatham, W., Eaknarajindawat, N., Stefanakis, A.L., 2022. The impact
of government policies and steel recycling companies’ performance on sustainable
management in a circular economy. Resour. Pol. 77, 102663.

van Straten, B., Dankelman, J., Van der Eijk, A., Horeman, T., 2021. A Circular
Healthcare Economy; a feasibility study to reduce surgical stainless steel waste.
Sustain. Prod. Consum. 27, 169-175.

Wilts, H., von Gries, N., Bahn-Walkowiak, B., 2016. From waste management to resource
efficiency-the need for policy mixes. Sustainability 8, 1-16.

Xu, X., Zhang, W., Wang, T., Xu, Y., Du, H., 2021. Impact of subsidies on innovations of
environmental protection and circular economy in China. J. Environ. Manag. 289,
112385.

Yu, F., Han, F., Cui, Z., 2015. Evolution of industrial symbiosis in an eco-industrial park
in China. J. Clean. Prod. 87, 339-347.

Zhu, J., Fan, C., Shi, H., Shi, L., 2019. Efforts for a circular economy in China: a
comprehensive review of policies. J. Ind. Ecol. 23 (1), 110-118. https://doi.org/
10.1111/jiec.12754.


https://doi.org/10.1016/j.resconrec.2019.104634
http://refhub.elsevier.com/S0959-6526(23)01334-3/sref42
http://refhub.elsevier.com/S0959-6526(23)01334-3/sref42
http://refhub.elsevier.com/S0959-6526(23)01334-3/sref42
http://refhub.elsevier.com/S0959-6526(23)01334-3/sref42
http://refhub.elsevier.com/S0959-6526(23)01334-3/sref43
http://refhub.elsevier.com/S0959-6526(23)01334-3/sref43
http://refhub.elsevier.com/S0959-6526(23)01334-3/sref43
https://doi.org/10.1016/j.eist.2011.04.006
http://refhub.elsevier.com/S0959-6526(23)01334-3/sref45
http://refhub.elsevier.com/S0959-6526(23)01334-3/sref45
http://refhub.elsevier.com/S0959-6526(23)01334-3/sref45
http://refhub.elsevier.com/S0959-6526(23)01334-3/sref46
http://refhub.elsevier.com/S0959-6526(23)01334-3/sref46
http://refhub.elsevier.com/S0959-6526(23)01334-3/sref46
https://doi.org/10.1016/j.ecolecon.2018.04.028
https://doi.org/10.1016/j.ecolecon.2018.04.028
http://refhub.elsevier.com/S0959-6526(23)01334-3/sref49
http://refhub.elsevier.com/S0959-6526(23)01334-3/sref49
http://refhub.elsevier.com/S0959-6526(23)01334-3/sref49
https://doi.org/10.1016/j.resconrec.2017.09.005
https://doi.org/10.1016/j.resconrec.2017.09.005
https://doi.org/10.1016/j.resconrec.2019.104480
https://doi.org/10.1016/j.resconrec.2019.104480
https://books.google.de/books?id=j94cBQAAQBAJ
https://books.google.de/books?id=j94cBQAAQBAJ
http://refhub.elsevier.com/S0959-6526(23)01334-3/sref53
http://refhub.elsevier.com/S0959-6526(23)01334-3/sref53
https://doi.org/10.1016/j.eist.2019.01.004
https://doi.org/10.1016/j.eist.2019.01.004
http://refhub.elsevier.com/S0959-6526(23)01334-3/sref55
http://refhub.elsevier.com/S0959-6526(23)01334-3/sref55
http://refhub.elsevier.com/S0959-6526(23)01334-3/sref55
http://refhub.elsevier.com/S0959-6526(23)01334-3/sref56
http://refhub.elsevier.com/S0959-6526(23)01334-3/sref56
http://refhub.elsevier.com/S0959-6526(23)01334-3/sref56
https://doi.org/10.1080/13645579.2015.1123555
https://doi.org/10.1080/13645579.2015.1123555
http://refhub.elsevier.com/S0959-6526(23)01334-3/sref58
http://refhub.elsevier.com/S0959-6526(23)01334-3/sref58
http://refhub.elsevier.com/S0959-6526(23)01334-3/sref59
http://refhub.elsevier.com/S0959-6526(23)01334-3/sref59
http://refhub.elsevier.com/S0959-6526(23)01334-3/sref59
http://refhub.elsevier.com/S0959-6526(23)01334-3/sref60
http://refhub.elsevier.com/S0959-6526(23)01334-3/sref60
https://doi.org/10.1016/j.respol.2012.02.013
https://doi.org/10.1016/j.respol.2012.02.013
https://doi.org/10.1093/fampra/13.6.522
http://refhub.elsevier.com/S0959-6526(23)01334-3/sref63
http://refhub.elsevier.com/S0959-6526(23)01334-3/sref63
https://doi.org/10.1111/jiec.12597
http://refhub.elsevier.com/S0959-6526(23)01334-3/sref65
http://refhub.elsevier.com/S0959-6526(23)01334-3/sref65
http://refhub.elsevier.com/S0959-6526(23)01334-3/sref65
https://doi.org/10.1007/s11625-017-0502-9
https://doi.org/10.1007/s11625-017-0502-9
http://refhub.elsevier.com/S0959-6526(23)01334-3/sref67
http://refhub.elsevier.com/S0959-6526(23)01334-3/sref67
http://refhub.elsevier.com/S0959-6526(23)01334-3/sref68
http://refhub.elsevier.com/S0959-6526(23)01334-3/sref68
http://refhub.elsevier.com/S0959-6526(23)01334-3/sref69
http://refhub.elsevier.com/S0959-6526(23)01334-3/sref69
http://refhub.elsevier.com/S0959-6526(23)01334-3/sref70
http://refhub.elsevier.com/S0959-6526(23)01334-3/sref70
http://refhub.elsevier.com/S0959-6526(23)01334-3/sref70
http://refhub.elsevier.com/S0959-6526(23)01334-3/sref71
http://refhub.elsevier.com/S0959-6526(23)01334-3/sref71
http://refhub.elsevier.com/S0959-6526(23)01334-3/sref71
http://refhub.elsevier.com/S0959-6526(23)01334-3/sref71
http://refhub.elsevier.com/S0959-6526(23)01334-3/sref72
http://refhub.elsevier.com/S0959-6526(23)01334-3/sref72
http://refhub.elsevier.com/S0959-6526(23)01334-3/sref73
http://refhub.elsevier.com/S0959-6526(23)01334-3/sref73
http://refhub.elsevier.com/S0959-6526(23)01334-3/sref73
http://refhub.elsevier.com/S0959-6526(23)01334-3/sref74
http://refhub.elsevier.com/S0959-6526(23)01334-3/sref74
http://refhub.elsevier.com/S0959-6526(23)01334-3/sref74
http://refhub.elsevier.com/S0959-6526(23)01334-3/sref75
http://refhub.elsevier.com/S0959-6526(23)01334-3/sref75
http://refhub.elsevier.com/S0959-6526(23)01334-3/sref75
http://refhub.elsevier.com/S0959-6526(23)01334-3/sref76
http://refhub.elsevier.com/S0959-6526(23)01334-3/sref76
http://refhub.elsevier.com/S0959-6526(23)01334-3/sref76
https://doi.org/10.1016/j.respol.2016.04.004
https://doi.org/10.1016/j.respol.2016.04.004
http://refhub.elsevier.com/S0959-6526(23)01334-3/sref78
http://refhub.elsevier.com/S0959-6526(23)01334-3/sref78
http://refhub.elsevier.com/S0959-6526(23)01334-3/sref78
https://www.weforum.org/agenda/2019/12/davos-manifesto-2020-the-universal-purpose-of-a-company-in-the-fourth-industrial-revolution/
https://www.weforum.org/agenda/2019/12/davos-manifesto-2020-the-universal-purpose-of-a-company-in-the-fourth-industrial-revolution/
https://www.weforum.org/agenda/2019/12/davos-manifesto-2020-the-universal-purpose-of-a-company-in-the-fourth-industrial-revolution/
http://refhub.elsevier.com/S0959-6526(23)01334-3/sref80
http://refhub.elsevier.com/S0959-6526(23)01334-3/sref80
http://refhub.elsevier.com/S0959-6526(23)01334-3/sref80
http://refhub.elsevier.com/S0959-6526(23)01334-3/sref81
http://refhub.elsevier.com/S0959-6526(23)01334-3/sref81
http://refhub.elsevier.com/S0959-6526(23)01334-3/sref81
http://refhub.elsevier.com/S0959-6526(23)01334-3/sref82
http://refhub.elsevier.com/S0959-6526(23)01334-3/sref82
http://refhub.elsevier.com/S0959-6526(23)01334-3/sref82
http://refhub.elsevier.com/S0959-6526(23)01334-3/sref83
http://refhub.elsevier.com/S0959-6526(23)01334-3/sref83
http://refhub.elsevier.com/S0959-6526(23)01334-3/sref84
http://refhub.elsevier.com/S0959-6526(23)01334-3/sref84
http://refhub.elsevier.com/S0959-6526(23)01334-3/sref85
http://refhub.elsevier.com/S0959-6526(23)01334-3/sref85
http://refhub.elsevier.com/S0959-6526(23)01334-3/sref85
http://refhub.elsevier.com/S0959-6526(23)01334-3/sref86
http://refhub.elsevier.com/S0959-6526(23)01334-3/sref86
http://refhub.elsevier.com/S0959-6526(23)01334-3/sref86
http://refhub.elsevier.com/S0959-6526(23)01334-3/sref87
http://refhub.elsevier.com/S0959-6526(23)01334-3/sref87
http://refhub.elsevier.com/S0959-6526(23)01334-3/sref88
http://refhub.elsevier.com/S0959-6526(23)01334-3/sref88
http://refhub.elsevier.com/S0959-6526(23)01334-3/sref88
http://refhub.elsevier.com/S0959-6526(23)01334-3/sref89
http://refhub.elsevier.com/S0959-6526(23)01334-3/sref89
https://doi.org/10.1111/jiec.12754
https://doi.org/10.1111/jiec.12754

	A policy framework for the circular economy: Lessons from the EU
	1 Introduction
	2 Literature review
	3 Methods
	4 Results and discussion
	Pillar 1: life-cycle-stage-specific policies
	4.2 Pillar 2: overarching policies

	5 Conclusion
	Funding information
	CRediT authorship contribution statement
	Declaration of competing interest
	Data availability
	Acknowledgements
	Appendix Acknowledgements
	References


